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Limited Irrigation Capacity and Below Average Rainfall

1. Crop establishment
 Benefits of cover crops
* Irrigation system options

2. Seasonal irrigations
 reduce water value (irrigation
& rainfall) by spreading water
too thin

3. lIrrigation timing
 early season irrigation
 jrrigation termination



2018 Dryland Cotton
Near Halfway, TX
9/6/2018
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2018 - Low Irrigation Capaity
Near Halfway, TX
9/6/2018
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2018 - Low Irrigation Capacity
Near Halfway, TX
9/6/2018




2018 SDI Field - Cotton See
Germination Failure
Near Halfway, TX




Low Irrigation Capacities
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Irrigation
Capacity
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No-till & Terminated Cover Crops Can Reduce Evaporation
{ and Improve Germinatio
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_ " Compare No-till to Conventional Till
: o Helms Farm - Ongoing
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Cotton

ing

Planti

May 2016

, Wheat 2015

Cotton 2016
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2016 Cotton Wheat Rotation
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Irrigation Methods to Reduce Evaporation




| SDI does not guarantee germination
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2013-2018 Germination Treatments

Lateral — Row Position
« T1-—traditional

e T2-30"-50"

e T3 —skip row

e T4 —wetrow —dry row
e TS —every row

Planting Dates
e Early
e Late
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| SDI Laterals [0
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SDI Laterals
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Traditional 2013 -2017

.| Early Yield = 1755 Ib/ac
Late Yield = 1457 Ib/ac




Traditional 2013 -2017 30-50 Planting

| Early Yield = 1755 Ib/ac e Early Yield = 1709 Ib/ac |,
Late Yield = 1457 Ib/ac | ~ Late Yield =1416 Ib/ac




Traditional 2013 -2017 30-50 Planting

| Early Yield = 1755 Ib/ac e Early Yield = 1709 Ib/ac |,
Late Yield = 1457 Ib/ac | ~ Late Yield =1416 Ib/ac

Skip Row

Early Yield = 1177 Ib/ac |
Late Yield = 1007 Ib/ac |



Traditional 2013 -2017

o Early Yield = 1755 Ib/ac  fesesia
Late Yield = 1457 Ib/ac | ~ Late Yield =1416 Ib/ac

Skip Row

Early Yield = 1177 Ib/fac | " Early Yield = 1388 Ib/ac
Late Yield =1007 Ib/ac = - | Late Yield = 1157 Ib/ac



Traditional 2013 -2017

.| Early Yield = 1755 Ib/ac
Late Yield = 1457 Ib/ac

" Early Yield =1767 Ib/ac [
| Late Yield = 1462 Ib/ac

Skip Row S bt 23 ip Row - Plus

Early Yield = 1177 Ib/fac | " Early Yield = 1388 Ib/ac
Late Yield =1007 Ib/ac &= - | Late Yield =1157 Ib/ac



Traditional 2013 -2017

.| Early Yield = 1755 Ib/ac
Late Yield = 1457 Ib/ac

" Early Yield =1767 Ib/ac [
| Late Yield = 1462 Ib/ac

Skip Row S bt 23 ip Row - Plus

Early Yield @ f E | Early Yield £1388 Ib/a
Lae Yield = 100717k [ ~ | Late Yield = 1157 Ib/ac



Traditional 2013 -2017

Skip Row S e ip Row - Plus

Early Yield W - " Early Yield £1388 Ib/a

Late Yield = 10071t [ ~ | Late Yield = 1157 Ib/ac




Current Conclusion

Bl Wait for water to plant.

 As alastresort, plantin
skip-row pattern late in
planting window.







