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Irrigation Scheduling (2023)

« A technique that involves:
* Determining how much water is needed
« When to apply it to the field to meet crop demands.
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Irrigation Information

 Where do farmer’s get their info from??
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Barriers to Improvements in Water

— Conservation

Investing in improvements is not a priority (40%)
2. Cannot afford improvements (22%)

Improvements won'’t reduce costs enough to cover new costs
(24%)

Risk of reduced yield (15%)
Uncertainty about future water availability (13%)

w

Improvements will increase management time or cost (13%)
Won’t be farming long enough to justify improvements (6%)
Landlord will not share in cost (9%)

Physical Field/Crop Limits Improvements (10%)

© ©®N ok

rl.“ UNIVERSITY OF GEORGIA rl‘“

& EXTENSION G

Precision Ag




R R,
Cost of Pumping Irrigation

» Average Irrigation cost ~ $12.00/ac-1n
applied:
« ~$8/ac-in for electric
* ~$16/ac-in for diesel

* Thus, for 500 acres of irrigated land @ 10
inches of irrigation:
* $60,000
* https://agecon.uga.edu/extension/budgets.html
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Level o: Vakd Irrigation Scheduling Tools

» Irrigating when you see crop stress or just a set
number of times per week:

— Easy to do, doesn’t take a lot of planning or scientific
consideration of the crop

— In almost all cases it does not maximize crop yield or IWUE

— Generally default to this method when we are behind or have
had equipment issues.

rl‘“ UNIVERSITY OF GEORGIA rf“

& EXTENSION G

Precision Ag




R,
Level I: Valid Irrigation Scheduling Tools

* Checkbook Methods- Corn, Cotton, Peanut, Soybean:

— Published in each production guide, Free, requires minimal
input from user, is very conservative, meaning they tend to
over-irrigate in wet years, and can under-irrigate in dry
years.

— I would not consider these to be very advanced, this is just
one step above irrigating a set amount a set number of times
per week.

— The checkbook methods are all developed based on a
historical average crop water use and evapotranspiration
(ET).
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Level II: Valid Irrigation Scheduling Tools

* Computer Models:
— Smartlrrigation Apps/PeanutFARM/IrrigatorPro

— Free, requires minimal input from user, uses real time daily
data.

— These use the checkbook as a backbone, but rely on daily real
time data to make decisions. These methods also take soil
type into consideration.

— A localized computer model can be a very good option for a
producer new to scheduling irrigation. It can help them keep
a track of how much irrigation they need, and when to apply
it based on current climatic conditions.
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Level II: Valid Irrigation Scheduling Tools

Apps I recommend:
o

smartirrigation

About Apps v  Sclence Behind the Apps  Media v  Partners  ContactUs £

\ IrrigatorPro

https://irrigatorpro.org/

Apps for Managing Urban & Agricultural Irrigation : o= 201 e

Williams Farm Edit + { Back Field Corn 2018 g Edit

Season 2018 | 3 fields 2018 | 25 acres.

Latest update: 07/16/2018 3:03 PM

Field Corn 2018
Comn | 25 acres Irrigate today
Growth stage: 12 - 16 Leaves

Irrigate today Daily water use: 0.18 in

Field Cotton 2018

Cotton | 25 acres

Growth stage: Vegetative Stage 2
Irrigate in 3 days

Avocado Blueberry, Citrus

SOIL MOISTURE DATA

Soil Moisture
No Probe | AWC: 0.04 in

Field Peanut 2018 CURRENT GROWTH STAGE
Peanut | 26 acres

Growth stage: Pre-emergence 12 - 16 Leaves
Irrigate to promote emergence Day 15 0f 15 | 72 DAP

Peach Pecan Soybean

In Development In Development

Strawberry Turf Vegetable
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Level II: Valid Irrigation Scheduling Tools

