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Personal Background 
•  IA farm – ISU – wholesale fertilizer sales – 3 

years, retail dealership – 8 years. 
•  CEO – IFCA – Agribusiness Association of 

Iowa. Lobbyist, lead in public policy debates. 
•  Business consulting – led to creation of 

Premier Crop – 17 crop years ago 
•  “you explain things the way they understand” 
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Presentation outline 
-  Share who is Premier Crop and what we do 
-  Share examples of how growers and advisors 

are using data analysis to make better 
agronomic decisions and some lessons 
learned along the way 

-  Share some ideas on the future 
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Premier Crop’s mission - To assist 
growers and their trusted agronomic 
advisors in creating real value from 
their geo-referenced agronomic data 

by converting data to knowledge 
supporting improved production 

decisions in an economic and 
sustainable manner. 
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Premier Crop background 

•  Started with the 1999 crop year (in our 17th 
crop year). 

•  Historically have marketed through select 
retailers and advisors. An agronomy company 
that looks like a software company 

•  Own our software.  Web-based. Unlimited 
geography but primarily focused on crops with 
yield files. 

•  Any layer – agronomic, economic, weather, 
etc. 
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Premier Crop Customers 
•  Our customers are some of the largest and 

most successful retailers in their market 
areas. 

•  Many are considered the industry leaders 
in precision ag and offering quality 
agronomic advice to growers. 

•  Premier Crop is their behind-the-scenes 
technology provider 
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GPS technology has allowed us to 
begin to measure spatial variability 
of many layers of agronomic data 

across our fields. 
 

Many	
  growers	
  are	
  accumula0ng	
  reams	
  of	
  
data	
  with	
  notebooks	
  full	
  of	
  maps	
  and	
  hard	
  
drives	
  full	
  of	
  computer	
  files.	
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Beyond “pretty maps” 
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Real world agronomy is 
integrated and complex 
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Depth before width… 
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In	
  building	
  “big	
  data”,	
  we	
  treat	
  each	
  60’	
  by	
  60’	
  area	
  as	
  an	
  
observa0on	
  –	
  a	
  typical	
  100	
  acre	
  field	
  =	
  1,000	
  observa0ons!	
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A	
  typical	
  grower	
  with	
  3,000	
  acres	
  =	
  30,000	
  observa0ons	
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A	
  Premier	
  Crop	
  customer	
  with	
  100,000	
  acres	
  in	
  their	
  program	
  
=	
  1	
  million	
  local	
  yield	
  observa0ons	
  each	
  year.	
  	
  5	
  years	
  of	
  data	
  =	
  5	
  

million	
  local	
  agronomic	
  observa0ons	
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Grower,	
  
farm,	
  and	
  

field	
  
hierarchy	
  

Soil	
  samples	
  

Yield	
  

Variable	
  rate	
  
fer:lizer	
  

Variable	
  rate	
  
fer:lizer	
  

Plan:ng	
  points	
  

Geo-­‐referenced	
  
field	
  boundary	
  

Soils	
  

Weather	
  
Field	
  
produc:on	
  
informa:on,	
  
costs,	
  etc.	
  

(12	
  total	
  aNributes)	
  
Soil	
  Type	
  
Soil	
  Great	
  Group	
  
Soil	
  SubOrder	
  
Soil	
  Order	
  
Soil	
  Texture	
  
Slope	
  
CSR	
  

(8	
  total	
  aNributes)	
  
Moisture	
  
Harvest	
  date	
  
Harvest	
  speed	
  
Dry	
  yield	
  
Eleva0on	
  

(24	
  total	
  
aNributes)	
  
Phosphorus	
  
Potassium	
  
Magnesium	
  
pH	
  
pH	
  Buffer	
  
Zinc	
  
OM	
  
CEC	
  
Calcium	
  
NO3	
  
Sulfur	
  
Manganese	
  
Boron	
  
Base	
  Satura0ons	
  

52	
  weeks	
  of:	
  
GDU’s	
  
Weekly	
  Rainfall	
  

(234	
  total	
  aNributes)	
  
Crop	
  type	
  
Herbicides	
  applied/0ming/rates	
  
Fungicides	
  applied/0ming/rates	
  
Insec0cides	
  applied/0ming/rates	
  
Manure	
  applied	
  
Management	
  name	
  
Net	
  effec0ve	
  stand	
  
Nutrient	
  applica0on	
  method	
  
Irriga0on	
  type	
  
Irriga0on	
  amount	
  
Costs	
  
Hail	
  damage	
  
Herbicide	
  injury	
  
Percent	
  cover	
  
Emergence	
  ra0ng	
  
Plant	
  spacing	
  ra0ng	
  
Replant	
  
Prevented	
  plant	
  
Hybrid/variety	
  info	
  (Disease	
  &	
  
pest	
  resistance,	
  RM,	
  special	
  traits)	
  
Management	
  zones	
  
ETC….	
  

