INNOVATIVE WAYS TO ESTABLISH COVER CROPS

PRACTICAL FARMERS OF IOWA ANNUAL CONFERENCE | JANUARY 17,2019

Kellie Blair
I Dayton, lowa

Y BlairKellie

BLAIR FARM, LLC ﬂ HomeAgainFinnegan

KellieMarieBlair

kellieblair@akrfarm.com
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Oats & Rye — Hagie Seeded
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Soon there will be
people in the
world, yet fewer and
fewer are working
agriculture.

and

are critical
to feed a growing
population with a
shrinking labor force.




There have been tremendous
advancements in agricultural
technology over the past
several decades, however,




Stuck In The Mud







Fly & Apply







The Rantizo Concept

Identify. Diagnose. Apply. Verify.
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How Rantizo Works

* Soybean field in southern lowa

* Field imagery identifies problem areas

hd Continuum Ag, LLC
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How Rantizo Works

* Yellow streaking on leaves
* Nutrient deficiency

 Micronutrient application needed
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How Rantizo Works

Thehtment BTER:  (6) 50’ x 200’ treatment strips
#1 water/NIS/Folia IQ Cu * (2) reps per treatment strip
2gal/ac

#2 water/NIS/Folia IQ Cu * (3) treatment variants
3gal/ac

#3 water/NIS/Folia IQ Cu
3gal/ac

#4 wWater/NIS/Folia IQ Cu

2gal/ac

#5 water/NIS/Domark

#6 Water/NIS/Domark

*adjacent, non-treatment
rectangles were used as checks
for each treatment

PHYTOBIOTICS
——

YRANTIZO

WE DELIVER SOLUTIONS






How Rantizo Works

Leaf tissue analysis pre and post (DAT) Average Bushel + or - (compared to check area)
treatment (Midwest Laboratories) 1.6
2.6% yield
1.4 increase
1.2
1
50% increase 0.8
in copper (pre 0.6
to post- '
sampling) 0.4
0.2
O |
0 2 4 6 8 10 12 14 Water/NIS/Domark Water/NIS/Folia 1Q Cu
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Opportuni

 Cover crop seeds

Pollen

Granular fertilizers

Beneficial insects
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Drone-Based Cover Crop Seeding
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Why Drones for Cover Crops?

‘“Accuracy”

* Increased field access
“Tlmll‘lg |I1 between I'a|ns” ° Reduced crop damage

“Plots...seems like a no brainer” * Eliminated soil compaction

“l was amazed how fast it can fill in small
patches. It Turns around much faster than a * Prevent plant patches

tractor, alrplane, or he"coptel' with no crop * Row crop interseed/overseed
damage.”

* No till practices
“An average farmer can buy, maintain and, fix - Nutrient retention

themselves, unlike an air tractor.”
» Organic ecosystem facllitation
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Cover CI‘OP Seed Application
Spencer Stensrude S
@SpencerStensrud

| was amazed how fast it can fill in small patches. It

Turns around much faster than a tractor, airplane, or e Location: Northern, 1A
helicopter with no crop damage.

 Cover crop seed:
o Annual rye
o Crimson clover
o Radish

o Brassica mix

2:08 PM - Jun 28, 2019 - Twitter for iPhone

2 Likes fields

 Use case: Muddy patches in
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Spencer Stensrude v
@SpencerStensrud

We used a 15 foot spread pattern and broadcast 10, 15,
or 20 pounds of the annual rye, radish, crimson clover,
and brassica mix. The goal is to increase water
infiltration, hold back weeds, and increase nutrient
availability. (And test effectiveness of drone broadcast
seeding)
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Cover Crop Seed Application

Vs 5 Mitchell Hora
4y @ContinuumAgLLC

Flew some #CoverCrops into my 60" corn. An 8 way
mix from @StoutSeed. Thanks @rantizosprays for

coming down to help! #SoilHealth * Location: Ainsworth, IA
#RobotsAreTakingOver

e Cover crop seed:
o 8-way mix: cowpea, harry
vetch, clover, radish, etc.

 Use case: Interseeding

12:16 PM - Jul 22, 2019 - Twitter for iPhone

6 Retweets 42 Likes

___________________________________________________________________________________________________________________________
Y¥RANTIZO

EEEEEE R SOLUTIONS






Cover Crop Seed Application

Loran Steinlage W
@FLOLOfarms

Great day to fly on last if covers....

Had 20 acres left cause it got to dark Wednesday . .
night... * Location: West Union, IA

@rantizosprays doing a great job, and perfect timing in ° .
between showers cover Ccrop seed:

o Crimson clover 5.5 Ib./ac
o Harry vetch 15-10 Ib./ac
* Productivity: 30 ac/hr

9:04 PM - Sep 22, 2019 from lowa, USA - Twitter for iPhone

3 Retweets 36 Likes

___________________________________________________________________________________________________________________________
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Cover Crop Seed Application

Loran Steinlage @FLOLOfarms - Sep 22, 2019 v
Replying to @FLOLOfarms
Here's what a spill looks like after 3+” of rain....

Wednesday-Sunday morning...

Grow baby Grow
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Cover Crop Seed Application

* Location: Prairie Du Chien, WI
 Cover crop seed:

o Buckwheat
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Cover Crop Seed Application

A David Rice R 4

% @DavidRi52298768

@rantizosprays cover crop on...Jake was an excellent . ]

pilot. We learned a lot...RAINED last night * Location: Hayesville, IA
 Cover crop seed: Cereal rye
 Use case: Standing corn
* Field size: 35-40 acres
* Application rate: 25 Ib/acre

5:42 PM - Oct 10, 2019 - Twitter for Android

___________________________________________________________________________________________________________________________
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Productivity Calculations
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Additional Statistics



Agricultural Spraying Market

* Decreased effectiveness

* Increased spray frequency

 Treat 70% of U.S. cropland

 Heightened operational challenges

Global annual chemical application market

- Labor shortages
- Capital expenditures

- Employee safety




Path to Unmanned Spraying

)

X L
o FE M MW
II} 14 ac/hr) 23 ac/hr) 60 ac/hr) 100 ac/h)
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Path to Unmanned Spraying
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Spot Spraying Benefits

Total acres =100

Chemical cost per acre = $35

Yield increase per acre treated = 15 (bu/ac)

Price per bushel = $4

Drone Ground Aerial
% of acres requiring treatment 100% 100% 100%
% of acres treated 100% 100% 100%
Total chemical cost S 3,500 S 3,500 S 3,500
Profit/acre S 14 S 18 S 10
Total profit
Drone advantage (hire vs. ground)
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Spot Treatment Benefit

																		Daily coverage		100		% of acres requiring treatment

		Application Method		Drone		Ground		Aerial														10%		20%		30%		40%		50%		60%		70%		80%		90%		100%

				Aerial		Aerial		Aerial

				Ground		Ground		Ground

				Drone		Drone		Drone

		Total acres		100		100		100												40		4		8		12		16		20		24		28		32		36		40

		% of acres requiring treatment		75%		75%		75%												50		5		10		15		20		25		30		35		40		45		50

		% of acres treated		75%		100%		100%												60		6		12		18		24		30		36		42		48		54		60

		Acres treated		75		100		100												70		7		14		21		28		35		42		49		56		63		70

		Cost/acre treated		$   11.50		$   7.00		$   15.00												80		8		16		24		32		40		48		56		64		72		80

		Weighted application cost/acre		$   11.50		$   9.33		$   20.00												90		9		18		27		36		45		54		63		72		81		90

		Total application cost		$   863		$   700		$   1,500												100		10		20		30		40		50		60		70		80		90		100

		Chemical cost/acre		$   35		$   35		$   35												110		11		22		33		44		55		66		77		88		99		110

		Total chemical cost		$   2,625		$   3,500		$   3,500												120		12		24		36		48		60		72		84		96		108		120

		Weighted chemical cost/acre		$   35		$   47		$   47												130		13		26		39		52		65		78		91		104		117		130

		Total treatment cost		$   3,488		$   4,200		$   5,000												140		14		28		42		56		70		84		98		112		126		140

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00												150		15		30		45		60		75		90		105		120		135		150

		Weighted treatment cost/acre		$   46.50		$   56.00		$   66.67												160		16		32		48		64		80		96		112		128		144		160

		Yield increase per acre treated (bu/ac)		15		15		15												170		17		34		51		68		85		102		119		136		153		170

		Total yield increase (bu)		1,125		1,125		1,125												180		18		36		54		72		90		108		126		144		162		180

		Weighted yld increase (bu/ac)		15		11.25		11.25												190		19		38		57		76		95		114		133		152		171		190

		Price/bushel		4		4		4												200		20		40		60		80		100		120		140		160		180		200

		Total revenue capture		$   4,500		$   4,500		$   4,500												210		21		42		63		84		105		126		147		168		189		210

		Weighted revenue capture/acre		$   60		$   45		$   45												220		22		44		66		88		110		132		154		176		198		220

		Profit/acre		$   14		$   3		$   (5)												230		23		46		69		92		115		138		161		184		207		230

		Total profit		$   1,013		$   300		$   (500)												240		24		48		72		96		120		144		168		192		216		240

		Drone advantage (hire vs. ground)		$   713																250		25		50		75		100		125		150		175		200		225		250

		Drone cost - buy		$   22,500		$   22,500		$   22,500												260		26		52		78		104		130		156		182		208		234		260

		Drone cost - hire																		270		27		54		81		108		135		162		189		216		243		270

		Payback period (# of sprays)		14.29

Craig: Craig:
Buying drone vs. hiring ground rig																280		28		56		84		112		140		168		196		224		252		280

																				290		29		58		87		116		145		174		203		232		261		290

																				300		30		60		90		120		150		180		210		240		270		300

																				310		31		62		93		124		155		186		217		248		279		310

																				320		32		64		96		128		160		192		224		256		288		320

																				330		33		66		99		132		165		198		231		264		297		330

																				340		34		68		102		136		170		204		238		272		306		340

																				350		35		70		105		140		175		210		245		280		315		350

																				360		36		72		108		144		180		216		252		288		324		360

																				370		37		74		111		148		185		222		259		296		333		370

																				380		38		76		114		152		190		228		266		304		342		380

																				390		39		78		117		156		195		234		273		312		351		390

																				400		40		80		120		160		200		240		280		320		360		400

																				410		41		82		123		164		205		246		287		328		369		410

																				420		42		84		126		168		210		252		294		336		378		420

																				430		43		86		129		172		215		258		301		344		387		430

																				440		44		88		132		176		220		264		308		352		396		440

																				450		45		90		135		180		225		270		315		360		405		450

																				460		46		92		138		184		230		276		322		368		414		460

																				470		47		94		141		188		235		282		329		376		423		470

																				480		48		96		144		192		240		288		336		384		432		480

																				490		49		98		147		196		245		294		343		392		441		490

																				500		50		100		150		200		250		300		350		400		450		500

																				510		51		102		153		204		255		306		357		408		459		510

																				520		52		104		156		208		260		312		364		416		468		520

																				530		53		106		159		212		265		318		371		424		477		530

																				540		54		108		162		216		270		324		378		432		486		540

																				550		55		110		165		220		275		330		385		440		495		550

																				560		56		112		168		224		280		336		392		448		504		560

																				570		57		114		171		228		285		342		399		456		513		570

																				580		58		116		174		232		290		348		406		464		522		580

																				590		59		118		177		236		295		354		413		472		531		590

																				600		60		120		180		240		300		360		420		480		540		600

																				610		61		122		183		244		305		366		427		488		549		610

																				620		62		124		186		248		310		372		434		496		558		620

																				630		63		126		189		252		315		378		441		504		567		630

																				640		64		128		192		256		320		384		448		512		576		640





Truncated

				Drone		Ground		Aerial								Drone		Ground		Aerial

				Aerial		Aerial		Aerial								Aerial		Aerial		Aerial

				Ground		Ground		Ground								Ground		Ground		Ground

				Drone		Drone		Drone								Drone		Drone		Drone

		Total acres		100		100		100						Total acres		100		100		100

		% of acres requiring treatment		100%		100%		100%						% of acres requiring treatment		75%		75%		75%