« Officially relgﬁgsed 2/19/23, SI CropFit

ik

all © H3

1:157

New Field Soil Rating <k New Field

Field SIRP 2021

= Season 2021

Tap on the map to draw field area

SI CropFit

Q Search

SOIL TYPE

Sand AWHC: 0.06 infin

Cotton Peanut Soybean Fine Sand AWHC: 0.07 infin

Updated Just Now
Loamy sand AWHC: 0.13 infin
Field Grid A

Planting date: May 03 2018 @
Irrigation rate: 0.80 in

Sandy loam AWHC: 0.14 infin

Loam AWHC: 0.18 infin
56.0 acres

Select the desired soil water capacity rating.

Field FRET Alma
Planting date: Sep 25 2020 @
Irrigation rate: 110 in

Silt loam AWHC: 0.21infin

CALCULATED Clay loam AWHC: 0.22 infin

Weighted
Average

Field FRET Alapaha
1 Planting date: Sep 25 2020
Irrigation rate: 0.85 in

AWHC: 0.10infin v/ Clay AWHC: 0.23 infin

® Maximum AWHC: 0.13 infin NRCS Soil Rating AWHC: 0.10 infin v

Field FRET Waycross
Planting date: Sep 25 2020
| Irrigation rate: 0.85in

© Minimum AWHC: 0.08 infin SOIL WATER HOLDING CAPACITY

0.10 infin

SOIL TYPES

Lucy loamy sand
@ 0to5 percent slopes AWHC: 0.08 infin
Area: 38.0 acres

A IRRIGATION TYPE
Planting date: Feb 27 2020
| Irrigation rate: 0.50 in

Overhead sprinkler (Low pressure)

QOrangebn
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Level III: Valid Irrigation Scheduling Tools

e Soil Moisture Sensors:

— The are probably the most accurate way of scheduling
irrigation currently available.

— There are many types of soil moisture sensors on the market.

— Range of costs from ~$500 up to ~2,500 per site, requires
user input and utilization of data, are very accurate.

— Provide current (usually hourly) data which can be used to
make hourly to daily irrigation decisions.

— The data can be difficult to interpret or make accurate
decisions from.
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Level IV: Valid Irrigation Scheduling Tools
» Hybrid Systems:

— Since soil moisture sensor data can be difficult to utilize
there are some systems that incorporate plant physiological
data and soil moisture information.

— Crop X, IrrigatorPro, and Valley Scheduling are all examples
of these systems, and can be used in multiple ways.

— It can be used a soil water balance such as the computer
models, it has an option where soil temperature and/or soil
matric potential data can be manually entered, or it has an
option where certain data from specific companies will
automatically populate into the model.

— The software then provides an irrigation recommendation
for the end user.
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Water Requirements: Cotton

Cotton Water Requirement
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ater kequirements: (otton

First Flower to
First Open Bol

Growth Stage DAP Wlfl(; kr;st;ftger Inches/Week | Inches/Day
Emergence 1-7 1 0.04 0.01
8-14 2 0.18 0.03
Emergence to 15-21 3 0.29 0.04
First Square 22 - 28 4 0.41 0.06
29 - 35 5 0.56 0.08
36 -42 6 0.71 0.10

First Square to

First Flower 43 49 7 oS 012
50-56 8 1.08 0.15
57 - 63 9 1.28 0.18

Peak Water Use

Water Use Declines

Irrigation Termination is Strongly
Advised

106 - 112 16 0.88 0.13
113 - 119 17 0.69 0.10
120 - 126 18 0.51 0.07
127-133 19 0.35 0.05
First open boll
to >60% Open
Bolls 141 -147
148 - 154
155 - 161
162 - 168
Harvest
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Fruiting Position Value

Georgia 2019 (3 location average)

Fruiting Value
Location

15t Positions 72%
ond Positions 18%
3rd Positions 5%
Vegetative 5%
Nodes <10 60%
Nodes 11-15 31%
Nodes > 16 9%
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2020 Results

