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Chapter 1  

Behind the Development of the Irrigation App CornSoyWater -- What, Why, and 

How 
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RD = GDD10 * RGR  

RGR = 
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where GDD10 is GDD from sowing using a base temperature of 10 oC, and RGR is 

the root growth rate (cm per GDD10). And RDpotential is the depth corn root 

potentially can reach (default = 1.5 m), but the increase of root depth will stop at the 

maximum rooting depth (RDmax) set by users for a specific field and RDmax is smaller 

or equal to RDpotential. 
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  2,017 2,018 2,019 2,020 2,021 
Gross sales 12,000 20,000 31,000 44,000 59,000 
Total Operating 
Expenses 14,000 13,800 20,000 21,075 26,108 
NET INCOME (LOSS) (2,000) 6,200 11,000 22,925 32,892 
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Potential company Potential desired actions Potential rewards  

Enterprise resource  

planning companies 

Provide forecasting analytics before 

starting farming practice 

New portfolio on 

facilitating 

decision-making process 

Weather data companies  Use of their data, partnership Share of revenue  

Irrigation companies Not just forecasting of weather, but 

forecasting water, precision irrigation guide 

Provide forecasting water 

and stress 

Third party app developers Develop ag-related apps Provide source for the app 

development,  revenue 
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Problems Causes 

Companies are not aware of the existence of 

available API in the market 

So far there is few crop related forecasting 

API exists in market 

Not clear ideas of the ROI of a forecasting 

service  

Most agriculture-related forecasting service is 

for stock/bond price or weather, but this API 

service is new 

Skeptical of the reliability of such kind of API 

and potential risk 

Never had such product before in the market 

New AgTech companies want to develop 

such technology by themselves 

Much investment of money and time, but 

unknown return due to lack of core 

technology available: crop modeling, and 

quality control 

Not widely used Old product from academic sectors which is 

not scalable 

Face climate change and global warming Warmer temperature and more frequent 

extreme climate affect the traditional crop 

growth pattern and make it more difficult to 

predict 
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Solution: API service Benefits 

Ispagtech directly markets the API to the 

companies 

Add values to the current existing platforms 
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Create new business opportunities for 

companies such as weather companies 

Help �����	
�� �	� ����� ���
�
�� ��������

allocation, improve risk management, and 

reduce energy costs 

We have already run test on the reliability 

Results: reliable  

Risk: can be qualified 

The more data the company provides us, the 

more accurate the API will be 

Provide API directly  Reduce the hassle and investment by bringing 

simplicity  

Ispagtech API is built for scale Fill the gap between precision ag monitors 

(Micro) and national drought forecasting 

(Macro) for the companies 

Predict how crop will be affected by warmer 

temperature and less water  

Optimize farming resources allocation at the 

field 
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Drone, Imagery & Platform 

Service 

Ag Enterprise Resource 

Planning Platform 

Smart Sensors & Irrigation 

Platform 

3DR, Skycatch, Mavrx inc, 

DroneDeploy, Precision 

Hawk, AirMap, Sentera, DJI, 

Parrot, Resson, Slantrange, 

Delair, Prioria Robotics, 

FarmLink, FieldView, 

Farmlogs, AgriCharts, 

Farmers Business Network, 

Farmers Edge, ClearAg, 

Cropio, OnFarm, Agworld, 

CropX, BaseStation3, 

FieldNET, John Deere Field 

Connect, Hortau, HydroBio 
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Airwave, Xaircraft, Kespry, 

Cyphy Works, Planet, Orbital 

Insight, Airphrame, Swiftnav, 

Intelescope Solutions, Pulse 

Aerospace, Ehang 

Granular, Conservis, 

Agrimap, Farmerp, 

CropTrack, Fairport, Cengea, 

aWhere 
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 Ispagtech aWhere Cropx Lindsay Valley 