		% of acres treated		100%		100%		100%						% of acres treated		75%		100%		100%

		Acres treated		100		100		100						Acres treated		75		100		100

		Cost/acre treated		$   11.50		$   7.00		$   15.00						Cost/acre treated		$   11.50		$   7.00		$   15.00

		Weighted application cost/acre		$   11.50		$   14.00		$   30.00						Weighted application cost/acre		$   11.50		$   14.00		$   30.00

		Total application cost		$   1,150		$   700		$   1,500						Total application cost		$   863		$   700		$   1,500

		Chemical cost/acre		$   35		$   35		$   35						Chemical cost/acre		$   35		$   35		$   35

		Total chemical cost		$   3,500		$   3,500		$   3,500						Total chemical cost		$   2,625		$   3,500		$   3,500

		Weighted chemical cost/acre		$   70		$   70		$   70						Weighted chemical cost/acre		$   35		$   47		$   47

		Total treatment cost		$   4,650		$   4,200		$   5,000						Total treatment cost		$   3,488		$   4,200		$   5,000

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00						Total treatment cost/acre		$   46.50		$   42.00		$   50.00

		Weighted treatment cost/acre		$   46.50		$   42.00		$   50.00						Weighted treatment cost/acre		$   46.50		$   56.00		$   66.67

		Yield increase per acre treated (bu/ac)		15		15		15						Yield increase per acre treated (bu/ac)		15		15		15

		Total yield increase (bu)		750		750		750						Total yield increase (bu)		750		750		750

		Weighted yld increase (bu/ac)		15		15		15						Weighted yld increase (bu/ac)		15		11.25		11.25

		Price/bushel		4		4		4						Price/bushel		4		4		4

		Total revenue capture		$   6,000		$   6,000		$   6,000						Total revenue capture		$   4,500		$   4,500		$   4,500

		Weighted revenue capture/acre		$   60		$   60		$   60						Weighted revenue capture/acre		$   60		$   45		$   45

		Profit/acre		$   14		$   18		$   10						Profit/acre		$   14		$   3		$   (5)

		Total profit		$   1,350		$   1,800		$   1,000						Total profit		$   1,013		$   300		$   (500)

		Drone advantage (hire vs. ground)		$   (450)										Drone advantage (hire vs. ground)		$   713

		Drone cost - buy		$   22,500		$   22,500		$   22,500						Drone cost - buy		$   22,500		$   22,500		$   22,500

		Drone cost - hire												Drone cost - hire

		Payback period (# of sprays)		32.14

Craig: Craig:
Buying drone vs. hiring ground rig										Payback period (# of sprays)		14.29

Craig: Craig:
Buying drone vs. hiring ground rig







				Drone		Ground		Aerial								Drone		Ground		Aerial

				Aerial		Aerial		Aerial								Aerial		Aerial		Aerial

				Ground		Ground		Ground								Ground		Ground		Ground

				Drone		Drone		Drone								Drone		Drone		Drone

		Total acres		100		100		100						Total acres		100		100		100

		% of acres requiring treatment		50%		50%		50%						% of acres requiring treatment		25%		25%		25%

		% of acres treated		50%		100%		100%						% of acres treated		25%		100%		100%

		Acres treated		50		100		100						Acres treated		25		100		100

		Cost/acre treated		$   11.50		$   7.00		$   15.00						Cost/acre treated		$   11.50		$   7.00		$   15.00

		Weighted application cost/acre		$   11.50		$   14.00		$   30.00						Weighted application cost/acre		$   11.50		$   14.00		$   30.00

		Total application cost		$   575		$   700		$   1,500						Total application cost		$   288		$   700		$   1,500

		Chemical cost/acre		$   35		$   35		$   35						Chemical cost/acre		$   35		$   35		$   35

		Total chemical cost		$   1,750		$   3,500		$   3,500						Total chemical cost		$   875		$   3,500		$   3,500

		Weighted chemical cost/acre		$   35		$   70		$   70						Weighted chemical cost/acre		$   35		$   140		$   140

		Total treatment cost		$   2,325		$   4,200		$   5,000						Total treatment cost		$   1,163		$   4,200		$   5,000

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00						Total treatment cost/acre		$   46.50		$   42.00		$   50.00

		Weighted treatment cost/acre		$   46.50		$   84.00		$   100.00						Weighted treatment cost/acre		$   46.50		$   168.00		$   200.00

		Yield increase per acre treated (bu/ac)		15		15		15						Yield increase per acre treated (bu/ac)		15		15		15

		Total yield increase (bu)		750		750		750						Total yield increase (bu)		750		750		750

		Weighted yld increase (bu/ac)		15		7.5		7.5						Weighted yld increase (bu/ac)		15		3.75		3.75

		Price/bushel		4		4		4						Price/bushel		4		4		4

		Total revenue capture		$   3,000		$   3,000		$   3,000						Total revenue capture		$   1,500		$   1,500		$   1,500

		Weighted revenue capture/acre		$   60		$   30		$   30						Weighted revenue capture/acre		$   60		$   15		$   15

		Profit/acre		$   14		$   (12)		$   (20)						Profit/acre		$   14		$   (27)		$   (35)

		Total profit		$   675		$   (1,200)		$   (2,000)						Total profit		$   338		$   (2,700)		$   (3,500)

		Drone advantage (hire vs. ground)		$   1,875										Drone advantage (hire vs. ground)		$   3,038

		Drone cost - buy		$   22,500		$   22,500		$   22,500						Drone cost - buy		$   22,500		$   22,500		$   22,500

		Drone cost - hire												Drone cost - hire

		Payback period (# of sprays)		9.18

Craig: Craig:
Buying drone vs. hiring ground rig										Payback period (# of sprays)		6.77

Craig: Craig:
Buying drone vs. hiring ground rig







		Total acres		100

		Chemical cost/acre		35

		Yield increase per acre treated (bu/ac)		15

		Price/bushel		4





				Drone		Ground		Aerial								Drone		Ground		Aerial

		Total acres		100		100		100						Total acres		100		100		100

		% of acres requiring treatment		100%		100%		100%						% of acres requiring treatment		75%		75%		75%

		% of acres treated		100%		100%		100%						% of acres treated		75%		100%		100%

		Acres treated		100		100		100						Acres treated		75		100		100

		Cost/acre treated		$   11.50		$   7.00		$   15.00						Cost/acre treated		$   11.50		$   7.00		$   15.00

		Weighted application cost/acre		$   11.50		$   14.00		$   30.00						Weighted application cost/acre		$   11.50		$   14.00		$   30.00

		Total application cost		$   1,150		$   700		$   1,500						Total application cost		$   863		$   700		$   1,500

		Chemical cost/acre		$   35		$   35		$   35						Chemical cost/acre		$   35		$   35		$   35

		Total chemical cost		$   3,500		$   3,500		$   3,500						Total chemical cost		$   2,625		$   3,500		$   3,500

		Weighted chemical cost/acre		$   70		$   70		$   70						Weighted chemical cost/acre		$   53		$   70		$   70

		Total treatment cost		$   4,650		$   4,200		$   5,000						Total treatment cost		$   3,488		$   4,200		$   5,000

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00						Total treatment cost/acre		$   46.50		$   42.00		$   50.00

		Weighted treatment cost/acre		$   46.50		$   42.00		$   50.00						Weighted treatment cost/acre		$   46.50		$   56.00		$   66.67

		Yield increase per acre treated (bu/ac)		15		15		15						Yield increase per acre treated (bu/ac)		15		15		15

		Total yield increase (bu)		750		750		750						Total yield increase (bu)		750		750		750

		Weighted yld increase (bu/ac)		15		15		15						Weighted yld increase (bu/ac)		15		11.25		11.25

		Price/bushel		4		4		4						Price/bushel		4		4		4

		Total revenue capture		$   6,000		$   6,000		$   6,000						Total revenue capture		$   4,500		$   4,500		$   4,500

		Weighted revenue capture/acre		$   60		$   60		$   60						Weighted revenue capture/acre		$   60		$   45		$   45

		Profit/acre		$   14		$   18		$   10						Profit/acre		$   14		$   3		$   (5)

		Total profit		$   1,350		$   1,800		$   1,000						Total profit		$   1,013		$   300		$   (500)

		Drone advantage (hire vs. ground)		$   (450)										Drone advantage (hire vs. ground)		$   713

		Drone cost - buy		$   22,500		$   22,500		$   22,500						Drone cost - buy		$   22,500		$   22,500		$   22,500

		Drone cost - hire												Drone cost - hire

		Payback period (# of sprays)		32.14

Craig: Craig:
Buying drone vs. hiring ground rig										Payback period (# of sprays)		14.29

Craig: Craig:
Buying drone vs. hiring ground rig

				Drone		Ground		Aerial								Drone		Ground		Aerial

		Total acres		100		100		100						Total acres		100		100		100

		% of acres requiring treatment		50%		50%		50%						% of acres requiring treatment		25%		25%		25%

		% of acres treated		50%		100%		100%						% of acres treated		25%		100%		100%

		Acres treated		50		100		100						Acres treated		25		100		100

		Cost/acre treated		$   11.50		$   7.00		$   15.00						Cost/acre treated		$   11.50		$   7.00		$   15.00

		Weighted application cost/acre		$   11.50		$   14.00		$   30.00						Weighted application cost/acre		$   11.50		$   14.00		$   30.00

		Total application cost		$   575		$   700		$   1,500						Total application cost		$   288		$   700		$   1,500

		Chemical cost/acre		$   35		$   35		$   35						Chemical cost/acre		$   35		$   35		$   35

		Total chemical cost		$   1,750		$   3,500		$   3,500						Total chemical cost		$   875		$   3,500		$   3,500

		Weighted chemical cost/acre		$   35		$   70		$   70						Weighted chemical cost/acre		$   18		$   70		$   70

		Total treatment cost		$   2,325		$   4,200		$   5,000						Total treatment cost		$   1,163		$   4,200		$   5,000

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00						Total treatment cost/acre		$   46.50		$   42.00		$   50.00

		Weighted treatment cost/acre		$   46.50		$   84.00		$   100.00						Weighted treatment cost/acre		$   46.50		$   168.00		$   200.00

		Yield increase per acre treated (bu/ac)		15		15		15						Yield increase per acre treated (bu/ac)		15		15		15

		Total yield increase (bu)		750		750		750						Total yield increase (bu)		750		750		750