Total Profit for

Profit for
(in) Water Yield . $7/$2:)c.'7i; @ $12$(3?;)n ¢
(in) (LYETD) Cotton

Irrigation

Treatment

Rainfed . . 795

45 kPa 5-5 26.9 1304 237 992 964

20 kPa 7.75 20.1 12093 167 967 928

75 kPa 3.25 24.6 1129 347 869 853

Irrigator Pro 5.5 26.9 1245 226 945 018

CropX 4.0 25.4 1113 278 851 831

Valley Scheduler 8.5 20.9 1240 147 920 878

SI Cotton App 6.25 27.6 1270 203 960 928

Checkbook 11.0 32.4 1196 109 868 813
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e
2020 Results

\ A I\_A M M N\ I\ ’\ AN ’\ ~ [\ UGA Checkbook
\ A - N\J\ \ \ s Cotton App
\ A M M M\_A M Valley Scheduler
\ A N\ A Crop X
Irrigator Pro (SWT)

75 kPa
\ A AW ]\_N\_[\ 20 kPa
\ — | — 45 kPa
\ A Rainfed

4.00 "

2.00

Rainfall
" I R TN AT VI
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Treatment

Rainfed
45 kPa
20 kPa
Irrigator Pro
Valley Scheduler
SI Cotton App

Checkbook

[ o TENSION

2021 Results

Total Profit for

Profit for
$12/ac-in @

. $7/ac-in @
Water Yield . $1.00 $1.00

(in) (in) (b/ac) Cotton

Irrigation

Planted: May 7, 2021
Picked: October 20, 2021 =
2021 Rainfall = 29.66 in '!1'
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2021 Irrigation Timing Results

SI Cotton App

S W \ A /\J\ /\_A UGA Checkbook

Valley Scheduler

Irrigator Pro (SWT)
AN AN A [\ A 20 kPa
\ A AN A 45 kPa
\ A Rainfed

Rainfall

U
W, I 5/7/2021 5/27/2021 6/16/2021 7/6/2021 7/26/2021 8/15/2021 9/4/2021 9/24/2021
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2022 Results

Boll Rot
Rating
(% of
rotted
bolls)

Lint
Yield
(Ib/ac)

Total
Water

(in)

Irrigatio
Treatment n

(in)

IWUE
(Ib/in)

Rainfed

Profit for
$20/ac-in
@ $0.90
Cotton

Profit for
$7/ac-in
@ $0.90

Cotton

45 kPa

20 kPa

SI Cotton App

Limited Water

Checkbook

Planted: April 25, 2022
Picked: October 24, 2022
2022 Rainfall = 21.31 in
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2022 Irrigation Timing Results

UGA Checkbook

O W r—
J | || Limited Water
LA I\_}\ I\M SI Cotton App

20 kPa

I — |1 L sk

Rainfed

N /V\AAA I\/\JAJUL_JU\J\M

ﬂ i ;1/9/2022 4/29/2022 5/19/2022 6/8/2022 6/28/2022 7/18/2022 8/7/2022 8/27/2022 9/16/2022 m
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2023 Results

. it £ Profit for
Total Lint Profitfor o, ac-in

Treatment

Rainfed 27,500

Rainfed 20,000

Rainfed 12,500
45KkPA 27,500
45kPA 20,000
45kPA 12,500

SI App 27,500

SI App 20,000

SI App 12,500

[ o TENSION

Irrigation

(in)

Water
(in)

Yield
(Ib/ac)

IWUE
(Ib/in)

$7/ac-in @

$0.84
Cotton

@ $0.84

Cotton

0-5 22.7 1187.0 ) 902.5 896.0
0-5 22.7 | 1256.1 - 985.4 | 978.9
0.5 22.7 1071.7 - 855.3 848.8
5.0 o702 | 16133 | ©53 1229.1 | 1164.1
5.8 28.0 | 17055 | 782 1326.2 | 12514
6.5 28.7 1521.1 69.1 1190.9 | 1106.4
7.3 20.5 1688.2 66.0 1284.6 1190.3
7.3 29.5 | 17459 | ©7:6 1349.5 | 1255.3
7.3 29.5 1711.3 88.2 1345.3 1251.1