Owner/CEO James Han John Corbett  Isaac 

Bentwich 

Rick Parod Len Adams 

Year founded 2017 1997 2013 1950 1946 

Headquarter Lincoln, NE Broomfield, 

CO 

San 

Francisco 

Bay Area 

Omaha, NE Valley, NE 

Website Ispagtech.com aWhere.com Cropx.com Lindsay.com Valleyirrigaiton.com 

Type of Entity Private Private Private Private Private 

Product 

Overview 

API service Agricultural 

Intelligence, 

API  

Smart 

moisture 

sensor with 

platform 

FieldNET, 

weather station, 

moisture sensor 

Irrigation Exchange, 

weather station, 

moisture sensor 

Key Feature Forecast crop 

water stress 

Use weather 

data to 

provide 

Agricultural 

Intelligence 

Send 

moisture 

reading to 

phone 

Send moisture 

reading to 

PC/phone 

Send moisture 

reading to PC/phone 

Pricing $0, $60, $180 for Unknown $275, $600, Come with the Come with the center 
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developers and 

$1,000 for 

company + 

$0.01/call 

 

$700 / sensor 

per user 

depends on 

subscribed 

years 

center pivot pivot 

Strength Forecasting Weather data Platform, 

sensor 

Platform, 

sensor 

Platform, 

sensor 

Weakness Lack of platform 

and ground truth 

data 

Short of 

models 

Lack of 

forecasting 

capability, 

Costly when 

scale up 

Lack of 

forecasting 

capability, 

Costly when 

scale up 

Lack of forecasting 

capability, Costly 

when scale up 
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 Smart- 

Irrigation apps 

eRAMS DSSAT API ApSim API SWATShare 

Owner University of 

Florida  

Colorado State 

University 

Many 

universities in 

Universities 

of Australia  

USDA and 

Texas A&M 
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the US AgriLife 

Research 

Year 

founded  

2014 2014 2015 2015 2016 

Headquart

er 

Florida Colorado N/A N/A N/A 

Website smartirriga 

tionapps.org 

erams.com dssat.net apsim.info swat.tamu.edu 

Type of 

Entity 

Academic Academic Academic Academic Academic 

Product 

Overview 

irrigation app Online platform 

for irrigation 

management 

Initialize, run 

and post-process 

for DSSAT, 

Decision support 

system 

agrotechnology 

transfer model 

Development 

tool for 

APSIM, 

Agricultural 

Production 

Systems 

Simulator  

 

An online 

collaboration 

environment for 

sharing data, 

models, and 

code regards to 

hydrology 

Key 

Feature 

Irrigation 

management, 

crop stage, GDD 

Irrigation 

management 

Includes 

irrigation 

management 

module 

Includes 

irrigation 

management 

module 

Includes 

irrigation 

management 

module 

Pricing Free Free Free Free Free 
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Strength Free Free Free Free Free 

Weakness Cannot scale, 

Subject to 

regions, lack of 

maintenance 

Cannot scale, 

Subject to 

regions, lack of 

maintenance 

Hard to 

implement, lack 

of maintenance 

Hard to 

implement, 

lack of 

maintenance 

Only data, no 

implementation 

 

 

�����	
	
�� ����	���� 

�������	
�� 
� ��	 ��	���� ��	 ����� ������ ��� ���� ��������� ��� !"#$% $&# "#�  �'#$# ()

*'+, -#$ .�# '" /'00 �&(1',# *(&#  $$.& "# #�"'* "'(+ () /% " '� !('+! "( % ��#+ '+ "%# )'#0,2

 +, )(&#$ �"'+! &#�.0"�  &# !('+! "( -# -#""#& $(*� &#, /'"% %'�"(&'$ 003  1#& !#, &#�.0"��  

4��	���� 	� 
������	 ���	����� �� ����
���� 5%# 67� �#&1'$# �&(1',#, -3 ��� !"#$% ,(+# "(

"%# $(&# '�  0!(&'"%* $(+�(0', "'(+� �" '� # �3 "( �0.! '+  +, (." "(  +3 +#/6! 897 �0 ")(&*�� �"

'�  0�( # �3 "( -# .�#,  �  )(.+, "'(+ )(& +#/03 ,#1#0(�*#+" �0 ")(&*�2 (&  �  - �'$ )# ".&# ()

70 ")(&*�  �  :#&1'$# ;7  :< -.�'+#��� �" '**#,' "#03 �" +,� (." )&(* ("%#& �&(,.$"� #'"%#& (+03

% 1'+! �#+�(&�2 (& �0 ")(&*2 (& )'#0, , " $(00#$"'(+� ��� !"#$% 67� �#&1'$#  $". 003 $ + -# "%#

