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Acreage of Major Crops Grown in Louisiana

¢ Cotton




Sugarcane and Cotton

Total value of Louisiana cotton Total value of Louisiana
production during 2014: sugarcane production in 2014:
$198 million $747 million
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164,000 acres in production 412,000 acres in production
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Unpredictable N demand
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Varying Magnitude of Response

Sugarcane
380 Ibs N/ac
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Nitrogen Fertilizer Management

* Cotton
/5 to 150 Ibs N/ac, one time application




Nitrogen Fertilizer Management

= Utilize N recommendation
based on N response trials

Crop Age Texture N Rate,
Ibs/ac
Plant Cane Light soils 60-80
Heavy soils 80-100
Stubble cane Light soils 80-100
Heavy soils 100-120

» These recommendations
assume a proper soil pH and an
application date of April 1-30.



Sugarcane
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Survey Results

Growers’ Meeting 2011

SUGARCANE PRODUCER SURVEY

et LA
ReseTich & Extension

-76 respondents T - QBIECTIVE:

T ———— Tao gather information that will help develop applied, field-oriented,
1 3 0 0 0 0 Sclences nutrient management program using precision farming-based
= apprOX- ) aCreS technologies for more environment-friendly and profitable sugarcane
104 M.B. Sturgls Hall . . .
B Rouge, LA 70803 production systems in Louisiana.

S > <75 7110 Notes: Flease take a few minutes to answer the following gquestions.

Fax 225-578-1403 All of your information and answers to the questions will be strictly
confidential and will be only used to accomplish the objective of this
survey. Thank you very much for your participation!

Name (aptional)

Contact Information {opticnal)

Parish

Estimated Farm Size

Number of years in farming

QUESTIONS:

1. Check any of the following which you consider as commaon problems/challenges you
encounter in your operations.

Pest and disease problems
Mutrient problems
Equipment

Awzilzbility of farm materials (e.g. fertilizer, herbicide etc.)

Others

What is the nutrient that is a major concern in your field? Check all that apply.
Nitrogen
Phasphorus
Potassium

Others

Where do you base your decisions on fertilizer application rate?

Sail testing

Field history

| Experience

Current fertilizer recommendations provided by LSU AgCentar

Others

hConer




Survey Results

Nitrogen Is a major concern Iin
sugarcane production (71%)

29% own variable rate applicator
50% own GPS unit

21% showed interest on remote
sensing technology

67% are interested to use VRT



Survey Results

 Profitability and cost of
Investment — strong driving force

* Results in 5 tons/acre increase In
cane yield or 1000 lbs/acre
Increase In sugar yield -
potentially assure adoption of
new production technology



Planting — July to September (Year 1)




N Fertilization — April (Year 2, 3, and 4)




Harvesting - Dec (Year 2 — plant cane)
- Nov (Year 3 — 1st ratoon)
- Oct (Year 4 — 2" ratoon)







Components of Algorithm

y = 2354417515

=11. 1.5717x
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Sensor-Based N Recommendation

Sensor Based N Rate Calculator, Sugarcane
Max yield. ton/ac _
NDWI. N Rich Strip

NDWVI. Treatment Plot

NUE expected

Results
Response Index
Potential yield (O-N). ton/ac
Potential yield (+ N). ton/ac
Fertilizer N, Ib N/ac
Note:
NRS (Nitrogen Rich Strip) Max vield is set to 2 times the average yield
FP (Farmer Practice) Shredded sugarcane stak: 0.35% N
NDM (normalized difference vegetative index)

Procedure:

. Farmer is asked to Establish the Maximum Yield Achievable. For that Year (YPMAX)

. Sense the N Rich Strip (NRS)

. Sense a strip parallel to the NRS (Farmer Practice or FP)

. Predict yield

. Predict stalk N uptake in FP

. Predict stalk N uptake in FP based on RI

- N rate = (stalk N uptake in FP based on RI - stalk N uptake in FP)/expected NUE
Contributors: Brenda Tubana, Richard Johnson, and Sonny Viator




On-Farm Trials

On-Farm Demonstration — N Management Practices NE

= Sugar Research Station - 9000 ft?

|||||I||
= Gravois Farm — 33,000 ft2

. D U g ds F arm — 1 2 ’ O O O ﬂz 'ﬁ"‘?'\'\‘f:.\Shenanaoah

= Established at 3 locations
= Replications: 3
= Plot size:

Prairieville
\

:

st
Sugar Research Station \\ T
(3 rows x 500 ft) Geismar \

Plaguemine

R ~ Area (Westemn

Donaldsonville

Gravois Farm (5 rows x 1100 ft)

Dugas Farm * Comrent Vachene
(5 rows x 400 ft)

Elm Hall Wildkfe
Management Area

Lake Verret




Farmer’s Standard Optical sensor/VRT
Practice

Crop Texture N Rate,
Age Ibs/ac

(F;f:; Sl 00-80 N Rate = Yield x N response index
Heavy soils 80-100

Ratoon  Light soils 80-100
cane Heavy soils 100-120
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NDVI
0.11-0.41
0.42-0.51
0.52-0.58
0.59-0.77

Average N applied : 73 Ibs/ac
438/22,008 recommended >120 Ibs/ac EEELrc otk
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N Applied
Ibs/ac
e 0-33
34-66
67-86
87-120




Nitrogen rate, sugar yield and net return of sugarcane under
different N recommendation approach
- 2013 -

Site N Approach N Applied Income: Sugar yield Saving: N fertilizer

_lhs/ac Ibs/ac $/ac Ibs/ac $/ac
Dugas Current/Farmer's 100
Sensor-Based 110 329 66 10 -G