(28	
  total	
  aNributes)	
  
Applied	
  K	
  Rates/Timings	
  
Applied	
  P	
  Rates/Timings	
  
Applied	
  N	
  Rates/Timings	
  
Sulfur	
  Rates/Timings	
  
Boron	
  Rates/Timings	
  
Zinc	
  Rates/Timings	
  
Manure	
  
Starter	
  
Addi0ves	
  
ETC…	
  

(15	
  total	
  aNributes)	
  
Hybrid/Variety	
  
Plant	
  speed	
  
Plant	
  date	
  
Target	
  popula0on	
  
Downforce	
  
Singula0on	
  
Spacing	
  
Seed	
  Treatment	
  
Insec0cide	
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Premier Crop 
•  Organizes data into a database structure 

that allows you to see the relationship 
between all the layers of data that you can 
collect. 

•  Provides tools that show previously hidden 
relationships. 

•  Provides analysis at the field and grower 
level and across thousands of 
confidentially pooled acres. 
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Understanding data uses & limitations 

 
•  Correlation does not always equal cause and 

effect. 
 
•  With Premier Crop - using “observational or 

evidence-based data” vs. “traditional 
replicated treatments”. 
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Correlation-not always cause and 
effect 

Years	
  of	
  working	
  
with	
  farmers	
  

Hair	
  Loss	
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Understanding data uses & limitations 

•  Examples of disciplines that rely on 
observational or evidence-based data 

 
–  Economics, epidemiology, insect and human 

behavioral sciences 
 
–  Human medicine (both) 

 
–  Genomics (both) – SCA (single gene mutation) vs. 

aging 
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Since 2005 - 0ur fastest growing trend 
– Variable Rate Planting 

•  Visual – growers love using their historic 
yield data 

•  Simple message – A, B, C’s 
•  Checking our work – Learning Blocks™ 
•  Synergy – with nutrients 
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“ABC’s” of Management Zones 
•  A Zone:  Highest Productivity.  The best of the best.  

Growers should be aggressive with inputs on these areas 
– better chance of high return on investment. 

 
•  B Zone:  Average Productivity.  Consistent and stable 

production.  Growers should maintain their “average” 
management practices in these zones. 

 
•  C Zone:  Below-Average Productivity.  Yield-limiting 

factors are preventing top production.  Growers should 
be conservative with inputs – low return on investment. 
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Final	
  Management	
  Zone	
  Map	
  

A	
  Zone	
  

C	
  zone	
  

B	
  zone	
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Learning Blocks vs. Replicated 
Strip Trials 

•  Learning Blocks  
– Match real world field conditions 
– Doing research where it needs to be done 

•  Replicated Strip Trials  
– Designed to generate “average” results 
– Strip treatments cross ABC zones 
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Don’t We Already Know Better? 
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Lesson #1 – Maps are a great 
way to visualize data but… 

 …legends	
  
maNer…	
  

…growers	
  and	
  
advisors	
  can	
  
visually	
  correlate	
  
some	
  rela0onships	
  
but..	
  

…the	
  data	
  file	
  behind	
  the	
  yield	
  
map	
  provided	
  $	
  to	
  jus0fy	
  
drainage	
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Agronomic Synergy 
•  Synergy – The Marriage of Variable Rate Planting and 

Variable Rate Nutrients. 
•  Synergy – What’s Been “Missing” in the VR Population 

Recipe for Success 
•  Synergy - Integration of the Right Population, Right 

Nutrients, and Right Genetics at Specific Sites Within 
The Field.   

•  Agronomic Synergy – Premier Crop’s Goal/Direction for 
Current and Future Development 
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For immobile nutrients – 
 Uptake is driven by root length 

42K	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  36K	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  30K	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  24K	
  

Slide	
  courtesy	
  –	
  Bob	
  Schoper,	
  Croplan	
  Answer	
  Plots	
  –	
  Truman,	
  MN	
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Synergy with Nutrients 

•  “if you invite more people to dinner, you’ll 
need extra food” 

•  Nutrient Learning Blocks™ – just as 
popular 



Premier Crop Systems®



Premier Crop Systems®



Premier Crop Systems®



Premier Crop Systems®



Premier Crop Systems®



Premier Crop Systems®

Lesson#2 
•  Checking your work– your 

recommendation with a Learning Block™ 
type concept keeps you grounded but it 
genuinely refreshing to growers. 
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Lesson#3 – surrogate data  
layers – the role of advisors-

growers  
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Lesson #4 – don’t exclude the 
grower 

