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Soon there will be 
9 Billion people in the 
world, yet fewer and 
fewer are working 
agriculture.

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





Stuck In The Mud






Fly & Apply






The Rantizo Concept
Identify. Diagnose. Apply. Verify.



How Rantizo Works
• Soybean field in southern Iowa

• Field imagery identifies problem areas

1. Identify



How Rantizo Works
• Yellow streaking on leaves

• Nutrient deficiency 

• Micronutrient application needed

2. Diagnose



How Rantizo Works
• (6) 50’ x 200’ treatment strips

• (2) reps per treatment strip

• (3) treatment variants

Treatment Plan:

#1 Water/NIS/Folia IQ Cu  
2gal/ac

#2 Water/NIS/Folia IQ Cu 
3gal/ac

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

#4 Water/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

3. Apply






How Rantizo Works
4. Verify
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Dry Application Opportunities

• Cover crop seeds

• Pollen

• Granular fertilizers

• Beneficial insects

Targeted treatments



Drone-Based Cover Crop Seeding



Why Drones for Cover Crops?
“Accuracy”

“Timing in between rains”

“Plots…seems like a no brainer”

“I was amazed how fast it can fill in small 
patches. It Turns around much faster than a 
tractor, airplane, or helicopter with no crop 
damage.”

“An average farmer can buy, maintain and, fix 
themselves, unlike an air tractor.”

• Increased field access

• Reduced crop damage

• Eliminated soil compaction

Benefits

• Prevent plant patches

• Row crop interseed/overseed

• No till practices

• Nutrient retention

• Organic ecosystem facilitation

Use Cases



Cover Crop Seed Application
Rantizo Applications

• Location: Northern, IA

• Cover crop seed: 

o Annual rye

o Crimson clover

o Radish

o Brassica mix

• Use case: Muddy patches in 

fields






Cover Crop Seed Application






Cover Crop Seed Application
Rantizo Applications

• Location: Ainsworth, IA

• Cover crop seed: 

o 8-way mix: cowpea, harry 

vetch, clover, radish, etc.

• Use case: Interseeding






Cover Crop Seed Application
Rantizo Applications

• Location: West Union, IA

• Cover crop seed: 

o Crimson clover 5.5 lb./ac

o Harry vetch 15-10 lb./ac

• Productivity: 30 ac/hr



Cover Crop Seed Application



Cover Crop Seed Application
Rantizo Applications

• Location: Prairie Du Chien, WI

• Cover crop seed: 

o Buckwheat






Cover Crop Seed Application

• Location: Hayesville, IA

• Cover crop seed: Cereal rye

• Use case: Standing corn

• Field size: 35-40 acres

• Application rate: 25 lb/acre

Rantizo Applications






Productivity Calculations
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Agricultural Spraying Market

• Decreased effectiveness

• Increased spray frequency

Agrichemicals

Custom Applicators
• Treat 70% of U.S. cropland

• Heightened operational challenges
- Labor shortages

- Capital expenditures

- Employee safety

Global annual chemical application market



Path to Unmanned Spraying
Fully Autonom

ous

14 ac/hr 23 ac/hr 60 ac/hr 100 ac/hr



Path to Unmanned Spraying

 Autonomous flight
 Collision avoidance
 Terrain follow
 Manual reloading

• Autonomous reloading
• Integrated imagery

• Autonomous refueling
• Swarming

• Electrostatics
• Cartridges

Fully Autonom
ous



Spot Spraying Benefits
• Total acres = 100

• Chemical cost per acre = $35

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

• Price per bushel = $4

Assumptions

Drone Ground Aerial
% of acres requiring treatment 25% 25% 25%
% of acres treated 25% 100% 100%
Total chemical cost 875$            3,500$         3,500$         
Profit/acre 14$              (27)$             (35)$             
Total profit 338$            (2,700)$        (3,500)$        
Drone advantage (hire vs. ground) 3,038$         

Drone Ground Aerial
% of acres requiring treatment 50% 50% 50%
% of acres treated 50% 100% 100%
Total chemical cost 1,750$         3,500$         3,500$         
Profit/acre 14$              (12)$             (20)$             
Total profit 675$            (1,200)$        (2,000)$        
Drone advantage (hire vs. ground) 1,875$         

Drone Ground Aerial
% of acres requiring treatment 75% 75% 75%
% of acres treated 75% 100% 100%
Total chemical cost 2,625$         3,500$         3,500$         
Profit/acre 14$              3$                 (5)$               
Total profit 1,013$         300$            (500)$           
Drone advantage (hire vs. ground) 713$            

Drone Ground Aerial
% of acres requiring treatment 100% 100% 100%
% of acres treated 100% 100% 100%
Total chemical cost 3,500$         3,500$         3,500$         
Profit/acre 14$              18$              10$              
Total profit 1,350$         1,800$         1,000$         
Drone advantage (hire vs. ground) (450)$           


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:
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





Multiple Pass Scenario

% ac requiring treatment

% ac treated

Total chemical cost

1st

Pass

25%

25%

$875

2nd

Pass

10%

10%

$350

3rd

Pass

5%

5%

$175

Spot 
Spraying 

Cost

$1400

Full 
Coverage 

Cost

$3500



Rantizo Spray Economics
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• Mix & Fill Station