!0.# "( $(++#$" "%# "%&## ,'))#&#+" $ "#!(&'=#, �&#$'�'(+  ! -.�'+#��#� "(!#"%#&  +, $&# "# *(&#

+#/ -.�'+#�� 0# ,�� 5%# -.�'+#�� *(,#0 () ��� !"#$% '� "( !#+#& "# &#1#+.#�  +, '+$&# �#

,'�"&'-."'(+ "%&(.!% �"& "#!'$ � &"+#&�  +,>(&  ))'0' "#�  

?�������@ A(&'=(+" 0032 ��� !"#$% 67� �#&1'$# $ + �&(1',# $.�"(*'=#, )(&#$ �"'+! ,(/+ "(

(+#-B. &"#&-�#$"'(+ )'#0, ;CDE  $ (& DF % < )(&  + #+, .�#& ()  �0 ")(&*� A(/#1#&2 '" $ +  0�( -#

.�#, -3 "/( *'00'(+  $&#� () )'#0,  +, "%(.� +,� () .�#&� "%&(.!% "%# �0 ")(&*� G#&"'$ 0032

��� !"#$% 67� �#&1'$# $.&&#+"03 (+03 �.��(&"� )(&#$ �"'+! )(& $(&+  +, �(3-# + �&'* &'03�



��� 
 

 

 

������	
 ��� �� ������������
 �� ����	��� ��� �� ���� ��	 ��	�������� ��	���� ��	 ��� �	�� ��

�����	��� �	����� �������� ��	����	
 �� ���� ��� �� ������� �� ��������� ��� ��	��� ���� ���

�� ����	��� �����	��� ��	����� ��	���������
 �� ����������� �� ��  !" ������ "�������  !"

��	���� �� �� ���� ��� ��� ����	 ����	���� �	���
 �����	�� ��� �� ����	��� ���������	�

�� ��� ����	������ ���������� ��� ������ �� ������ ���� ��� ��� ��� ��	� ������

���������� "�������  !" ��	���� ��������� ������ �� � �	����	 ��	��� ��� �� ����������� ��

�������� ������	�� ��� �� ���	 �����  

#$%&'()$)*+, -� ����������� ��	������ ��	���	� ���.�	 ����������
 "������� �	������  !"

��	���� �� ������� ��	 ������ �� ��	���	�/ ���	 ����
 ��	 �� ��	���� �� ���	����� �� ����	���

�� ��	�������� ����� �� ������ ���	���� ���������� -������  � 01! ������	�
 "������� ��

�� ��������� �� ��	���	 ��� 2��	� 2����	� 3 "		������� !�����	�
 ��� 4	���
 "����	� 3

!�����	� 2�	����� 5�	 2��	� 2����	� 3 "		������� !�����	�
 "������� ��� �� � ����������

�	�6������ �� �� ������	� �����	 	������ �� ��	����� ����� ������	� ������� "�������  !"

����	��� ��� �� �������� ��� 	��� �� �	��� �	 ��������� ��������� �����	� �� �	���� ��	�

����	��� ��	�������� 	������ ��� ������� �� �����	� ��������� 

7'8 9':+, ;�  !" ��	���� �� ��	� ��� ����� ;� ����� �� ����� �� ���� �����	� �� �������� 5�	

�������
 � ���� ����	 ������� ��� �	��� ���	 �� ������ �����	�� ��� ����	���� 	���	��
 ��� �

���� ����	 �����	 ���� ��� ��� ��� �	����� �� �����	� ����  �	������ �� � ���� ����	 �����	 ��

��� �������� ��������� �	� ������ �� ��� � ���� ���	��� �� �� ���� ����	 �����
 ��� ���� ��	����

�	�����	� �� ��� �� ���� <� �� ���	 ���
  !" �������� �� ���� ����	 ������� ��� �� ���� �� �

����	 ����� 5�	 �������
 �� =������ =�	��	����� �	����� 5����>��� �� ?@ ������� ��	��/ �����

��� �� ���� ��	 �	����� ��	���� �� AB?C

D���E..��	��������.AB?C.BF.?G.���������-�������-��	�-��-������-�������-��	����-������	�.H� "�



��� 
 

 

 

��� ��	 
�� �
���� ��� 
� ������ �	��� ����� ���� ���
�� �� �������	 ����� �� ��
�� ��	���

