Sorting Fact from Fiction for Crop Inputs:
How to Sell Snake Oil and ...
How to Test It with Proper On-Farm Trials
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Snake Oll ... a Long-Standing Issue

A Products with extraordinary
claims and a low probability of
success have been with us for
many years

(ST

Yy AFarmers have had t
Bewareodo strategy toc
__._._,_,.,- '[ “.I . .

%ﬁgﬂ: ;- from fiction for ma

products

SNAKE OIL | A Recent changes in Federal

ELIXIR legislation has opened up the
mar ket for more nir
products than ever ... especially
for fertilizers and amendments
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Industry Notice - Fertilizer Regulations
Amendments Enable Focus on Safety

OTTAWA, May 8, 2013: Amendments to the Fertilizer
Regulations have removed regulatory requirements for
efficacy and quality. The Canadian Food Inspection
Agency (CFIA) no longer regulates the efficacy and
guality of fertilizer products.

This change enables the CFIA to focus on verifying the
safety of fertilizers and supplements, and will
strengthen I ndustryos | eader
assurance and verification. It will also provide industry
with greater flexibility, reduced costs and less red tape.

http://www.inspection.gc.ca/plants/fertilizers/program-overview/industry-notice-20130508/eng/1368038061279/1368038098924
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New Opportunities to Market Crop Input
Products to Farmers

A No more need for sellers to
provide evidence t
regulators that the products work
as claimed

A Instead, the market will eventually
determine whether the products
are good or bad

A Farmers will need to be more
careful than ever ... ie. buyer
beware ... farmers will pay the
price for the failures, either by
Increased input costs, decreased
yields or both

UNIVERSITY
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Let 6s stop fighting
| - they stimulate the economy (mine?)
- they educate farmers (at a price)

-t hey reduce f ar mer

Why not join In on
these types of
entrepreneurial
Initiatives and
share f ar me
prosperity?

g UNIVERSITY
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A agroup of us found it so difficult to
criticize other weopl e
decided to create our own

A ourspeci al without telling any lies
€ providing a custom b
and science that is carefully designed
for each combination of product and
situation

AfiRespec RadslKead a ma nand 0 S
Don fFa€t ataBwodsnny
Product

A fiHonelhniHe ar YiddsEnhancer
and Nitrogen Replacer
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The Two Penny Experiment

ATreatments included a contr
Pennies per plot (equivalent to $5.50 per acre)

A Treatments were applied to canola, wheat, barley or
peas at 23 sites across the Prairies and replicated 6
times at each site

A Seed yield results were analyzed statistically

; UNIVERSITY
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SHORT COMMUNICATION

Real differences — A lesson from
an agronomist’s perspective

R. E. Karamanos', D. N. Flaten?, and F. C. Stevenson®

761 Sunhaven Close SE, Calgary, Alberta, Canada T2X 2X5 (e-mail: rigas.karamanos @kochind.com);
Department of Soil Science, University of Manitoba, Winnipeg, Manitoba, Canada R3T 2N2; and
3142 Rogers Road, Saskatoon, Saskatchewan, Saskatchewan, Canada S7N 3T6.

Received 22 May 2013, accepted 1 October 2013. Published on the web 10 October 2013.

Karamanos, R., Flaten, D. N. and Stevenson, F. C. 2014. Real differences — Lessons from an agronomist’s perspective. Can.
J. Plant Sci. 94: 433-437. An experiment including a two penny treatment and an untreated check was established to show
that implausible differences can be a statistical reality. An individual crop by location analysis showed that two pennies
significantly (P <0.05) increased canola yield at one of the 19 locations, nearly (0.05 < P <0.18) affected canola yield at
one other location. A combined mixed model analysis showed that canola yield significantly increased by a small amount
(0.1 t ha—") with two pennies, whereas, a similar mixed model that accounted for residual variance heterogeneity showed
that two pennies did not affect crop yield. Our results confirmed that the effect of a treatment not expected to cause a
meaningful difference can be detected The results also highlight the importance of modeling all sources of variance,
designing more efficient experiments, scrutinizing the size of treatment differences, and choosing an appropriate level of
significance to ensure that only real differences are detected.