		Weighted yld increase (bu/ac)		15		7.5		7.5						Weighted yld increase (bu/ac)		15		3.75		3.75

		Price/bushel		4		4		4						Price/bushel		4		4		4

		Total revenue capture		$   3,000		$   3,000		$   3,000						Total revenue capture		$   1,500		$   1,500		$   1,500

		Weighted revenue capture/acre		$   60		$   30		$   30						Weighted revenue capture/acre		$   60		$   15		$   15

		Profit/acre		$   14		$   (12)		$   (20)						Profit/acre		$   14		$   (27)		$   (35)

		Total profit		$   675		$   (1,200)		$   (2,000)						Total profit		$   338		$   (2,700)		$   (3,500)

		Drone advantage (hire vs. ground)		$   1,875										Drone advantage (hire vs. ground)		$   3,038

		Drone cost - buy		$   22,500		$   22,500		$   22,500						Drone cost - buy		$   22,500		$   22,500		$   22,500

		Payback period (# of sprays)		9.18

Craig: Craig:
Buying drone vs. hiring ground rig												

Craig: Craig:
Buying drone vs. hiring ground rig		

Craig: Craig:
Buying drone vs. hiring ground rig		

Craig: Craig:
Buying drone vs. hiring ground rig										Payback period (# of sprays)		6.77

Craig: Craig:
Buying drone vs. hiring ground rig

		

Craig: Craig:
Buying drone vs. hiring ground rig		

Craig: Craig:
Buying drone vs. hiring ground rig		

Craig: Craig:
Buying drone vs. hiring ground rig




Spot Treatment Benefit

																		Daily coverage		100		% of acres requiring treatment

		Application Method		Drone		Ground		Aerial														10%		20%		30%		40%		50%		60%		70%		80%		90%		100%

				Aerial		Aerial		Aerial

				Ground		Ground		Ground

				Drone		Drone		Drone

		Total acres		100		100		100												40		4		8		12		16		20		24		28		32		36		40

		% of acres requiring treatment		75%		75%		75%												50		5		10		15		20		25		30		35		40		45		50

		% of acres treated		75%		100%		100%												60		6		12		18		24		30		36		42		48		54		60

		Acres treated		75		100		100												70		7		14		21		28		35		42		49		56		63		70

		Cost/acre treated		$   11.50		$   7.00		$   15.00												80		8		16		24		32		40		48		56		64		72		80

		Weighted application cost/acre		$   11.50		$   9.33		$   20.00												90		9		18		27		36		45		54		63		72		81		90

		Total application cost		$   863		$   700		$   1,500												100		10		20		30		40		50		60		70		80		90		100

		Chemical cost/acre		$   35		$   35		$   35												110		11		22		33		44		55		66		77		88		99		110

		Total chemical cost		$   2,625		$   3,500		$   3,500												120		12		24		36		48		60		72		84		96		108		120

		Weighted chemical cost/acre		$   35		$   47		$   47												130		13		26		39		52		65		78		91		104		117		130

		Total treatment cost		$   3,488		$   4,200		$   5,000												140		14		28		42		56		70		84		98		112		126		140

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00												150		15		30		45		60		75		90		105		120		135		150

		Weighted treatment cost/acre		$   46.50		$   56.00		$   66.67												160		16		32		48		64		80		96		112		128		144		160

		Yield increase per acre treated (bu/ac)		15		15		15												170		17		34		51		68		85		102		119		136		153		170

		Total yield increase (bu)		1,125		1,125		1,125												180		18		36		54		72		90		108		126		144		162		180

		Weighted yld increase (bu/ac)		15		11.25		11.25												190		19		38		57		76		95		114		133		152		171		190

		Price/bushel		4		4		4												200		20		40		60		80		100		120		140		160		180		200

		Total revenue capture		$   4,500		$   4,500		$   4,500												210		21		42		63		84		105		126		147		168		189		210

		Weighted revenue capture/acre		$   60		$   45		$   45												220		22		44		66		88		110		132		154		176		198		220

		Profit/acre		$   14		$   3		$   (5)												230		23		46		69		92		115		138		161		184		207		230

		Total profit		$   1,013		$   300		$   (500)												240		24		48		72		96		120		144		168		192		216		240

		Drone advantage (hire vs. ground)		$   713																250		25		50		75		100		125		150		175		200		225		250

		Drone cost - buy		$   22,500		$   22,500		$   22,500												260		26		52		78		104		130		156		182		208		234		260

		Drone cost - hire																		270		27		54		81		108		135		162		189		216		243		270

		Payback period (# of sprays)		14.29

Craig: Craig:
Buying drone vs. hiring ground rig																280		28		56		84		112		140		168		196		224		252		280

																				290		29		58		87		116		145		174		203		232		261		290

																				300		30		60		90		120		150		180		210		240		270		300

																				310		31		62		93		124		155		186		217		248		279		310

																				320		32		64		96		128		160		192		224		256		288		320

																				330		33		66		99		132		165		198		231		264		297		330

																				340		34		68		102		136		170		204		238		272		306		340

																				350		35		70		105		140		175		210		245		280		315		350

																				360		36		72		108		144		180		216		252		288		324		360

																				370		37		74		111		148		185		222		259		296		333		370

																				380		38		76		114		152		190		228		266		304		342		380

																				390		39		78		117		156		195		234		273		312		351		390

																				400		40		80		120		160		200		240		280		320		360		400

																				410		41		82		123		164		205		246		287		328		369		410

																				420		42		84		126		168		210		252		294		336		378		420

																				430		43		86		129		172		215		258		301		344		387		430

																				440		44		88		132		176		220		264		308		352		396		440

																				450		45		90		135		180		225		270		315		360		405		450

																				460		46		92		138		184		230		276		322		368		414		460

																				470		47		94		141		188		235		282		329		376		423		470

																				480		48		96		144		192		240		288		336		384		432		480

																				490		49		98		147		196		245		294		343		392		441		490

																				500		50		100		150		200		250		300		350		400		450		500

																				510		51		102		153		204		255		306		357		408		459		510

																				520		52		104		156		208		260		312		364		416		468		520

																				530		53		106		159		212		265		318		371		424		477		530

																				540		54		108		162		216		270		324		378		432		486		540

																				550		55		110		165		220		275		330		385		440		495		550

																				560		56		112		168		224		280		336		392		448		504		560

																				570		57		114		171		228		285		342		399		456		513		570

																				580		58		116		174		232		290		348		406		464		522		580

																				590		59		118		177		236		295		354		413		472		531		590

																				600		60		120		180		240		300		360		420		480		540		600

																				610		61		122		183		244		305		366		427		488		549		610

																				620		62		124		186		248		310		372		434		496		558		620

																				630		63		126		189		252		315		378		441		504		567		630

																				640		64		128		192		256		320		384		448		512		576		640





Truncated

				Drone		Ground		Aerial								Drone		Ground		Aerial

				Aerial		Aerial		Aerial								Aerial		Aerial		Aerial

				Ground		Ground		Ground								Ground		Ground		Ground

				Drone		Drone		Drone								Drone		Drone		Drone

		Total acres		100		100		100						Total acres		100		100		100

		% of acres requiring treatment		100%		100%		100%						% of acres requiring treatment		75%		75%		75%

		% of acres treated		100%		100%		100%						% of acres treated		75%		100%		100%

		Acres treated		100		100		100						Acres treated		75		100		100

		Cost/acre treated		$   11.50		$   7.00		$   15.00						Cost/acre treated		$   11.50		$   7.00		$   15.00

		Weighted application cost/acre		$   11.50		$   14.00		$   30.00						Weighted application cost/acre		$   11.50		$   14.00		$   30.00

		Total application cost		$   1,150		$   700		$   1,500						Total application cost		$   863		$   700		$   1,500

		Chemical cost/acre		$   35		$   35		$   35						Chemical cost/acre		$   35		$   35		$   35

		Total chemical cost		$   3,500		$   3,500		$   3,500						Total chemical cost		$   2,625		$   3,500		$   3,500

		Weighted chemical cost/acre		$   70		$   70		$   70						Weighted chemical cost/acre		$   35		$   47		$   47

		Total treatment cost		$   4,650		$   4,200		$   5,000						Total treatment cost		$   3,488		$   4,200		$   5,000

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00						Total treatment cost/acre		$   46.50		$   42.00		$   50.00

		Weighted treatment cost/acre		$   46.50		$   42.00		$   50.00						Weighted treatment cost/acre		$   46.50		$   56.00		$   66.67

		Yield increase per acre treated (bu/ac)		15		15		15						Yield increase per acre treated (bu/ac)		15		15		15

		Total yield increase (bu)		750		750		750						Total yield increase (bu)		750		750		750

		Weighted yld increase (bu/ac)		15		15		15						Weighted yld increase (bu/ac)		15		11.25		11.25

		Price/bushel		4		4		4						Price/bushel		4		4		4

		Total revenue capture		$   6,000		$   6,000		$   6,000						Total revenue capture		$   4,500		$   4,500		$   4,500

		Weighted revenue capture/acre		$   60		$   60		$   60						Weighted revenue capture/acre		$   60		$   45		$   45

		Profit/acre		$   14		$   18		$   10						Profit/acre		$   14		$   3		$   (5)

		Total profit		$   1,350		$   1,800		$   1,000						Total profit		$   1,013		$   300		$   (500)

		Drone advantage (hire vs. ground)		$   (450)										Drone advantage (hire vs. ground)		$   713

		Drone cost - buy		$   22,500		$   22,500		$   22,500						Drone cost - buy		$   22,500		$   22,500		$   22,500

		Drone cost - hire												Drone cost - hire

		Payback period (# of sprays)		32.14

Craig: Craig:
Buying drone vs. hiring ground rig										Payback period (# of sprays)		14.29

Craig: Craig:
Buying drone vs. hiring ground rig







				Drone		Ground		Aerial								Drone		Ground		Aerial

				Aerial		Aerial		Aerial								Aerial		Aerial		Aerial

				Ground		Ground		Ground								Ground		Ground		Ground

				Drone		Drone		Drone								Drone		Drone		Drone

		Total acres		100		100		100						Total acres		100		100		100

		% of acres requiring treatment		50%		50%		50%						% of acres requiring treatment		25%		25%		25%

		% of acres treated		50%		100%		100%						% of acres treated		25%		100%		100%

		Acres treated		50		100		100						Acres treated		25		100		100

		Cost/acre treated		$   11.50		$   7.00		$   15.00						Cost/acre treated		$   11.50		$   7.00		$   15.00

		Weighted application cost/acre		$   11.50		$   14.00		$   30.00						Weighted application cost/acre		$   11.50		$   14.00		$   30.00

		Total application cost		$   575		$   700		$   1,500						Total application cost		$   288		$   700		$   1,500

		Chemical cost/acre		$   35		$   35		$   35						Chemical cost/acre		$   35		$   35		$   35

		Total chemical cost		$   1,750		$   3,500		$   3,500						Total chemical cost		$   875		$   3,500		$   3,500

		Weighted chemical cost/acre		$   35		$   70		$   70						Weighted chemical cost/acre		$   35		$   140		$   140

		Total treatment cost		$   2,325		$   4,200		$   5,000						Total treatment cost		$   1,163		$   4,200		$   5,000