General Goal -

rainfall is leveraged with low levels
of irrigation in crop rotations with

.,/ cotton (data to be available for crop !.
i and economlc deusnon models)
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Irrigation Treatments

“ — 3” preplant + 0” in-season
— 3” preplant + 3” in-season
‘ L — 3” preplant + 6” in-season
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Crop Sequence

— 2 years cotton

— 1 year of an alternative crop
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2017 - 18 Alternative Crops

— Corn 12k ppa
20k ppa
— Grain Sorghum 22k ppa

40k ppa
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Water Productivity Continuous Cotton

~
U

unl
o

p—
c
T
©
~
0
—
Ll
2

TEXI\S A&M
AGRI LIFE
RESEARCH
b







When do you use
available water?
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e Attempting to build “profile water” early
in growing season (with pivot irrigation)
reduces irrigation water value.
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2016-2018
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Irrigation Timing Treatment Factors
High WUE Treatments from 2010-

2013
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Irrigation Timing Treatment Factors

e Add Irrigation Termination
Treatments
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Irrigation Timing Treatment Factors

e Medium Maturity (FM 2484 B2F) +
Early-Med Maturity (FM 2011 GT)
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ine rates Rate Table Calculate + Upload View Status Set Lateral Base

LLht+

LhiH+

LHH+
haHM+
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2016 -2018 Irrigation Timing Treatments

Med. Maturlty Aug 31 Irrigation Sept 18 Irrigation

\ Termination Termination

FM 2484 LLL

and LLM LLM+
FM 2011 LML

/ LMM LMM+
LHL

Early -Med. LMH LMH
MML

Maturity LHM LHM+

HMM HMM +

LHH LHH+

MMM MMM +

MMH MMH+

HHH HHH+

MHH MHH+

MHM MHM+




2016 -2018 Irrigation Timing Treatments

New Irr.

Repeat Irr.
P Treatments +0.00”
Treatments Aug 31 Irrigagn Sept 18 Irrigation | e
in 2016

Termination Termination
FM 2484 LLL /

and LLM LLM+
FM 2011 LML
LMM LMM+
LHL
LMH LMH+
MML
LHM LHM+
HMM HMM +
LHH LHH+
MMM MMM +
MMH MMH+
HHH HHH+
MHH MHH+

MHM MHM+




2016 -2018 Irrigation Timing Treatments

+1.25”

Aug 31 Irrigation  Sept 18 Irrigation | §.0 5()q 7

Termination Termination
FM 2484 LLL /

and LLM LLM+
FM 2011 LML
LMM LMM+
LHL
LMH LMH+
MML
LHM LHM+
HMM HMM +
LHH LHH+
MMM MMM +
MMH MMH+
HHH HHH+
MHH MHH+

MHM MHM+




Rainfall (in)

2017 Halfway CS Rain (in)
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=

0.5

0
1-Jan

Annual Rainfall

1-Feb 1-Mar

1-Apr

I

26.24"

1-May 1-Jun

1-Jul

1-Aug 1-Sep

1-Oct

1-Nov 1-Dec

TEXAS A&M
AGRILIEE
RESEARCH




Rainfall (in}

1.5

=

0.5

0
1-Jan

1-Feb 1-Mar

2017 Halfway CS Rain (in)

25 days, July

1-Apr

1-May 1-Jun

—

1-jul 1-Aug

1-Sep

1-Oct

25 days, Sept

1-Nov 1-Dec
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Nov. 17, 2017




2017 Yield Diff. Due Irr. Termination

RESEARCH




2017 Yield Diff. Due Irr. Termination

Lint Yield (Ib/ac)
1600
1278
1200 1082
800
400
0
"Aug 30 "Sept18 [mim




2017 Yield Diff. Due Irr. Termination

1600

1200

800

Lint Yield (Ib/ac)

1278
1082

"Aug 30 "Sept 18

est Loan Va‘“e—,}
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2017 Loan Diff. Due Irr. Termination

Loan Value (cents/Ib)
60
46.4 48.8
40
20
0
"Aug 30 "Sept 18
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2017 SIWUE Diff. Due Irr. Termination

SIWUE (lIb/ac-in)
150
100
50
0
"Aug 30 "Sept 18
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2017 Yield

Treat Name Irrigation (in) FM 2484  FM2011
LLL 0.00
LLM 1.40
LML 2.30
LLM+ 2.65
LMM 3.70
LHL 3.90
LMH 4.10
MML 4.50
LMM+ 4.95
LHM 5.30
LMH+ 5.35
HMM 5.50
LHH 5.70
MMM 5.90
MMH 6.30
HHH 6.30
LHM+ 6.55
MHH 6.60
MHH+ 6.75
HMM+ 6.75
LHH+ 6.95
MHM 7.00
MMM+ 7.15
MMH+ 7.55
HHH+ 7.55
MHM+ 8.25