Planted: May 5, 2023
Picked: October 25, 2023
2023 Rainfall = 22.2 in

il
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2023 Irrigation Timing Results

[\ A A_MN\ IUU\ SI Cotton App 12.5K Pop
/\ A “ M M “ N\ SI Cotton App 20K Pop
/\ A “ M M “ M SI Cotton App 27.5K Pop

45 kPa 12.5K Pop

45 kPa 20K Pop

[\ [\_ﬂ [\ 45 kPa 27.5K Pop

1 Rainfall
T J u \_ L

w. 5/4/2023 5/24/2023 6/13/2023 7/3/2023 7/23/2023 8/12/2023 9/1/2023 9/21/2023 10/11/2023
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2024 Results

Treatment

Rainfed 27,500

Irrigation

(in)

Total

Water

(in)

Lint

Yield
(Ib/ac)

IWUE
(Ib/in)

Profit for
$8/ac-in @

$0.69
Cotton

Profit for
$16/ac-in

@ $0.69
Cotton

Rainfed 20,000

Rainfed 12,500

45KkPA 27,500

45kPA 20,000

45kPA 12,500

SI App 27,500

SI App 20,000

SI App 12,500

0.5 30.75 1065 - 725.82 722.32
0.5 30.75 1187 - 840.18 836.68
0.5 30.75 1083 - 782.89 | 779.39
35 33.75 1125 3.7 744.37 | 719.87
4.25 34.5 1111 -0.2 748.63 718.88
4.25 34.5 1035 -18.1 712.35 682.60
5.0 35.25 1166 10.9 762.39 727.39
5.0 35.25 1129 3.5 755.89 720.89
5.0 35.25 1026 -17.2 698.60 663.60

[ o TENSION

Planted: April 29, 2024
Picked: October 4, 2024
2024 Rainfall = 30.25 in

GEORGIA
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2024 Irrigation Timing Results

A A_A_M A A SI App Low
LA

SI App

Avg
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High
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A LW 45 kPa
M

Avg
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High

Rainfall
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2024 So1l Water Tension Levels

SMS Readings
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Cotton Planter Performance

Key findings:

Cotton can be planted at 7 mph without
affecting emergence (statement based on
2 out of 3 years)

Cotton Emergence by Speed
2020 2021 2023
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Cotton Planter Performance

Cotton can be planted at 7 mph
without affecting yield (statement

based on 2 out of 3 years)
Cotton Yield by Speed
2020 2021 2023
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~
[

o
o

ey
o

Cotton Planter Performance

Cotton Emergence by Downforce

2020 2021 2023
75
=
Y
o 50
M o S
. Medium ]
_ =
. High [I]
25
E 5 E 5 E £
i 5 % s 2z 2 s 2z 2 3 5
@ @ @ =
= = = =
Downforce
Key findings:

High Downforce can decrease
cotton emergence (statement based
on 4 out of 6 years)
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Cotton Planter Performance

Key findings:

Hill Drop Seed Plates improved
emergence across all years

Cotton Emergence by Seed Plate

2022 2022P 2024

75
R
S 50
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=
W
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Cotton Planter Performance

Cotton Emergence by Seed Plate Cotton Yield by Seed Plate

2000

1500

[ Hiorop
. Singulated

1000
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500
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Wesley M. Porter « wporter@uga.edu « UGA -Tifton

THANK YOU!
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Ag Water Team

Follow us on Instagram and
Facebook
@UGAEXxtension.AgWaterTeam &

s Co
Day

uren
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RESEARCH
FIELD DAY
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Emanuel County, GA
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