���������� ���� ���� !�� �� ����"� �� ���� ��� ����� ��� #$% ���� ���&�� �����
" ���
��� �

��"� �� ��'	 ��� �
��� ����� �
" ����� (����)��� ���� ���� �� ���	��� ����� �� ��' �����

%�������� 
��' ������ *��"��� *
�
���
� ��
�� +��	��� � '�� ����,��� �
 ������� *
"����

���� *��"��� *
�
���
� ���� ��� ���������
� 
� *
�- �
�� ����
� ������	 ���� ���� .����

�����
� ����� ���������� � ����
� �+/01 & ����
 & '���	 ��� �
��� �
�� �
 (����)��� 
� �� "����
�

����� ���� ���� �� 2 /3 �����
� �� "
��� 4
�� %�������� #$% ������ ��� *
�- �
�� ����
 ���

����� ������� 
� ����� �
�� "
����� �
�����
��5 %�������� 
��' �
��� � �����/ 6 
� *
�-�� �
�� 

%� � ��"��� �
"����
� �� ������� �
 7
�� 8��� (���� *
����� ��
�� "
����� ����
�	 ��� �
�� 
�

%�������� ���� �� � �������6  

9:;< :=> ?= ><@:=>A B��� �� 0C ���������� #$% ������ ��������� 
� ��� "�D�� ��
�

��������� ������ #$%� E��' � ��� �� �
� ������ �����������F&&��� �
��""������� �
"& 

�����
'&���&����GD�'�
�H���������� �
 �� E��� %�������� #$% ������ ���� ��" ����

�
������� �' 8
��	 %"���' I $����
" ������	 #� JK$ �����
"	 ��� �"�� ����
� I

%�����
� $����
"	 �
 ����
����� �
��-�
���� ����	 �� ���� ����� �� ��-��"��� ������ �����

����� ������� 
 ���������� �����
��� �
 ��� %�������� #$% ������ "
� �
 �����
� ���-������

���� ��� ����� "
� �������� 
��
��������  

 

L:;;?<;M NO <=N;P 

- K������� ��� �
��-����������' ������ ���� �
��� �
 ����
���� %��������  

*���������F �����	 �Q���	 #*%�  



��� 
 

 

 

- ���� �	
 ���� ��� 
�����	 �	
 ���� �����
�	�� ���	 � ������� ���	 �� ��� ���������

����
 �	
 ���
������ �� ��� 
� ��
 � �
� ��� �	
 !������ � ���� ���
� �
����" �� ����

��#
 �	
 ���
 �� 	� 
 � ���� ������� �� �
 ��� 

��������$ ��
�������� �
���� �� ��� 
���� �

���	 	� 	��� �	
 �������	� �����  

��� ��
 	��	�� �������
 ��
 ��
 ���
���� ��	 � ��� ���
� ������
 ���
������ ��  

������ %
���#� ���� &��
 ������������� � �

�
� �
��

� �����
�	 ��� '�� 
�����  

- �����
��� �����
� ��� ��
 ���
 �� �	
�� �
�( ����� �����
�	 ��� 
� ��
 �

� ���� ��

����� 
 �� ���������  

��������$ �����
�	 ��� ��
 � ������� ��� ���
������ 
� ��
 �� 
)�	���
 ��� ����  

���
� *	
 ����� 
�
�� �� ���
������ ���� ���� � ����
���� 
 �� �����
 �� �	
 ���� ���  

��� ��
��
 � �������� 
��
��� 

 

+,-./0 12,34565 

177-/55,83/ +,-./0 

�����
�	( ����
���
 ���#
� ����
 �� �������
 ���	 9: �� �
����� ������ �������� �	��	

���
�� �� 
)���� �� ����
�� ��������� �� ���� 	
���	 ���
������; <: ���� 
��� ��� ����������

������� �������� �	��	 	� ���
�
� �� ����
�
�� ���
������ ��� ������
 ���� �	
�� ��������"

��� =: ����
 ��� ����
�� �������� �	��	 �
 �����
 ��	 � %>?� �� �
��

��
� ����� 	
���	"

��� @: �	
 �� �������� �������� *	
�
 ��
 9< �� �
����� ������ �������� �������
" A


��� ��� ���������� �������� �������
" 9B ����
 ��� ����
�� �������� �������
" ��� < ��

�������� ������� ��� �
 �����
�	 ���
����� �����
� C*���
 D:� 

 