•  Growers love to be part of the process – 
that takes time – slows you down – you 
need to charge them.  How awful – you 
have to spend more time with your best 
customersL 

•  Most growers have insights that improve 
your “algorithm” 
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Lesson #5 & #6 & #7 
•  Value creation depends on perspective 
– A seed company values data analysis that 

shows an overall yield advantage vs. a 
competitor 

– A grower values data analysis that shows yield 
results from fields like mine 

•  Easy to create apples to oranges 
comparisons 

•  “the more local - the better” 
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59 locations – in Answer Plot 
“north” group 

•  DKC 52-59 

•  59 locations x 3 reps x 25’ = 177 
observations 
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Premier	
  Crop’s	
  North	
  Group	
  =	
  307,781	
  observa:ons	
  

Big Data Analytics 
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Even	
  by	
  a	
  single	
  soil	
  type	
  and	
  corn	
  on	
  
corn	
  –	
  18,325	
  observa:ons!!!	
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Lesson #8 – selectional bias 
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Lesson #9 – can’t make what 
is truly complex simple – easy 

but not simple 

Water	
  

Nitrogen	
  

Popula0on	
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This is likely the largest N rate 
response dataset in world 
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1500 N rate trials over 15 years 
over 7 states 
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Data ranges are very wide 
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We have to do better than averaging the responses from 
tiny plots and pretending that those results fit across 

huge spatial variability that exists within fields 



Premier Crop Systems®

The future 
•  Do you ever stop to think about why we 

are doing any of this?  What is our end 
goal?  What got you involved? 

•  For me – this is about a progression to the 
perfect recommendation. 

•  Agriculture is set to be regulated by one-
size-fits-all recommendations 
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The future 
•  Science Friday – Ira Flatow 
•  Fruit Flies Aid Efforts to Develop Personalized Cancer 

Treatments By Christine Gorman | August 15, 2013  
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Can “precision ag” become 
agriculture’s fruit fly? 

•  The genes that are important for such developments 
in fruit flies are close enough on the 
molecular level to those found in people that 
studying the pathways in the insect will give you a 
lot of insight about what’s going in people. 

•  Indeed, biologists have gotten so good at 
producing fruit flies with specific genetic 
mutations that they can now order their own 
custom-designed insects from various supply houses 
via computer and have them delivered straight to the 
laboratory door. 
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Can “precision ag” become 
agriculture’s fruit fly? 

•  In other words, some of the mutated genes 
found in a tumor are acting as “drivers” of 
cancer growth and spread while others are 
“passengers” that pop up as the cells 
becomes more and more disorganized and 
mutations start to accumulate. The trouble 
comes when clinicians find that an individual 
patient’s tumor has 200 or more mutated 
genes—which ones should they be focusing 
their attention on and which can they safely 
ignore? 
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Can “precision ag” become 
agriculture’s fruit fly? 

•  On average, they find 180 matching genes in the 
flies. Then they go to a computer and order up 180 
fruit fly lines—each one of which is specifically 
bred to have the same Ras and Src mutations plus 
one rare variant, based on the genetic profile of the 
human patient’s tumor. 

•  Eventually they whittle the number of genes down 
to about ten that seem to matter. Those ten genes 
(including the Ras and Src genes) produce a 
cancerous growth in the fly that most closely 
resembles the one in the human being. In other 
words, as Cagan says, “We’re building 
personalized flies.” 
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Can “precision ag” become 
agriculture’s fruit fly? 

•  The beauty of these highly detailed fruit fly 
experiments is that they allow researchers 
to start tackle the real-world complexity of 
malignant tumors rather than having to 
simplify everything, treating all breast 
cancers or all colon cancers alike and 
being disappointed when the results aren’t 
more predictable.” 
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pH	
  

Soil	
  test	
  P	
  
Soil	
  test	
  K	
  

Soil	
  texture	
  
Drainage	
  
class	
  

N	
  applica:on	
  
:ming	
  

Applied	
  K	
  rate	
  

Tillage	
  

Sulfur	
  

Rainfall	
  and	
  temperature	
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Can “precision ag” become 
agriculture’s fruit fly? 

•  The answer is “yes” – that’s the promise of 
precision ag! 

•  Most fundamental change – precision 
ag’s history is applying existing 
knowledge spatially vs. using spatial data 
to create new complex agronomic 
knowledge that can be used in the most 
site specific applications possible. 
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Premier Crop’s mission - To assist 
growers and their trusted agronomic 
advisors in creating real value from 
their geo-referenced agronomic data 

by converting data to knowledge 
supporting improved production 

decisions in an economic and 
sustainable manner. 
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Thank you 

Dan	
  Frieberg	
  
Premier	
  Crop	
  Systems®	
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