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00						Total treatment cost/acre		$   46.50		$   42.00		$   50.00

		Weighted treatment cost/acre		$   46.50		$   84.00		$   100.00						Weighted treatment cost/acre		$   46.50		$   168.00		$   200.00

		Yield increase per acre treated (bu/ac)		15		15		15						Yield increase per acre treated (bu/ac)		15		15		15

		Total yield increase (bu)		750		750		750						Total yield increase (bu)		750		750		750

		Weighted yld increase (bu/ac)		15		7.5		7.5						Weighted yld increase (bu/ac)		15		3.75		3.75

		Price/bushel		4		4		4						Price/bushel		4		4		4

		Total revenue capture		$   3,000		$   3,000		$   3,000						Total revenue capture		$   1,500		$   1,500		$   1,500

		Weighted revenue capture/acre		$   60		$   30		$   30						Weighted revenue capture/acre		$   60		$   15		$   15

		Profit/acre		$   14		$   (12)		$   (20)						Profit/acre		$   14		$   (27)		$   (35)

		Total profit		$   675		$   (1,200)		$   (2,000)						Total profit		$   338		$   (2,700)		$   (3,500)

		Drone advantage (hire vs. ground)		$   1,875										Drone advantage (hire vs. ground)		$   3,038

		Drone cost - buy		$   22,500		$   22,500		$   22,500						Drone cost - buy		$   22,500		$   22,500		$   22,500

		Drone cost - hire												Drone cost - hire

		Payback period (# of sprays)		9.18

Craig: Craig:
Buying drone vs. hiring ground rig										Payback period (# of sprays)		6.77

Craig: Craig:
Buying drone vs. hiring ground rig







		Total acres		100

		Chemical cost/acre		35

		Yield increase per acre treated (bu/ac)		15

		Price/bushel		4





				Drone		Ground		Aerial								Drone		Ground		Aerial

		Total acres		100		100		100						Total acres		100		100		100

		% of acres requiring treatment		100%		100%		100%						% of acres requiring treatment		75%		75%		75%

		% of acres treated		100%		100%		100%						% of acres treated		75%		100%		100%

		Acres treated		100		100		100						Acres treated		75		100		100

		Cost/acre treated		$   11.50		$   7.00		$   15.00						Cost/acre treated		$   11.50		$   7.00		$   15.00

		Weighted application cost/acre		$   11.50		$   14.00		$   30.00						Weighted application cost/acre		$   11.50		$   14.00		$   30.00

		Total application cost		$   1,150		$   700		$   1,500						Total application cost		$   863		$   700		$   1,500

		Chemical cost/acre		$   35		$   35		$   35						Chemical cost/acre		$   35		$   35		$   35

		Total chemical cost		$   3,500		$   3,500		$   3,500						Total chemical cost		$   2,625		$   3,500		$   3,500

		Weighted chemical cost/acre		$   70		$   70		$   70						Weighted chemical cost/acre		$   53		$   70		$   70

		Total treatment cost		$   4,650		$   4,200		$   5,000						Total treatment cost		$   3,488		$   4,200		$   5,000

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00						Total treatment cost/acre		$   46.50		$   42.00		$   50.00

		Weighted treatment cost/acre		$   46.50		$   42.00		$   50.00						Weighted treatment cost/acre		$   46.50		$   56.00		$   66.67

		Yield increase per acre treated (bu/ac)		15		15		15						Yield increase per acre treated (bu/ac)		15		15		15

		Total yield increase (bu)		750		750		750						Total yield increase (bu)		750		750		750

		Weighted yld increase (bu/ac)		15		15		15						Weighted yld increase (bu/ac)		15		11.25		11.25

		Price/bushel		4		4		4						Price/bushel		4		4		4

		Total revenue capture		$   6,000		$   6,000		$   6,000						Total revenue capture		$   4,500		$   4,500		$   4,500

		Weighted revenue capture/acre		$   60		$   60		$   60						Weighted revenue capture/acre		$   60		$   45		$   45

		Profit/acre		$   14		$   18		$   10						Profit/acre		$   14		$   3		$   (5)

		Total profit		$   1,350		$   1,800		$   1,000						Total profit		$   1,013		$   300		$   (500)

		Drone advantage (hire vs. ground)		$   (450)										Drone advantage (hire vs. ground)		$   713

		Drone cost - buy		$   22,500		$   22,500		$   22,500						Drone cost - buy		$   22,500		$   22,500		$   22,500

		Drone cost - hire												Drone cost - hire

		Payback period (# of sprays)		32.14

Craig: Craig:
Buying drone vs. hiring ground rig										Payback period (# of sprays)		14.29

Craig: Craig:
Buying drone vs. hiring ground rig

				Drone		Ground		Aerial								Drone		Ground		Aerial

		Total acres		100		100		100						Total acres		100		100		100

		% of acres requiring treatment		50%		50%		50%						% of acres requiring treatment		25%		25%		25%

		% of acres treated		50%		100%		100%						% of acres treated		25%		100%		100%

		Acres treated		50		100		100						Acres treated		25		100		100

		Cost/acre treated		$   11.50		$   7.00		$   15.00						Cost/acre treated		$   11.50		$   7.00		$   15.00

		Weighted application cost/acre		$   11.50		$   14.00		$   30.00						Weighted application cost/acre		$   11.50		$   14.00		$   30.00

		Total application cost		$   575		$   700		$   1,500						Total application cost		$   288		$   700		$   1,500

		Chemical cost/acre		$   35		$   35		$   35						Chemical cost/acre		$   35		$   35		$   35

		Total chemical cost		$   1,750		$   3,500		$   3,500						Total chemical cost		$   875		$   3,500		$   3,500

		Weighted chemical cost/acre		$   35		$   70		$   70						Weighted chemical cost/acre		$   18		$   70		$   70

		Total treatment cost		$   2,325		$   4,200		$   5,000						Total treatment cost		$   1,163		$   4,200		$   5,000

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00						Total treatment cost/acre		$   46.50		$   42.00		$   50.00

		Weighted treatment cost/acre		$   46.50		$   84.00		$   100.00						Weighted treatment cost/acre		$   46.50		$   168.00		$   200.00

		Yield increase per acre treated (bu/ac)		15		15		15						Yield increase per acre treated (bu/ac)		15		15		15

		Total yield increase (bu)		750		750		750						Total yield increase (bu)		750		750		750

		Weighted yld increase (bu/ac)		15		7.5		7.5						Weighted yld increase (bu/ac)		15		3.75		3.75

		Price/bushel		4		4		4						Price/bushel		4		4		4

		Total revenue capture		$   3,000		$   3,000		$   3,000						Total revenue capture		$   1,500		$   1,500		$   1,500

		Weighted revenue capture/acre		$   60		$   30		$   30						Weighted revenue capture/acre		$   60		$   15		$   15

		Profit/acre		$   14		$   (12)		$   (20)						Profit/acre		$   14		$   (27)		$   (35)

		Total profit		$   675		$   (1,200)		$   (2,000)						Total profit		$   338		$   (2,700)		$   (3,500)

		Drone advantage (hire vs. ground)		$   1,875										Drone advantage (hire vs. ground)		$   3,038

		Drone cost - buy		$   22,500		$   22,500		$   22,500						Drone cost - buy		$   22,500		$   22,500		$   22,500

		Payback period (# of sprays)		9.18

Craig: Craig:
Buying drone vs. hiring ground rig												

Craig: Craig:
Buying drone vs. hiring ground rig		

Craig: Craig:
Buying drone vs. hiring ground rig		

Craig: Craig:
Buying drone vs. hiring ground rig										Payback period (# of sprays)		6.77

Craig: Craig:
Buying drone vs. hiring ground rig

		

Craig: Craig:
Buying drone vs. hiring ground rig		

Craig: Craig:
Buying drone vs. hiring ground rig		

Craig: Craig:
Buying drone vs. hiring ground rig




Spot Treatment Benefit

																		Daily coverage		100		% of acres requiring treatment

		Application Method		Drone		Ground		Aerial														10%		20%		30%		40%		50%		60%		70%		80%		90%		100%

				Aerial		Aerial		Aerial

				Ground		Ground		Ground

				Drone		Drone		Drone

		Total acres		100		100		100												40		4		8		12		16		20		24		28		32		36		40

		% of acres requiring treatment		75%		75%		75%												50		5		10		15		20		25		30		35		40		45		50

		% of acres treated		75%		100%		100%												60		6		12		18		24		30		36		42		48		54		60

		Acres treated		75		100		100												70		7		14		21		28		35		42		49		56		63		70

		Cost/acre treated		$   11.50		$   7.00		$   15.00												80		8		16		24		32		40		48		56		64		72		80

		Weighted application cost/acre		$   11.50		$   9.33		$   20.00												90		9		18		27		36		45		54		63		72		81		90

		Total application cost		$   863		$   700		$   1,500												100		10		20		30		40		50		60		70		80		90		100

		Chemical cost/acre		$   35		$   35		$   35												110		11		22		33		44		55		66		77		88		99		110

		Total chemical cost		$   2,625		$   3,500		$   3,500												120		12		24		36		48		60		72		84		96		108		120

		Weighted chemical cost/acre		$   35		$   47		$   47												130		13		26		39		52		65		78		91		104		117		130

		Total treatment cost		$   3,488		$   4,200		$   5,000												140		14		28		42		56		70		84		98		112		126		140

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00												150		15		30		45		60		75		90		105		120		135		150

		Weighted treatment cost/acre		$   46.50		$   56.00		$   66.67												160		16		32		48		64		80		96		112		128		144		160

		Yield increase per acre treated (bu/ac)		15		15		15												170		17		34		51		68		85		102		119		136		153		170

		Total yield increase (bu)		1,125		1,125		1,125												180		18		36		54		72		90		108		126		144		162		180

		Weighted yld increase (bu/ac)		15		11.25		11.25												190		19		38		57		76		95		114		133		152		171		190

		Price/bushel		4		4		4												200		20		40		60		80		100		120		140		160		180		200

		Total revenue capture		$   4,500		$   4,500		$   4,500												210		21		42		63		84		105		126		147		168		189		210

		Weighted revenue capture/acre		$   60		$   45		$   45												220		22		44		66		88		110		132		154		176		198		220

		Profit/acre		$   14		$   3		$   (5)												230		23		46		69		92		115		138		161		184		207		230

		Total profit		$   1,013		$   300		$   (500)												240		24		48		72		96		120		144		168		192		216		240

		Drone advantage (hire vs. ground)		$   713																250		25		50		75		100		125		150		175		200		225		250

		Drone cost - buy		$   22,500		$   22,500		$   22,500												260		26		52		78		104		130		156		182		208		234		260

		Drone cost - hire																		270		27		54		81		108		135		162		189		216		243		270

		Payback period (# of sprays)		14.29

Craig: Craig:
Buying drone vs. hiring ground rig																280		28		56		84		112		140		168		196		224		252		280