ATEXAS A&M
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2017 Yield

Treat Name Irrigation (in) FM 2484  FM2011

LLL 0.00

LLM 1.40

LML 2.30

LLM+ 2.65

LMM 3.70

LHL ’
LMH

- | Ranked from Low (0.00’)
LMM+ [ J [ J [ J ”
LHM

=+ to High Irrigation (8.25")
HMM oo

LHH 5.70

MMM 5.90

MMH 6.30

HHH 6.30

LHM+ 6.55

MHH 6.60

MHH+ 6.75

HMM+ 6.75

LHH+ 6.95

MHM 7.00

MMM+ 7.15

MMH+ 7.55

HHH+ 7.55

MHM+ 8.25
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2017 Yield Above 1300 Ib/ac

Treat Name Irrigation (in) FM 2484  FM2011

LLL 0.00
LLM 1.40
LML 2.30
LLM+ 2.65
LMM 3.70
LHL 3.90
LMH 4.10
MML 4.50
LMM+ 4.95
LHM 5.30
LMH+ 5.35
HMM 5.50
LHH 5.70
MMM 5.90
MMH 6.30
HHH 6.30
LHM+ 6.55
MHH 6.60
MHH+ 6.75
HMM+ 6.75
LHH+ 6.95
MHM 7.00
MMM+ 7.15
MMH+ 7.55
HHH+ 7.55

MHM+ 8.25
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2017 Yield Above 1300 Ib/ac

Treat Name Irrigation (in) FM 2484  FM2011
LLL 0.00
LLM 1.40
LML 2.30

Sept18 i i

LMM 3.70

° ° LHL 3.90
Termination:w:
MML 4.50

4.95
5.30
5.35
5.50
5.70
5.90
6.30
6.30
6.55
6.60
6.75
6.75
6.95
7.00
7.15
7.55
7.55
8.25
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2017 Loan Values (cents/lb)

Treat Name Irrigation (in) FM 2484  FM2011

LLL 0.00
LLM 1.40
LML 2.30
LLM+ 2.65
LMM 3.70
LHL 3.90
LMH 4.10
MML 4.50
LMM+ 4.95
LHM 5.30
LMH+ 5.35
HMM 5.50
LHH 5.70
MMM 5.90
MMH 6.30
HHH 6.30
LHM+ 6.55
MHH 6.60
MHH+ 6.75
HMM+ 6.75
LHH+ 6.95
MHM 7.00
MMM+ 7.15
MMH+ 7.55
HHH+ 7.55

MHM+ 8.25
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2017 Highest Loan Values

Treat Name Irrigation (in) FM 2484 FM2011

Lowest Irr. | v

Low Early Irr.

MMM +
MMH-+
HHH+
MHH+
MHM+
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2017 Seasonal Irrigation WUE (Ib/ac-in)

Treat Name

Irrigation (in)

FM 2484  FM2011

LLL
LLM
LML
LLM+
LMM
LHL
LMH
MML
LMM+
LHM
LMH-+
HMM
LHH
MMM
MMH
HHH
LHM+
MHH
MHH+
HMM +
LHH+
MHM
MMM+
MMH+
HHH+
MHM+

0.00
1.40
2.30
2.65
3.70
3.90
4.10
4.50
4.95
5.30
5.35
5.50
5.70
5.90
6.30
6.30
6.55
6.60
6.75
6.75
6.95
7.00
7.15
7.55
7.55
8.25
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2017 Highest SIWUE (Ib/ac-in)

Treat Name

Irrigation (in)

FM 2484

FM2011

LLL
LLM
LML
LLM+
LMM
LHL
LMH
MML
LMM+
LHM
LMH+
HMM
LHH
MMM

N

0.00
1.40
2.30
2.65
3.70
3.90
4.10
4.50
4.95
5.30
5.35
5.5

6.30
6.30
6.55
6.60
6.75
6.75
6.95
7.00
7.15
7.55
7.55
8.25

128 Ib/ac-in
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2017 Highest SIWUE (Ib/ac-in)

Treat Name Irrigation (in) FM 2484  FM2011

LLL 0.00
LLM 1.40

LML 2.30

LLM+ 2.65

LMM 3.70

L M H -+ LHL 3.90
LMH 4.10

128 Ib/ac-in

MML 4.50
4.95
5.30
5.35

5.5

MHH+ 6.75
HMM+ 6.75
LHH+ 6.95
MHM 7.00
MMM+ 7.15
MMH+ 7.55
HHH+ 7.55

MHM+ 8.25
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2017 Highest SIWUE (Ib/ac-in)