• Swarming

2020 Milestones

• Trailer
2021 Milestones

• Electrostatics

• Cartridges

2022 Milestones



Revenue Opportunities

• Equipment sales

• Franchise/Distributorship

• Application service sales

• Partnership service royalties

Drone, Sprayer and Software Sales

Application Service and Training

Agrichemical Cartridges

Data Aggregation





Lafayette, IN Weather Data – June 2018
Traditional Methods – 47 Hours to Spray 106 Legal Hours Ignoring Rainfall

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/



Drone Spray 
Upgrade Kit

Mix & Fill 
Station

Fly & Apply 
Software 

Suite
Trailer Training Support Insurance 

& Billing

Rantizo Platform

Products Services



Platform Feature: Drone

• DJI Agras MG-1P

• Market leader in drone development

• Built for agricultural spraying



Platform Feature: Upgrade Kit






• 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

Platform Feature: Mix & Fill System



Platform Feature: Software Suite
• Desktop and mobile friendly interfaces

• Job scheduling and inventory tracking

• Back office and in-field status monitoring

• Job list and truck loading checklist

• Automated equipment configuration

• Invoicing and reporting



Platform Feature: Trailer
• Custom applicators desire a full package 

• Contains everything needed to spray
• Generator
• Water Tank
• Mix & Fill
• Workspace

• Observation deck enables more flights 



Platform Development: Electrostatics



• Safer chemical handling

• Auto-docking and 

reloading

• Streamlined logistics

• Enhanced security

• Recurring revenues

Platform Development: Cartridges



• Existing 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

Platform Benefit: Data
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Rantizo Territories



Barriers to Entry

Granted
• License & Distributorship rights for issued patent
• Trademark for Rantizo®
• Trademark for Fly & Apply®

Filed
• Provisional patent for cartridge reloading system

Licensing
• Part 137 Certification (multiple states)
• 2 Employees with Part 107 Certification & 

Commercial Pesticide Licenses

Intellectual Property

Planned
• Patent for reconfigurable boom
• Patent for software integration



Partners



Michael 
Ott

CEO

David 
Pieper

Director of 
Sales

Mike 
Schmitz

Director of 
Technology

Emily 
Carlson

Marketing
Lead

Gerald 
Beranek

CPO

Beau
Brown

Product 
Manager

Caleb
Howard

Chief 
Pilot

Randy 
Cooper

Director of 
Operations





Winner:
• 2018 AgLaunch Pitch Competition
• 2019 Ag Innovation Competition
• 2019 Pappajohn Iowa Venture Competition
• 2019 Best Tech Startup

Voted:

Featured In:

Rantizo In The News






Successful

Location:

Crop:

Identified Pest:

Prescribed Treatment:

Application Rate:

Wind:

Temperature:

41.699952, -92.012435

Soybeans

Waterhemp

Liberty

38 oz/ac

5 mph NE

83º F

Success

AS APPLIED MAP

VERIFICATION



Not Successful

Location:

Crop:

Identified Pest:

Prescribed Treatment:

Application Rate:

Wind:

Temperature:

41.720188, -92.047765

Soybeans

Waterhemp

Dicamba

8 oz/ac

3 mph SW

88º F

Check

- Diagnosis

- Chemical Application

- Resistance

CLICK TO REAPPLY

VERIFICATION



Prediction & Prescription
Sample Analysis

Waterhemp Treatment by Pesticide

Pesticide Applied

Roundup

Dicamba

Liberty



Sample Analysis
Waterhemp Treatment by Pesticide

Pesticide Applied

Roundup

Dicamba

Liberty

Prediction & Prescription



Near Term Market Opportunities
High Value Use Cases

• Specialty crops
• Greenhouses
• Organics
• Test plots
• Pollen application
• Beneficial insects

Spot Spraying 
Rescue Situations
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Company Equipment 
Cost

Per Acre 
Cost

Under 55 
lbs. 

FAA 
Approved

Multi-
state 

licensing

Integrated 
imagery

Ease of 
use

$$ $     High

$$$ $$     High

$$$ $$     Low

$$ $$     Medium

$$ $$     Medium

$ N/A     High

$$$ $$$     Medium

The Competition



Dr. Arnold Kelly

Electrospray

Donovan Taves

Hardware

Dr. Ken Park

Spray Adherence

Steve Meyerholz

Agronomy

Matt Beckwith

Co-Founder

Advisory Board



Assumptions: 
• 5 drones/swarm
• $150/hour
• $4/acre minimum when using swarms
• 8 hours/day
• 80 spray days/year

Introduction of:
• >55lb unit and swarming capability - 2020
• Accelerated electrostatic adoption - 2021
• ~100lb unit - 2022
• ~150lb unit and alternative fuel source - 2023

Single Drone A/hr A/day $/A $/hr
Drones to Cover 
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

Swarm A/hr A/day $/A
$/hr @
$4/A

Swarms to Cover 
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

Rantizo Spray Economics
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Spray Method Application 
cost per acre

Equipment 
Cost

Field 
Condition 

Independent

Crop 
Agnostic

Spot 
Spraying 
Capability

Reduced Soil 
Compaction/
Crop Damage

Overspray/
Drift Autonomy Agrichemical 

Exposure

~$11 $$     Low  Low

~$7 $$$$     Medium  Medium

~$15 $$$$     High  Medium

~$50 $     Low  High

Rantizo Differentiation
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