																				290		29		58		87		116		145		174		203		232		261		290

																				300		30		60		90		120		150		180		210		240		270		300

																				310		31		62		93		124		155		186		217		248		279		310

																				320		32		64		96		128		160		192		224		256		288		320

																				330		33		66		99		132		165		198		231		264		297		330

																				340		34		68		102		136		170		204		238		272		306		340

																				350		35		70		105		140		175		210		245		280		315		350

																				360		36		72		108		144		180		216		252		288		324		360

																				370		37		74		111		148		185		222		259		296		333		370

																				380		38		76		114		152		190		228		266		304		342		380

																				390		39		78		117		156		195		234		273		312		351		390

																				400		40		80		120		160		200		240		280		320		360		400

																				410		41		82		123		164		205		246		287		328		369		410

																				420		42		84		126		168		210		252		294		336		378		420

																				430		43		86		129		172		215		258		301		344		387		430

																				440		44		88		132		176		220		264		308		352		396		440

																				450		45		90		135		180		225		270		315		360		405		450

																				460		46		92		138		184		230		276		322		368		414		460

																				470		47		94		141		188		235		282		329		376		423		470

																				480		48		96		144		192		240		288		336		384		432		480

																				490		49		98		147		196		245		294		343		392		441		490

																				500		50		100		150		200		250		300		350		400		450		500

																				510		51		102		153		204		255		306		357		408		459		510

																				520		52		104		156		208		260		312		364		416		468		520

																				530		53		106		159		212		265		318		371		424		477		530

																				540		54		108		162		216		270		324		378		432		486		540

																				550		55		110		165		220		275		330		385		440		495		550

																				560		56		112		168		224		280		336		392		448		504		560

																				570		57		114		171		228		285		342		399		456		513		570

																				580		58		116		174		232		290		348		406		464		522		580

																				590		59		118		177		236		295		354		413		472		531		590

																				600		60		120		180		240		300		360		420		480		540		600

																				610		61		122		183		244		305		366		427		488		549		610

																				620		62		124		186		248		310		372		434		496		558		620

																				630		63		126		189		252		315		378		441		504		567		630

																				640		64		128		192		256		320		384		448		512		576		640





Truncated

				Drone		Ground		Aerial								Drone		Ground		Aerial

				Aerial		Aerial		Aerial								Aerial		Aerial		Aerial

				Ground		Ground		Ground								Ground		Ground		Ground

				Drone		Drone		Drone								Drone		Drone		Drone

		Total acres		100		100		100						Total acres		100		100		100

		% of acres requiring treatment		100%		100%		100%						% of acres requiring treatment		75%		75%		75%

		% of acres treated		100%		100%		100%						% of acres treated		75%		100%		100%

		Acres treated		100		100		100						Acres treated		75		100		100

		Cost/acre treated		$   11.50		$   7.00		$   15.00						Cost/acre treated		$   11.50		$   7.00		$   15.00

		Weighted application cost/acre		$   11.50		$   14.00		$   30.00						Weighted application cost/acre		$   11.50		$   14.00		$   30.00

		Total application cost		$   1,150		$   700		$   1,500						Total application cost		$   863		$   700		$   1,500

		Chemical cost/acre		$   35		$   35		$   35						Chemical cost/acre		$   35		$   35		$   35

		Total chemical cost		$   3,500		$   3,500		$   3,500						Total chemical cost		$   2,625		$   3,500		$   3,500

		Weighted chemical cost/acre		$   70		$   70		$   70						Weighted chemical cost/acre		$   35		$   47		$   47

		Total treatment cost		$   4,650		$   4,200		$   5,000						Total treatment cost		$   3,488		$   4,200		$   5,000

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00						Total treatment cost/acre		$   46.50		$   42.00		$   50.00

		Weighted treatment cost/acre		$   46.50		$   42.00		$   50.00						Weighted treatment cost/acre		$   46.50		$   56.00		$   66.67

		Yield increase per acre treated (bu/ac)		15		15		15						Yield increase per acre treated (bu/ac)		15		15		15

		Total yield increase (bu)		750		750		750						Total yield increase (bu)		750		750		750

		Weighted yld increase (bu/ac)		15		15		15						Weighted yld increase (bu/ac)		15		11.25		11.25

		Price/bushel		4		4		4						Price/bushel		4		4		4

		Total revenue capture		$   6,000		$   6,000		$   6,000						Total revenue capture		$   4,500		$   4,500		$   4,500

		Weighted revenue capture/acre		$   60		$   60		$   60						Weighted revenue capture/acre		$   60		$   45		$   45

		Profit/acre		$   14		$   18		$   10						Profit/acre		$   14		$   3		$   (5)

		Total profit		$   1,350		$   1,800		$   1,000						Total profit		$   1,013		$   300		$   (500)

		Drone advantage (hire vs. ground)		$   (450)										Drone advantage (hire vs. ground)		$   713

		Drone cost - buy		$   22,500		$   22,500		$   22,500						Drone cost - buy		$   22,500		$   22,500		$   22,500

		Drone cost - hire												Drone cost - hire

		Payback period (# of sprays)		32.14

Craig: Craig:
Buying drone vs. hiring ground rig										Payback period (# of sprays)		14.29

Craig: Craig:
Buying drone vs. hiring ground rig







				Drone		Ground		Aerial								Drone		Ground		Aerial

				Aerial		Aerial		Aerial								Aerial		Aerial		Aerial

				Ground		Ground		Ground								Ground		Ground		Ground

				Drone		Drone		Drone								Drone		Drone		Drone

		Total acres		100		100		100						Total acres		100		100		100

		% of acres requiring treatment		50%		50%		50%						% of acres requiring treatment		25%		25%		25%

		% of acres treated		50%		100%		100%						% of acres treated		25%		100%		100%

		Acres treated		50		100		100						Acres treated		25		100		100

		Cost/acre treated		$   11.50		$   7.00		$   15.00						Cost/acre treated		$   11.50		$   7.00		$   15.00

		Weighted application cost/acre		$   11.50		$   14.00		$   30.00						Weighted application cost/acre		$   11.50		$   14.00		$   30.00

		Total application cost		$   575		$   700		$   1,500						Total application cost		$   288		$   700		$   1,500

		Chemical cost/acre		$   35		$   35		$   35						Chemical cost/acre		$   35		$   35		$   35

		Total chemical cost		$   1,750		$   3,500		$   3,500						Total chemical cost		$   875		$   3,500		$   3,500

		Weighted chemical cost/acre		$   35		$   70		$   70						Weighted chemical cost/acre		$   35		$   140		$   140

		Total treatment cost		$   2,325		$   4,200		$   5,000						Total treatment cost		$   1,163		$   4,200		$   5,000

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00						Total treatment cost/acre		$   46.50		$   42.00		$   50.00

		Weighted treatment cost/acre		$   46.50		$   84.00		$   100.00						Weighted treatment cost/acre		$   46.50		$   168.00		$   200.00

		Yield increase per acre treated (bu/ac)		15		15		15						Yield increase per acre treated (bu/ac)		15		15		15

		Total yield increase (bu)		750		750		750						Total yield increase (bu)		750		750		750

		Weighted yld increase (bu/ac)		15		7.5		7.5						Weighted yld increase (bu/ac)		15		3.75		3.75

		Price/bushel		4		4		4						Price/bushel		4		4		4

		Total revenue capture		$   3,000		$   3,000		$   3,000						Total revenue capture		$   1,500		$   1,500		$   1,500

		Weighted revenue capture/acre		$   60		$   30		$   30						Weighted revenue capture/acre		$   60		$   15		$   15

		Profit/acre		$   14		$   (12)		$   (20)						Profit/acre		$   14		$   (27)		$   (35)

		Total profit		$   675		$   (1,200)		$   (2,000)						Total profit		$   338		$   (2,700)		$   (3,500)

		Drone advantage (hire vs. ground)		$   1,875										Drone advantage (hire vs. ground)		$   3,038

		Drone cost - buy		$   22,500		$   22,500		$   22,500						Drone cost - buy		$   22,500		$   22,500		$   22,500

		Drone cost - hire												Drone cost - hire

		Payback period (# of sprays)		9.18

Craig: Craig:
Buying drone vs. hiring ground rig										Payback period (# of sprays)		6.77

Craig: Craig:
Buying drone vs. hiring ground rig







		Total acres		100

		Chemical cost/acre		35

		Yield increase per acre treated (bu/ac)		15

		Price/bushel		4





				Drone		Ground		Aerial								Drone		Ground		Aerial

		Total acres		100		100		100						Total acres		100		100		100

		% of acres requiring treatment		100%		100%		100%						% of acres requiring treatment		75%		75%		75%

		% of acres treated		100%		100%		100%						% of acres treated		75%		100%		100%

		Acres treated		100		100		100						Acres treated		75		100		100

		Cost/acre treated		$   11.50		$   7.00		$   15.00						Cost/acre treated		$   11.50		$   7.00		$   15.00

		Weighted application cost/acre		$   11.50		$   14.00		$   30.00						Weighted application cost/acre		$   11.50		$   14.00		$   30.00

		Total application cost		$   1,150		$   700		$   1,500						Total application cost		$   863		$   700		$   1,500

		Chemical cost/acre		$   35		$   35		$   35						Chemical cost/acre		$   35		$   35		$   35

		Total chemical cost		$   3,500		$   3,500		$   3,500						Total chemical cost		$   2,625		$   3,500		$   3,500

		Weighted chemical cost/acre		$   70		$   70		$   70						Weighted chemical cost/acre		$   53		$   70		$   70

		Total treatment cost		$   4,650		$   4,200		$   5,000						Total treatment cost		$   3,488		$   4,200		$   5,000

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00						Total treatment cost/acre		$   46.50		$   42.00		$   50.00

		Weighted treatment cost/acre		$   46.50		$   42.00		$   50.00						Weighted treatment cost/acre		$   46.50		$   56.00		$   66.67

		Yield increase per acre treated (bu/ac)		15		15		15						Yield increase per acre treated (bu/ac)		15		15		15

		Total yield increase (bu)		750		750		750						Total yield increase (bu)		750		750		750

		Weighted yld increase (bu/ac)		15		15		15						Weighted yld increase (bu/ac)		15		11.25		11.25

		Price/bushel		4		4		4						Price/bushel		4		4		4

		Total revenue capture		$   6,000		$   6,000		$   6,000						Total revenue capture		$   4,500		$   4,500		$   4,500

		Weighted revenue capture/acre		$   60		$   60		$   60						Weighted revenue capture/acre		$   60		$   45		$   45

		Profit/acre		$   14		$   18		$   10						Profit/acre		$   14		$   3		$   (5)

		Total profit		$   1,350		$   1,800		$   1,000						Total profit		$   1,013		$   300		$   (500)

		Drone advantage (hire vs. ground)		$   (450)										Drone advantage (hire vs. ground)		$   713

		Drone cost - buy		$   22,500		$   22,500		$   22,500						Drone cost - buy		$   22,500		$   22,500		$   22,500

		Drone cost - hire												Drone cost - hire

		Payback period (# of sprays)		32.14

Craig: Craig:
Buying drone vs. hiring ground rig										Payback period (# of sprays)		14.29

Craig: Craig:
Buying drone vs. hiring ground rig

				Drone		Ground		Aerial								Drone		Ground		Aerial

		Total acres		100		100		100						Total acres		100		100		100

		% of acres requiring treatment		50%		50%		50%						% of acres requiring treatment		25%		25%		25%

		% of acres treated		50%		100%		100%						% of acres treated		25%		100%		100%

		Acres treated		50		100		100						Acres treated		25		100		100

		Cost/acre treated		$   11.50		$   7.00		$   15.00						Cost/acre treated		$   11.50		$   7.00		$   15.00