Treat Name Irrigation (in) FM 2484  FM2011

LLL 0.00
LLM 1.40
LML 2.30

LLM+ 2.65 .
LMM 3.70

LMH+ o o 128 Ib/ac-in

LMH 4.10
MML 4.50
LMM+ 4.95
5.30

Jn e Yiald = 1400 Ib/ac
e s (@) 5 35" |pr

MMM+ 7.15

MMH+ 7.55

HHH+ 7.55

MHM+ 8.25 ATEXAS ASM
AAGRILIFI

RESEARCH
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--- Focus is South Plains Cotton

e Water availability
Irrigation capacity
Irrigation policy (pumping limits)
Environment (ET,, Rain, etc.)

Soil profile characteristics
Irrigation system characteristics
Crop growth characteristics
Relevant fleld research

-- ""' Al
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File Edit View History Bookmarks Tools Help
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| @ Dashboard for Irrigation Effic %

=1

diern tamu.edu/dashboard/diem

€ G @ hipsy

|2 Most Visited % American ISIS Defecto...

Texas

High Plains

Cotton

Soil Water

| smartfield e Dashboard for Irrigati...

*B O 3 A& &

App /A& Aastralink Pro: My P... % Lindsay FieldMET: Ha... »

Weather Source: Halfway

>

itpuit

T DIEN Yield Score (Ib]

@ oien-Eval @ Dashboard forIrrigati.. B HR Connect @ Home - Ogal A
O e Estimated
— Target Soll = ¢.i| Water
| Water
E_ Editar

] DIEM Irr. WUE Score

] Irrigation Applied {in)

Transpiration

o
C ‘ Reduction
Model Control [ h a rt g .
5
Model Start E |
Model End [ 11/01(231 days) ] I
Model Today [ ] I
5.0 m—— — s
Hodel Focus 10127 J L “\ I
- ,
Soil Profile 489 ) - M I
Roat Zone Depth () 35 - \\
. § . - - 404 ,"‘ AN I
Water Holding Capacity of Soil (in. H20/ft of s0il) [ 1.8 e \\
-
Initial Soil Water Estimate Date [ 04/01 ] a5 Ra i n -
\,
\,
Initial Soil Water in Soil Profile (in) 325 S-S e [~ —— ——— AN
2.0 ﬂ ][U ﬂ ‘ \\ I
Planting N
.,
crop Cotton - 254 ° ° Y
N,
Planting Date [ 05115 ] I r r l gat I 0 n K
2.0 l
Emergence Date [ 05/24 ] V
ioati 1.5
Irrigation Inputs I
Total Annual Irrigation Limit (in) 15.0 . A
1.0
Irrigated Area (acres) 125.0 - I
Available Flow Rate to Area (gpm) 2380 05
|| Max Irrig delivery Rate (gpm/acre) 1.904 | -H H I H ” ||| I
- - 0.0 S - T - o T T, T T T T T T T T T y 1
M gatic iday) S b A o 2N 2 o0 e ] f oh A -‘. A 5
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Irigation Per Application (in) 0.6 4 b
Desired Avaialble Profile Water at Planting (in) | \Iar 16
X X Soil Water: Irrigation: Effective Rain: |r i Field Capacity:
Last Practical Day of Irrig. [ 09/20 ] 0 Inches 0 Inches 0 Inches ' i ! 6.2 Inches
Irrigation Type LEPA = n
v |- oll Water




@iem

Dashboard for Irrigation
Eﬂlclency Management

Currently : Beta-testing
et https://diem.tamu.edu

Contact: Dr. Dana Porter
or Jim Bordovsky

TEXAS ASiM


https://diem.tamu.edu/dashboard/content/static/landing/LandingPage.html
https://diem.tamu.edu/dashboard/content/static/landing/LandingPage.html
https://diem.tamu.edu/dashboard/content/static/landing/LandingPage.html
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