EFGHI JK L MNHH HOPQ RM SRQITQOFH UNPQRVIWP RM XPSFYQIUZK EZI QFGHIP [IWI UWIFQI\ G] NPOTY



��� 
 

 

 

������	
 

Name Location Description 
Ag ERP platform 
The Climate 
Corporation 

San 
Francisco, 
CA 

Agronomic and weather data at the field level for 
decision-making 

AGWorld West 
Leederville, 
Australia 

Farm Data gallery 

Granular San 
Francisco, 
CA 

Farm management software and analytics platform 

FarmLogs Ann Arbor, 
MI 

Forecast and measure farm profits, track farming expenses, 
manage risk 

OnFarm Fresno, CA Agriculture data from hardware decision-making platform 
SST Software Stillwater, 

OK 
Geospatial infrastructure for precision ag products and 
services 

Cropio  Amazing field management and vegetation control system 
Farmer's Edge Winnipeg, 

Canada 
Field-Centric Data Management & Analysis 

Farmer's 
Business 
Network 

San Carlos, 
CA 

Agronomic intelligence, market 

AgriCharts Chicago, IL Agricultural website hosting, management, consulting and 
agribusiness 

Crop Tech 
Solutions 

Gothenburg, 
NE 

Field data management and decision to quickly know 
break-even 

FarmLink Kansas City, 
MO 

Yield potential and management decision 

Ag Data analysis & API 
aWhere Broomfield, 

CO 
Agriculture analytics, weather, API 

Iteris (ClearAg) Santa Ana, 
CA 

Agriculture analytics, weather, API 

Sensor and irrigation platform 
John Deere Moline, IL Moisture sensor, cloud 
Lindsay 
Corporation 

Omaha, NE Moisture sensor, cloud 

Hortau San Luis 
Obispo, CA 

Improving crop production with precision irrigation 

HydroBio Denver, CO Monitor your crop water usage at the sub-acre level and 
dynamically building the best irrigation prescription 

CropX San 
Francisco, 

Smart moisture sensor with app 
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CA 
IRROMETER 
Company, Inc. 

Riverside, 
CA 

Soil tension sensor with cloud 

AgSense Huron, SD Agricultural control and monitoring, allowing growers to 
control soil moisture 

Valley Irrigation Omaha, NE Moisture sensor, cloud 
CropMetrics North Bend, 

NE 
precision irrigation management. 

Drone & Imagery 
PrecisionHawk Raleigh, NC Algorithm, remote sensing applications and data processing 

services, 
Planet Labs, Inc. San 

Francisco, 
CA 

Broad coverage and high-frequency monitoring for Precision 
Agriculture. 

DroneDeploy San 
Francisco, 
CA 

To make aerial data accessible to anyone with a drone. 

Delair-Tech Toulouse, 
France 

Drone and platform 

Slantrange San Diego, 
CA 

Accurate, repeatable crop health measurements with 
advanced sensors and intelligence tools for agriculture 
drones 

Orbital Insight, 
Inc. 

Red Bank, NJ Understanding global and national trends through advanced 
image processing and data science at petabyte scale. 

Mavrx Francisco, 
CA 

Imagery and data to bring actionable insights to the global 
agriculture industry 

Airphrame San 
Francisco, 
CA 

An end-to-end solution for the capture, management, and 
analysis of spatial data 

sentera Minneapolis, 
MN 

Drone solutions for NDVI, precision agriculture, aerial 
photography & inspection. 

Resson 
Aerospace 

Fredericton, 
Canada 

Bioinformatics and data analytics company, delivering 
customized agriculture solutions for large corporate clients. 
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Name Headcount URL Founded 
Private 
Funding 

Revenue 

Ag ERP platform 
The Climate 
Corporation 

370 climate.com 2006 $108.80m > $100m 
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 AGWorld 180 www.agworld.co/ 2009 $11.63m > $20m 
 Granular 60 granular.ag 2014 $24.90m > $5m 
 FarmLogs 70 farmlogs.com 2012 $15.83m > $5m 
 OnFarm 8 onfarm.com 2012 $1.23m > $1m 
 SST Software 180 sstsoftware.com 1994   > $5m 
 Cropio 20 cropio.com/ 2011     
 Farmer's Edge 180 farmersedge.ca/ 2005 $103.45m > $20m 
  Farmer's 
Business    
  Network 