		Weighted application cost/acre		$   11.50		$   14.00		$   30.00						Weighted application cost/acre		$   11.50		$   14.00		$   30.00

		Total application cost		$   575		$   700		$   1,500						Total application cost		$   288		$   700		$   1,500

		Chemical cost/acre		$   35		$   35		$   35						Chemical cost/acre		$   35		$   35		$   35

		Total chemical cost		$   1,750		$   3,500		$   3,500						Total chemical cost		$   875		$   3,500		$   3,500

		Weighted chemical cost/acre		$   35		$   70		$   70						Weighted chemical cost/acre		$   18		$   70		$   70

		Total treatment cost		$   2,325		$   4,200		$   5,000						Total treatment cost		$   1,163		$   4,200		$   5,000

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00						Total treatment cost/acre		$   46.50		$   42.00		$   50.00

		Weighted treatment cost/acre		$   46.50		$   84.00		$   100.00						Weighted treatment cost/acre		$   46.50		$   168.00		$   200.00

		Yield increase per acre treated (bu/ac)		15		15		15						Yield increase per acre treated (bu/ac)		15		15		15

		Total yield increase (bu)		750		750		750						Total yield increase (bu)		750		750		750

		Weighted yld increase (bu/ac)		15		7.5		7.5						Weighted yld increase (bu/ac)		15		3.75		3.75

		Price/bushel		4		4		4						Price/bushel		4		4		4

		Total revenue capture		$   3,000		$   3,000		$   3,000						Total revenue capture		$   1,500		$   1,500		$   1,500

		Weighted revenue capture/acre		$   60		$   30		$   30						Weighted revenue capture/acre		$   60		$   15		$   15

		Profit/acre		$   14		$   (12)		$   (20)						Profit/acre		$   14		$   (27)		$   (35)

		Total profit		$   675		$   (1,200)		$   (2,000)						Total profit		$   338		$   (2,700)		$   (3,500)

		Drone advantage (hire vs. ground)		$   1,875										Drone advantage (hire vs. ground)		$   3,038

		Drone cost - buy		$   22,500		$   22,500		$   22,500						Drone cost - buy		$   22,500		$   22,500		$   22,500

		Payback period (# of sprays)		9.18

Craig: Craig:
Buying drone vs. hiring ground rig												

Craig: Craig:
Buying drone vs. hiring ground rig		

Craig: Craig:
Buying drone vs. hiring ground rig		

Craig: Craig:
Buying drone vs. hiring ground rig										Payback period (# of sprays)		6.77

Craig: Craig:
Buying drone vs. hiring ground rig

		

Craig: Craig:
Buying drone vs. hiring ground rig		

Craig: Craig:
Buying drone vs. hiring ground rig		

Craig: Craig:
Buying drone vs. hiring ground rig




Spot Treatment Benefit

																		Daily coverage		100		% of acres requiring treatment

		Application Method		Drone		Ground		Aerial														10%		20%		30%		40%		50%		60%		70%		80%		90%		100%

				Aerial		Aerial		Aerial

				Ground		Ground		Ground

				Drone		Drone		Drone

		Total acres		100		100		100												40		4		8		12		16		20		24		28		32		36		40

		% of acres requiring treatment		75%		75%		75%												50		5		10		15		20		25		30		35		40		45		50

		% of acres treated		75%		100%		100%												60		6		12		18		24		30		36		42		48		54		60

		Acres treated		75		100		100												70		7		14		21		28		35		42		49		56		63		70

		Cost/acre treated		$   11.50		$   7.00		$   15.00												80		8		16		24		32		40		48		56		64		72		80

		Weighted application cost/acre		$   11.50		$   9.33		$   20.00												90		9		18		27		36		45		54		63		72		81		90

		Total application cost		$   863		$   700		$   1,500												100		10		20		30		40		50		60		70		80		90		100

		Chemical cost/acre		$   35		$   35		$   35												110		11		22		33		44		55		66		77		88		99		110

		Total chemical cost		$   2,625		$   3,500		$   3,500												120		12		24		36		48		60		72		84		96		108		120

		Weighted chemical cost/acre		$   35		$   47		$   47												130		13		26		39		52		65		78		91		104		117		130

		Total treatment cost		$   3,488		$   4,200		$   5,000												140		14		28		42		56		70		84		98		112		126		140

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00												150		15		30		45		60		75		90		105		120		135		150

		Weighted treatment cost/acre		$   46.50		$   56.00		$   66.67												160		16		32		48		64		80		96		112		128		144		160

		Yield increase per acre treated (bu/ac)		15		15		15												170		17		34		51		68		85		102		119		136		153		170

		Total yield increase (bu)		1,125		1,125		1,125												180		18		36		54		72		90		108		126		144		162		180

		Weighted yld increase (bu/ac)		15		11.25		11.25												190		19		38		57		76		95		114		133		152		171		190

		Price/bushel		4		4		4												200		20		40		60		80		100		120		140		160		180		200

		Total revenue capture		$   4,500		$   4,500		$   4,500												210		21		42		63		84		105		126		147		168		189		210

		Weighted revenue capture/acre		$   60		$   45		$   45												220		22		44		66		88		110		132		154		176		198		220

		Profit/acre		$   14		$   3		$   (5)												230		23		46		69		92		115		138		161		184		207		230

		Total profit		$   1,013		$   300		$   (500)												240		24		48		72		96		120		144		168		192		216		240

		Drone advantage (hire vs. ground)		$   713																250		25		50		75		100		125		150		175		200		225		250

		Drone cost - buy		$   22,500		$   22,500		$   22,500												260		26		52		78		104		130		156		182		208		234		260

		Drone cost - hire																		270		27		54		81		108		135		162		189		216		243		270

		Payback period (# of sprays)		14.29

Craig: Craig:
Buying drone vs. hiring ground rig																280		28		56		84		112		140		168		196		224		252		280

																				290		29		58		87		116		145		174		203		232		261		290

																				300		30		60		90		120		150		180		210		240		270		300

																				310		31		62		93		124		155		186		217		248		279		310

																				320		32		64		96		128		160		192		224		256		288		320

																				330		33		66		99		132		165		198		231		264		297		330

																				340		34		68		102		136		170		204		238		272		306		340

																				350		35		70		105		140		175		210		245		280		315		350

																				360		36		72		108		144		180		216		252		288		324		360

																				370		37		74		111		148		185		222		259		296		333		370

																				380		38		76		114		152		190		228		266		304		342		380

																				390		39		78		117		156		195		234		273		312		351		390

																				400		40		80		120		160		200		240		280		320		360		400

																				410		41		82		123		164		205		246		287		328		369		410

																				420		42		84		126		168		210		252		294		336		378		420

																				430		43		86		129		172		215		258		301		344		387		430

																				440		44		88		132		176		220		264		308		352		396		440

																				450		45		90		135		180		225		270		315		360		405		450

																				460		46		92		138		184		230		276		322		368		414		460

																				470		47		94		141		188		235		282		329		376		423		470

																				480		48		96		144		192		240		288		336		384		432		480

																				490		49		98		147		196		245		294		343		392		441		490

																				500		50		100		150		200		250		300		350		400		450		500

																				510		51		102		153		204		255		306		357		408		459		510

																				520		52		104		156		208		260		312		364		416		468		520

																				530		53		106		159		212		265		318		371		424		477		530

																				540		54		108		162		216		270		324		378		432		486		540

																				550		55		110		165		220		275		330		385		440		495		550

																				560		56		112		168		224		280		336		392		448		504		560

																				570		57		114		171		228		285		342		399		456		513		570

																				580		58		116		174		232		290		348		406		464		522		580

																				590		59		118		177		236		295		354		413		472		531		590

																				600		60		120		180		240		300		360		420		480		540		600

																				610		61		122		183		244		305		366		427		488		549		610

																				620		62		124		186		248		310		372		434		496		558		620

																				630		63		126		189		252		315		378		441		504		567		630

																				640		64		128		192		256		320		384		448		512		576		640





Truncated

				Drone		Ground		Aerial								Drone		Ground		Aerial

				Aerial		Aerial		Aerial								Aerial		Aerial		Aerial

				Ground		Ground		Ground								Ground		Ground		Ground

				Drone		Drone		Drone								Drone		Drone		Drone

		Total acres		100		100		100						Total acres		100		100		100

		% of acres requiring treatment		100%		100%		100%						% of acres requiring treatment		75%		75%		75%

		% of acres treated		100%		100%		100%						% of acres treated		75%		100%		100%

		Acres treated		100		100		100						Acres treated		75		100		100

		Cost/acre treated		$   11.50		$   7.00		$   15.00						Cost/acre treated		$   11.50		$   7.00		$   15.00

		Weighted application cost/acre		$   11.50		$   14.00		$   30.00						Weighted application cost/acre		$   11.50		$   14.00		$   30.00

		Total application cost		$   1,150		$   700		$   1,500						Total application cost		$   863		$   700		$   1,500

		Chemical cost/acre		$   35		$   35		$   35						Chemical cost/acre		$   35		$   35		$   35

		Total chemical cost		$   3,500		$   3,500		$   3,500						Total chemical cost		$   2,625		$   3,500		$   3,500

		Weighted chemical cost/acre		$   70		$   70		$   70						Weighted chemical cost/acre		$   35		$   47		$   47

		Total treatment cost		$   4,650		$   4,200		$   5,000						Total treatment cost		$   3,488		$   4,200		$   5,000

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00						Total treatment cost/acre		$   46.50		$   42.00		$   50.00

		Weighted treatment cost/acre		$   46.50		$   42.00		$   50.00						Weighted treatment cost/acre		$   46.50		$   56.00		$   66.67

		Yield increase per acre treated (bu/ac)		15		15		15						Yield increase per acre treated (bu/ac)		15		15		15

		Total yield increase (bu)		750		750		750						Total yield increase (bu)		750		750		750

		Weighted yld increase (bu/ac)		15		15		15						Weighted yld increase (bu/ac)		15		11.25		11.25

		Price/bushel		4		4		4						Price/bushel		4		4		4

		Total revenue capture		$   6,000		$   6,000		$   6,000						Total revenue capture		$   4,500		$   4,500		$   4,500

		Weighted revenue capture/acre		$   60		$   60		$   60						Weighted revenue capture/acre		$   60		$   45		$   45

		Profit/acre		$   14		$   18		$   10						Profit/acre		$   14		$   3		$   (5)

		Total profit		$   1,350		$   1,800		$   1,000						Total profit		$   1,013		$   300		$   (500)

		Drone advantage (hire vs. ground)		$   (450)										Drone advantage (hire vs. ground)		$   713

		Drone cost - buy		$   22,500		$   22,500		$   22,500						Drone cost - buy		$   22,500		$   22,500		$   22,500

		Drone cost - hire												Drone cost - hire

		Payback period (# of sprays)		32.14

Craig: Craig:
Buying drone vs. hiring ground rig										Payback period (# of sprays)		14.29

Craig: Craig:
Buying drone vs. hiring ground rig







				Drone		Ground		Aerial								Drone		Ground		Aerial

				Aerial		Aerial		Aerial								Aerial		Aerial		Aerial

				Ground		Ground		Ground								Ground		Ground		Ground

				Drone		Drone		Drone								Drone		Drone		Drone

		Total acres		100		100		100						Total acres		100		100		100

		% of acres requiring treatment		50%		50%		50%						% of acres requiring treatment		25%		25%		25%