Gravois Current/Farmer’s 110
Sensor-Based 80 272 54 -20 12

SRS Current/Farmer’s 100
Sensor-Based 70 32 -30 18

Site M Approach M Applied Sugar Yield Income: Sugar yield Saving: N fertilizer Met
lbs/ac Ibs/ac Ibs/ac $/ac Ibs/ac $/ac $iac

Dugas  Current/Farmer’s 120 6151

Sensor-Based 93 5851 -300 -63 27 16 -47

Gravois  Current/Farmer's 120 8668
Sensor-Based 40 89502 834 175 -80 48

SR5 Current/Farmer's 120 8847

Sensor-Based 40 8165 -682 -143 -80 48 -95
SRS —LSU AgCenter Sugar Research Station, Raw sugar priceé - 502 1/lb; Price of N fertilizer - $0.60/lb: Current/Farmer's Standard
Practice —reference to compute for economic return.
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NDVI - UAV




NDVI-UAV
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Tensas Parish

Soll Types
Silt Loams
Silty Clay
Loams
Sharkey Clays




Model for Lint Yield Potential Prediction

y = 63.497¢°388.6x
r2=0.4975

+ 2008 St. Joe - clay

m 2008 Winnsboro - sl
A 2009 St. Joe - sl

© 2009 Winnsboro - sl
® 2009 St. Joe - cl
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Response Index

Two Weeks After Early Bloom

02008 St. Joseph - sl
A 2008 St. Joseph - clay

02008 Winnsboro - sl

Rlintyiel) = 5-129%(RI NDVI) - 4.0811
r2=0.4116

1

Response Index (NDVI)
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Two Weeks After Early Bloom

02008 St. Joseph - sl

A 2008 St. Joseph - clay A
02008 Winnsboro - sl

m@2009 St. Joseph - sl

<© 2009 Winnsboro - sl

Rl (intyielq) = 4-0336*(RI -NDVI) - 2.9376
r2=0.3778

1

Response Index (NDVI)




Sensor-Based N Recommendation

=l
Sensor Based N Rate Calculator, Cotton ‘ &u‘l__ﬂjﬂ_!

DATA ENTRY
xyield, Ibs/

Planting Date 12-Apr-10

=
B
i
E

=

s
=

sensing Date

NDWI, N Rich Strip

NDWI, Farmer practice
MNUE cted

RESULTS

Response Index

Days, planting to sensing
Potential yield (0-N), Ibs/
Potential yield (+ N}, Ibs,
Fertilizer M, Ib M/ac
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PROCEDURE:
1. Farmer is asked to Establish the Maximum Yield Achievable, For that Year (YPMAX)
2. Sense the N Rich Strip (MNRS)
3. Sense a strip parallel to the NRS (Farmer Practice or FP)
4. Determine how many days from planting to sen
5. Compute INSEY (NDVI/days from planting to sens
&. Predict yield
7. Predict seed cotton N uptake in FP

. Predict seed cotton N uptake in FP based on RI

(seed cotton N uptake in FP based Il - seed cotton N uptake in FP)/expected NUE




Variable N Rate Applicator




Demonstration Plots (Cotton)

Allen Crigler
NDVI Balmoral Pltn
2012 NDVI Demo
2012

Deep Ec

|34
 |35-47

Test Area

Center Pivot

= Established at 3 locations
= Replications: 3
= Plot size: 12 rows (40 inches row) x 1000 ft



2012

2013

2014

Crigler’s Field

Lint Yield | from | Nitrogen Application, Ibs/ac | from Net

bs/ac | £s | pre | Mid | Adj. | Total |Fs $/ac

FS 1078 | -—- o8 0 0 o8
GS 1072 | -6 52 20 0 72 -26 | 13.22
Lint Yield | from | Nitrogen Application, Ibs/ac | from Net

bsiac | £s | pre | Mid | Adj. | Total |Fs $/ac

FS 1772 | —--- 100 0 0 100
GS 1802 |30 50 38 0 88 -12 | 29.04
Lint Yield | from | Nitrogen Application, Ibs/ac | from Net

bsiac | £s | pre | Mid | Adj. | Total |Fs $/ac

FS 1579 | - 100 0 0 100
GS 1582 3 50 51 0 101 -1 2.82




2012

2013

2014

Balmoral

Lint Yield | from | Nitrogen Application, Ibs/ac | from Net
bs/ac | £s | pre | Mid | Adj. | Total |Fs $/ac
FS 1576 | ---- 130 0 0 130
GS 1543 | -24 65 23 0 88 -42 | 11.34
Lint Yield | from | Nitrogen Application, Ibs/ac | from Net
bsiac | £s | pre | Mid | Adj. | Total |Fs $/ac
FS 1653 | --—--- 130 0 0 130 | -
GS 1636 | -17 65 60 0 125 )
Lint Yield | from | Nitrogen Application, Ibs/ac | from Net
bsiac | £s | pre | Mid | Adj. | Total |Fs $/ac
FS 1336 | -—-- 130 0 0 130
GS 1344 |8 65 26 0 91 -39 | 31.73




2013

Hardwick

Lint Yield | from | Nitrogen Application, Ibs/ac | from Net

bs/ac | £s | pre | Mid | Adj. | Total |Fs $/ac

FS 1117 75 0 0 75
GS 1242 125 75 72 0 147 72 39.26




Deep Core Soil Sampling
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Summary

 VRT/GreenSeeker - Increase in net return
(savings on N fertilizer)

 NDVI maps (acquired by high precision
Images — UAV) — optional farm operational
setting

« Extension and research work continues



Acknowledgements

American Sugar Cane
League

USDA-AFRI
USDA-NRCS-CIG
Graduate Students
Producers

Research Station Staff
Dennis Burns

Ralph Frazier