60 Farmersbusin 
essnetwork.com 

2014 $47.20m   

 AgriCharts 7 www. 
agricharts.com 

    > $1m 

 Crop Tech 
Solutions 

  Croptech 
solutions.com 

      

 FarmLink 60 farmlink.com/ 2000 $64.60m > $2m 
Ag Data analysis & API  
    aWhere 40 awhere.com 2007 $14.45m  > $2m 
 Iteris (ClearAg) 240 iteris.com 1969   > $50m 
Sensor and irrigation platform 
 John Deere 57000 www.deere.com 1837   > $5b 
 Lindsay 
Corporation 

1300 lindsay.com 1950   > $500m 

 Hortau 180 hortau.com 2002 $21.50m > $20m 
 HydroBio 40 hydrobioars.com/ 2012 $3.10m > $5m 
 CropX 20 www.cropx.com/ 2013 $10.00m   
 IRROMETER 
Company, Inc. 

40 irrometer.com     > $2m 

 AgSense 40 agsense.net 2003   > $1m 
 Valley Irrigation   valleyirrigation.com       
 CropMetrics 10 cropmetrics.com/ 2009 $1.35m > $1m 
Drone & imagery           
 PrecisionHawk 100 precisionhawk.com 2011 $29.00m > $20m 
 Planet Labs, Inc. 230 planet.com 2010 $183.10m > $5m 
 DroneDeploy 50 dronedeploy.com 2013 $31.00m > $2m 
 Delair-Tech 40 www.delair-tech.com/en 2011 $14.50m > $5m 
 Slantrange 10 slantrange.com 2013 $8.51m > $2m 
 Orbital Insight, 
Inc. 

30 orbitalinsight.com/ 2013 $28.70m   

 Mavrx 30 mavrx.co 2013 $22.50m   
 Airphrame 20 airphrame.com 2012 $4.25m   
 sentera 10 sentera.com 2014 $9.50m > $2m 
 Resson Aerospace 30 ressontech.com/ 2013 $13.70m > $2m 
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  Year 1 Year 2 Year 3 Year 4 Year 5 
Company $11,940 $19,880 $30,500 $43,000 $57,500 
Developer $60 $120 $500 $1,000 $1,500 
Total $12,000 $20,000 $31,000 $44,000 $59,000 
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 Entrepreneur  Adventurer  Expert  Enterprise 
Price per 
year 

$10 fee + 
$0/call   

 $60 fee + 
$0/call   

 $180 fee 
+$0/call   

  $1,000 fee +  
 $0.01/ call 

Calls per 
day 

100  1,000  1,500  >1,500 
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Table 7. Historical analytics of Ispagtech API service. 

 Starter  Medium  Advanced  Expert 
Price per  
year 

$50 fee + 
$0/call   

 $120 fee + 
$0/call   

 $250 fee + 
$0/call   

 $1,000 fee +  
 $0.01/ call 

Calls per day 100  1,000  1,500  >1,500 
Historical 
estimation 

12 months 
back 

 12 months 
back 

 24 months 
back 

 30 months 
back 
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 Balance Sheet
 Ispagtech

For 2017 through 2021
ASSETS 2017 2018 2019 2020 2021
Current Assets
Cash $2,500 $8,700 $19,700 $57,424 $95,490
Total Current Assets $2,500 $8,700 $19,700 $57,424 $95,490

Fixed Assets
Equpment and software $4,000 $3,000 $2,000 $1,000 $0
Total Net Fixed Assets $4,000 $3,000 $2,000 $1,000 $0
TOTAL ASSETS $6,500 $11,700 $21,700 $58,424 $95,490

LIABILITIES
Loan $0 $0 $0 $0 $0
Total Liabilities $0 $0 $0 $0 $0

SHAREHOLDERS' EQUITY
Retained earnings $0 -$2,000 $4,200 $15,200 $38,125
Current earnings ($2,000) $6,200 $11,000 $22,925 $32,892
Total Shareholders' Equity $6,500 $11,700 $21,700 $58,424 $95,490
TOTAL LIABILITIES & EQUITY $6,500 $11,700 $21,700 $58,424 $95,490
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