		% of acres treated		50%		100%		100%						% of acres treated		25%		100%		100%

		Acres treated		50		100		100						Acres treated		25		100		100

		Cost/acre treated		$   11.50		$   7.00		$   15.00						Cost/acre treated		$   11.50		$   7.00		$   15.00

		Weighted application cost/acre		$   11.50		$   14.00		$   30.00						Weighted application cost/acre		$   11.50		$   14.00		$   30.00

		Total application cost		$   575		$   700		$   1,500						Total application cost		$   288		$   700		$   1,500

		Chemical cost/acre		$   35		$   35		$   35						Chemical cost/acre		$   35		$   35		$   35

		Total chemical cost		$   1,750		$   3,500		$   3,500						Total chemical cost		$   875		$   3,500		$   3,500

		Weighted chemical cost/acre		$   35		$   70		$   70						Weighted chemical cost/acre		$   35		$   140		$   140

		Total treatment cost		$   2,325		$   4,200		$   5,000						Total treatment cost		$   1,163		$   4,200		$   5,000

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00						Total treatment cost/acre		$   46.50		$   42.00		$   50.00

		Weighted treatment cost/acre		$   46.50		$   84.00		$   100.00						Weighted treatment cost/acre		$   46.50		$   168.00		$   200.00

		Yield increase per acre treated (bu/ac)		15		15		15						Yield increase per acre treated (bu/ac)		15		15		15

		Total yield increase (bu)		750		750		750						Total yield increase (bu)		750		750		750

		Weighted yld increase (bu/ac)		15		7.5		7.5						Weighted yld increase (bu/ac)		15		3.75		3.75

		Price/bushel		4		4		4						Price/bushel		4		4		4

		Total revenue capture		$   3,000		$   3,000		$   3,000						Total revenue capture		$   1,500		$   1,500		$   1,500

		Weighted revenue capture/acre		$   60		$   30		$   30						Weighted revenue capture/acre		$   60		$   15		$   15

		Profit/acre		$   14		$   (12)		$   (20)						Profit/acre		$   14		$   (27)		$   (35)

		Total profit		$   675		$   (1,200)		$   (2,000)						Total profit		$   338		$   (2,700)		$   (3,500)

		Drone advantage (hire vs. ground)		$   1,875										Drone advantage (hire vs. ground)		$   3,038

		Drone cost - buy		$   22,500		$   22,500		$   22,500						Drone cost - buy		$   22,500		$   22,500		$   22,500

		Drone cost - hire												Drone cost - hire

		Payback period (# of sprays)		9.18

Craig: Craig:
Buying drone vs. hiring ground rig										Payback period (# of sprays)		6.77

Craig: Craig:
Buying drone vs. hiring ground rig







		Total acres		100

		Chemical cost/acre		35

		Yield increase per acre treated (bu/ac)		15

		Price/bushel		4





				Drone		Ground		Aerial								Drone		Ground		Aerial

		Total acres		100		100		100						Total acres		100		100		100

		% of acres requiring treatment		100%		100%		100%						% of acres requiring treatment		75%		75%		75%

		% of acres treated		100%		100%		100%						% of acres treated		75%		100%		100%

		Acres treated		100		100		100						Acres treated		75		100		100

		Cost/acre treated		$   11.50		$   7.00		$   15.00						Cost/acre treated		$   11.50		$   7.00		$   15.00

		Weighted application cost/acre		$   11.50		$   14.00		$   30.00						Weighted application cost/acre		$   11.50		$   14.00		$   30.00

		Total application cost		$   1,150		$   700		$   1,500						Total application cost		$   863		$   700		$   1,500

		Chemical cost/acre		$   35		$   35		$   35						Chemical cost/acre		$   35		$   35		$   35

		Total chemical cost		$   3,500		$   3,500		$   3,500						Total chemical cost		$   2,625		$   3,500		$   3,500

		Weighted chemical cost/acre		$   70		$   70		$   70						Weighted chemical cost/acre		$   53		$   70		$   70

		Total treatment cost		$   4,650		$   4,200		$   5,000						Total treatment cost		$   3,488		$   4,200		$   5,000

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00						Total treatment cost/acre		$   46.50		$   42.00		$   50.00

		Weighted treatment cost/acre		$   46.50		$   42.00		$   50.00						Weighted treatment cost/acre		$   46.50		$   56.00		$   66.67

		Yield increase per acre treated (bu/ac)		15		15		15						Yield increase per acre treated (bu/ac)		15		15		15

		Total yield increase (bu)		750		750		750						Total yield increase (bu)		750		750		750

		Weighted yld increase (bu/ac)		15		15		15						Weighted yld increase (bu/ac)		15		11.25		11.25

		Price/bushel		4		4		4						Price/bushel		4		4		4

		Total revenue capture		$   6,000		$   6,000		$   6,000						Total revenue capture		$   4,500		$   4,500		$   4,500

		Weighted revenue capture/acre		$   60		$   60		$   60						Weighted revenue capture/acre		$   60		$   45		$   45

		Profit/acre		$   14		$   18		$   10						Profit/acre		$   14		$   3		$   (5)

		Total profit		$   1,350		$   1,800		$   1,000						Total profit		$   1,013		$   300		$   (500)

		Drone advantage (hire vs. ground)		$   (450)										Drone advantage (hire vs. ground)		$   713

		Drone cost - buy		$   22,500		$   22,500		$   22,500						Drone cost - buy		$   22,500		$   22,500		$   22,500

		Drone cost - hire												Drone cost - hire

		Payback period (# of sprays)		32.14

Craig: Craig:
Buying drone vs. hiring ground rig										Payback period (# of sprays)		14.29

Craig: Craig:
Buying drone vs. hiring ground rig

				Drone		Ground		Aerial								Drone		Ground		Aerial

		Total acres		100		100		100						Total acres		100		100		100

		% of acres requiring treatment		50%		50%		50%						% of acres requiring treatment		25%		25%		25%

		% of acres treated		50%		100%		100%						% of acres treated		25%		100%		100%

		Acres treated		50		100		100						Acres treated		25		100		100

		Cost/acre treated		$   11.50		$   7.00		$   15.00						Cost/acre treated		$   11.50		$   7.00		$   15.00

		Weighted application cost/acre		$   11.50		$   14.00		$   30.00						Weighted application cost/acre		$   11.50		$   14.00		$   30.00

		Total application cost		$   575		$   700		$   1,500						Total application cost		$   288		$   700		$   1,500

		Chemical cost/acre		$   35		$   35		$   35						Chemical cost/acre		$   35		$   35		$   35

		Total chemical cost		$   1,750		$   3,500		$   3,500						Total chemical cost		$   875		$   3,500		$   3,500

		Weighted chemical cost/acre		$   35		$   70		$   70						Weighted chemical cost/acre		$   18		$   70		$   70

		Total treatment cost		$   2,325		$   4,200		$   5,000						Total treatment cost		$   1,163		$   4,200		$   5,000

		Total treatment cost/acre		$   46.50		$   42.00		$   50.00						Total treatment cost/acre		$   46.50		$   42.00		$   50.00

		Weighted treatment cost/acre		$   46.50		$   84.00		$   100.00						Weighted treatment cost/acre		$   46.50		$   168.00		$   200.00

		Yield increase per acre treated (bu/ac)		15		15		15						Yield increase per acre treated (bu/ac)		15		15		15

		Total yield increase (bu)		750		750		750						Total yield increase (bu)		750		750		750

		Weighted yld increase (bu/ac)		15		7.5		7.5						Weighted yld increase (bu/ac)		15		3.75		3.75

		Price/bushel		4		4		4						Price/bushel		4		4		4

		Total revenue capture		$   3,000		$   3,000		$   3,000						Total revenue capture		$   1,500		$   1,500		$   1,500

		Weighted revenue capture/acre		$   60		$   30		$   30						Weighted revenue capture/acre		$   60		$   15		$   15

		Profit/acre		$   14		$   (12)		$   (20)						Profit/acre		$   14		$   (27)		$   (35)

		Total profit		$   675		$   (1,200)		$   (2,000)						Total profit		$   338		$   (2,700)		$   (3,500)

		Drone advantage (hire vs. ground)		$   1,875										Drone advantage (hire vs. ground)		$   3,038

		Drone cost - buy		$   22,500		$   22,500		$   22,500						Drone cost - buy		$   22,500		$   22,500		$   22,500

		Payback period (# of sprays)		9.18

Craig: Craig:
Buying drone vs. hiring ground rig												

Craig: Craig:
Buying drone vs. hiring ground rig		

Craig: Craig:
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Craig: Craig:
Buying drone vs. hiring ground rig										Payback period (# of sprays)		6.77
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Buying drone vs. hiring ground rig
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Multiple Pass Scenario

% ac requiring treatment 25% 10% 5% % m [
% ac treated 25% 10% 5% S ¢
Total chemical cost $§875 | $350 | $175 $3500
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Rantizo Spray Economics

-

Cost per Acre vs. Acres Applied 2020 Milestones
 Mix & Fill Station
$12.0Q¥ 25,000,000 swa rm i ng
Q [ )
$10.00 # 20,000,000 .
c6.00 / i} 2021 Milestones
o m 15,000,000 = .
§ oo E * Trailer
"\> 10,000,000 g
2400 ) 2022 Milestones
$2.00 5,000,000 .
* Electrostatics
> 2019 2020 2021 2022 2023 2024 o ca r tri dges
*$150/hour rate —0-—$ / acre =@=Acres Applied
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Revenue Opportunities

 Equipment sales

* Franchise/Distributorship

* Application service sales

* Partnership service royalties
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8%

Increase to serviceable area
with same labor force
when increasing to

from




Lafayette, IN Weather Data - June 2018

Traditional Methods - 47 Hours to Spray 106 Legal Hours Ignoring Rainfall

June 2018 June 2018

Wednesday Thursday Sunday Monday Tuesday Wednesday Thursday Friday Saturday

g : . GREEN = B or more hours with no temperature inversion and favorable wind speeds duning daylight hours
‘?EEESW i?;;ﬁ;rgifg‘:?:p:;fﬂx;? day YELLOW = Less than # hours with no temperature inversion and favorable wind speeds during daylight hours

RED = Could not spray duc to off-label weather conditions, rainfall event, or fields too wet. RED = Could not spray duc to temperature inversion or off-label wind speeds

Purdue date retrieved 3/25/19 from Purdue University’s Extension website at: https://extension.entm.purdue.edu/newsletters/pestandcrop/article/update-on-wind-speeds-and-the-new-dicamba-labels/



Rantizo Platform

spray ([ Mix & Fil Sl ISR

Software W o

Upgrade Kit Station Suite

___________________________________________________________________________________________________________________________
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Platform Feature: Drone

DJI Agras MG-1P

Market leader in drone development

)

r'

Built for agricultural spraying

AT 4
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Platform Feature: Upgrade Kit
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Platform Feature: Mix & Fill System

 Automates the refill process

 Reduces refill time and operator fatigue
* Improves productivity to 23 acres/hour

* The agility of the drone is extended to all

aspects of chemical handling
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Software Suite

Platfoure:

mev

 Desktop and mobile friendly interfaces

e 3gal/ac

Qo » Job scheduling and inventory tracking

o ;pray::rstem . ] . . .
= . Back office and in-field status monitoring

+ Advanced Settings

* Job list and truck loading checklist

Productivity

14.2

 Automated equipment configuration

Drone

15.7 ...  Invoicing and reporting

Flights per Battery

YRANTIZO
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Platform Feature: Traller
\

TRANTIZO"| R0 e Contains everything needed to spray
- * Generator

D . e Water Tank
C ) e Mix & Fill

 Workspace

 Custom applicators desire a full package

¥ RANTIZO’

EEEEEEE SOLUTIONS

 Observation deck enables more flights

B 4 A
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Platform Development: Cartridges

« Safer chemical handling
* Auto-docking and
reloading
 Streamlined logistics
 Enhanced security

* Recurring revenues

EEEEEEEEEEEEEEEE



Platform Benefit: Data

» EXxisting data companies simply
gather and identify information

* The Rantizo platform utilizes an
intelligence vault of data to identify
pests, diagnose treatments,
accurately apply solutions and verify
success

* This intelligence vault is valuable for
farmers, ag retailers, and industry
partners

YRANTIZO
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Rantizo Territories




US008622324B2

(10) Patent No.: US 8,622,324 B2

a2 United States Patent (10) Patent No.:
Kelly (45) Date of Patent:

a2 United States Patent

US 8,622,324 B2
Jan. 7, 2014

(32) VOC-LESS ELECTROSTATIC FLUIDY (56)
IMSPENSING APPARATUS

References Clted
LS, PATENT DOCUMENTS

Barriers to Entry

Intellectual Property

* License & Distributorship rights for issued patent

\ en
@2

(65)

sy
Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.8.C. 154(b) by O days.

Appl. No.: 13/650,962
Filed: Oct. 12, 2012

Prior Publication Data
US 2013/0092765 A1 Apr. 18, 2013
Related US. Application Data

FOREIGN FATENT DOCUMENTS

EP 0501725 AL 91992
EP 0554000 AL 81993
WO 2005075002 Al 82005

OTHER PUBLICATIONS

International Search Report and Written Opinion, PCTAUS2012
060148, mailed Jan. 2%, 2013, 9 pp.

* cited by examiner

Primary Examiner — Ryan Reis

. . (74) Aitorney, Agent, or Firmt— Chipperson Law Group,
(60) Provisional application No. 61/547354. filed on Oct. P Rita C. Chipperson

14,2011

(31) Int.CL &N ABSTRACT
BOID 1700 (2006.01) Systems and methods for rapidly atomizing and dispensing
BOSE 5400 (2006.01) electrostatically atomized insecticides and similar low elec-
F230 1132 (2006.01) trical conduct ive materials without the use of VOCs
GO3G 1502 (2006.01) The active materials are dispensed via insertion of a dispos-

BUSB 5053 (2006.01) able carfridge in a dispensing apparatus. The dispensing
(521 US.CL apparatus is hand actuated and the exhausted cartridge is

USPC ... 239/708, 230/328; 239/690; 239/690.1:  minimized to the size of a wad of chewing gum and it is
361/225; 361/228 doubly sealed to prevent any residual active material from
o (58)  Field of Classification Search leaking into the environment. Spray flow and configuration
- USPC e 239/320, 328, 375, 690, 690.1, 708: may be user selectable.
361/225, 228
See application file for complete search history.

18 Claims, 10 Drawing Sheets

* Trademark for Rantizo®
 Trademark for Fly & Apply®

* Provisional patent for cartridge reloading system

* Patent for reconfigurable boom
* Patent for software integration

Licensing
 Part 137 Certification (multiple states)

2 Employees with Part 107 Certification &
Commercial Pesticide Licenses
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Rantizo Team

Michael Gerald Randy David Emily Beau
Ott Schmitz Beranek Cooper Pieper Carlson Brown
CEO Director of Director of Director of Marketing Product
Technology Operations Sales Lead Manager
MONSANTO @ JOHN DEERE = :
: e A Microsoft
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Michael Ott | CEO

ott@rantizo.com|(319) 621-8580




Rantizo In The News

Forbes & O 60 Minutes @ .
@Forbes (rotew ) v J acoMinutes 5 Winner:

Rantizo Is revolutionizing spraying - a Can billionaire Steve Case change where
$36 billion market #ForbesAgTech venture capital funds invest in the U.S.? Join
Case and his team as they scour Middle
America looking for revolutionary ideas
overlooked by Silicon Valley

Voted:

o° SEMIp,,V =" =
2 2019 S i
The Tech Tribune

77 B )
AL NEW PRODUCT ) ) FARM BUREAU" Best Tech Startups

! AWARDS S5, [AG)INNOVATION CHALLENGE |t ™}

\,.gus To,o
?019 Lﬁ\

N ACPROIZSSH)H"
(23 & S eanrrs onoict
OF THE Y =

Featured In:

. COMMERCIAL
10:31 AM - 26 Sep 2018 from Indiana, USA — 6:56 P!\/I =17 M 2019 UA\/ N E \/\/ S g PHECISIUNAg Pl‘oauce
wreaves sili: P OPDPOPC @ wrevees oLi: Q@ PODSOD ¥ wA=Rural Badio Network FarmFutures AGPRO

O: num ea o Om we Om O FUTURE FARMING Spudman & Successful Farming







Successful

YRANTIZO
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Location:

41.699952, -92.012435
Crop:

Soybeans

Identified Pest:
waterhemp

Prescribed Treatment:
Liberty

Application Rate:
o ! 1} - 38 oz/ac
; Bl G — Y Wind:
4 ey 5 mph NE
Temperature:
83° F




Not Successful

YRANTIZO
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Location:

41.720188, -92.047765
Crop:

Soybeans

Identified Pest:
waterhemp

Prescribed Treatment:
Dicamba

Application Rate:

CLICK TO REAPPLY S . : 8 oz/ac

' Wind:

3 mph sw
Temperature:
88° F

O _ YRANT




Prediction & Prescription

3
by Lyon Osceola Dickinon Emmet ‘Winnebage Warth
H ° Mitchell Howard
Winneshisk Allamakee
Kossuth
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\
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{ L
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Pesticide Applied

- Roundup
- Dicamba

- Liberty

Waterhemp Treatment by Pesticide

Sample Analysis

Prediction & Prescription

) - S
T Weemar
Kossu
? Siowe | OBien | cay | paeAte | | Hamcock
Humbold
< Plymouth rokee Pacahontas.
LQ —‘ W —‘ - —‘
Wesdbury Sac Calhoun Hamil
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%Aumm L Shel anl; Gutheia \; Dal
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a{ Mills Montg: arke | lweas | Monroe Waps e
<‘""°’" Taylor ing, catur Wayne ‘ - Davis | VanBuren
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High Value Use Cases

Specialty crops
Greenhouses
Organics

Test plots

Pollen application
Beneficial insects

Spot Spraying
Rescue Situations




The Competition

Multi-

Comban Equipment Per Acre FAA state Integrated
pany Cost Cost Approved licensing imagery
¥ RANTIZO $$ $ v v v High
Leading Edge $$$ $$ v v v High
S KIwI $$% $$ x v x Low
$$ $$ v x x Medium
-@- hylio $$ $$ X x v Medium
L0 Soeien $ N/A x x x High
@ $$$ $$$ v x x Medium
YAMAHA




Advisory Board

Dr. Ken Park

Steve Meyerholz

Donovan Taves

Matt Beckwith

Dr. Arnold Kelly

Hardware

Co-Founder Electrospray Spray Adherence Agronomy

McKinsey&Company A% PRINCETON =5 TAVES o w:;a
UNIVERSITY E5] BAYOU PLANTING University

mcllhq@@?

i BB Massachusetts
ExonMobil ONRCS I s J( Y—

UNIVERSITY Technology ASSOCIATION OF IOWA




Rantizo Spray Economics

Drones to Cover

Single Drone A/hr A/day $/A $/hr 1MM Acres
Agras 6 47 $25.37 $150 264

w/ Pump Upgrade 10 82 $14.65 $150 153

w/ Pump & Boom Upgrade 13 106 $11.31 $150 118

T16 14 115 $10.39 $150 108

w/ modifications 18 147 $8.15 $150 85

Rantizo ESS 55 22 174 $6.89 $150 72

Rantizo ESS 75 28 222 $5.39 $150 56

Ground Application 75 600 $7.00

Aerial Application 100 1,200 $15.00

$/hr@ | Swarmsto Cover
Swarm A/hr A/day $/A $4/A 1MM Acres
Agras 30 236 $11.84 $350 53
w/ modifications 66 531 $6.78 $450 24
T16 w/modifications 92 736 $4.89 $450 17
Rantizo ESS 55 109 871 $4.13 $450 14
Rantizo ESS 75 139 1,112 $3.24 $555 11

$ / Acre

*$150/hour rate

$12.00
$10.00

$8.00 m
$6.00

$4.00
$2.00
$-

P

2019 2020 2021 2022 2023 2024

$ / acre —@=Acres Applied

* 5drones/swarm

« $150/hour

* $4/acre minimum when using swarms
* 8 hours/day

* 80 spray days/year

>55Ib unit and swarming capability - 2020
Accelerated electrostatic adoption - 2021
~100lb unit - 2022

~150I1b unit and alternative fuel source - 2023

Cost per Acre vs. Acres Applied

25,000,000
20,000,000
15,000,000
10,000,000

5,000,000

Acres / Day

1200
1000
800
600
400

200 .’“_*_/‘/o
o

ras W Pupy, :'/ Py, ; 6 " mgy,, o : Nty Gsk Nty
Per, do e,,% atjg, S 55
=@==_SIngle Drone Swarms

Acres Applied



Rantizo Differentiation

Application Equipment _— Cro =l MBSl Overspray/ Agrichemical
Spray Method coz’? er acre q Cgst Condition A nosricic Spraying Compaction/ Drir:‘t y Autonomy %Ex osure
P Independent € Capability | Crop Damage P
¥RANTIZO ~$11 $$ v v v v Low v Low
'y ~$7 $$$$ x x x x Medium v Medium
r ~$15 $$$$ v x x x High x Medium
A ~$50 $ x x v v Low x High
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The percent of growers that stated input
costs were their biggest challenge

9%

Savings per acre on input costs through use of
precision ag (USDA)




More than $500k
5%

Farm Revenue

Less than $500k
95%

"We don’t want to own the machinery, we don't like
owning machinery because it has to sit all year, not
enough use, don’'t want too much extra seasonal labor."

"I don’t want to keep equipment and cost that goes into

maintenance...I'm not an agronomist so he will provide

expertise, tell me what to do and save me money in the
long run.”

"Hard to get into fields because they're so wet here."




Segment
Opportunity

o 286 million acres of commercially treated cropland

-

e §7-$11 /per acre per spray depending on application method

» $2.6B - $10.4B opportunity in commercial custom application




	Innovative Ways to establish cover crops
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Cover Crops
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	ESD Overview
	Slide Number 75
	Slide Number 76
	ESD Overview
	Slide Number 78
	Slide Number 79
	Slide Number 80