Key words: Statistical significance, Type I error rate, statistical power, mean difference
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Adding pennies to canola increases
overall yield and profit

Yield, bu/acre Yield increase

Location Control Treated bu/acre % D$Y/1$
Red Deer 47.2 47.9 0.6 1.3 $0.7
Wetaskiwin 50.3 50.6 0.2 0.4 $0.2
Herronton 11 10.9 -0.1 -1.2 -$0.2
Herronton 10.3 12.2 1.9 18.4 $2.2 18%
Balzac 33.8 35.5 1.7 5 $2.1
Balzac 33.2 33.5 0.4 1.2 $0.4
Choicelend 42 41.5 -0.5 -1.2 -$0.2
Miami 26.9 31.2 4.3 16 $5.2
Average 30.3 32.1 1.9 0.6 $2.25

: UNIVERSITY
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New treatment increases canola yields!!

Yield increase to $5.50/acre
Treatment (U of XYZ 2001)

8% yield increase is agronomically and economically
ignificant, even if not statistically significant

45% yield increase was statistically
signhificant at 95% confidence (5%
error). This increase is also
agronomically and economically

s/igmificant.

0% 10% 20% 30% 40% 50%

Relative yield increase
UNIVERSITY
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Harronton

Elm Creek

N

New treatment increases canola yields??

Yield increase to $5.50/acre
Treatment (U of XYZ 2001)

atural yvariability gave the appearance of an 18%
Increase, but if this is not statistically significant, it
hat the treatment did not really increase yield.

The statistically significant
Increase was determined at 95%
confidence or 5% error ... which
T — means that we expect erroneous
cwferences at 1/20 sites.

0% 10% 20% 30% 40% 50%

Relative yield increase

UNIVERSITY
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AcerE é A new biol ogi
enhance growth and replace nitrogen

Honest
Joh

Acer

Extract.1
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Acer E Stiuwdwth Enhancement on Canola
Acer E StiWNdrgger2Replacement in Wheat
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2009 Crop Diagnostic School Lesson Area
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Acer E Stiuwdowth Enhancement on Canola

AAcerE extract was applied, alo
In early June to established canola seedlings using a
randomized complete block design (RCBD) with 3
replications. To simulate a multi-site study, this
experiment was repeated 20 times in this same area, with
eachn s i assigned a letter

A In early July, midseason biomass was measured and
analyzed statistically

STUDY 1 R
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Acer E St uQhyolamgrbwth enhanced!!

500

* O Check

450

400

® Enhancer

350

300 -

250 -

200

150

grams fresh weight biomass per m

B

_ N All responsive
Site sites

* Differences are significantly different at the 90% confidence level
at 2 of the 20 sites
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Acer E St uCQhyolafgrbwth enhanced??

1.4

1.2

1.0

0.8

0.6

0.4

Relative yield to check

0.2

0.0

Biomass > check
Biomass< check

Al OPECRMKMHZEFTOGJVDLSIBN

Site

Piano graph of all sites and biomass yield relative to the check yield (1.0). Bars under
an asterisk (*) are significantly different, statistically, from the check at the 90%
confidence or 10% error level ... which means we expect errors 10% of the time

H UNIVERSITY
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Acer E StiWNdrgger?Replacement in Wheat

A Treatments were applied in a RCBD with 4 replications as:
an unfertilized check (0 N), 60 Ib/ac N as urea, 60 Ib/ac N as
urea plus A c e rirkearly June, and 120 Ib/ac N as urea

A Midseason biomass (whole plant) was measured in early
July and leaf chlorophyll level was determined with a SPAD
meter. Results were statistically analyzed using Analysis of
Variance (ANOVA) to identify significant differences.
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Acer E St u6d i N#2Replaced!!
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Bars under the same letter are not significantly different at the 90% confidence level.
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E St u6d kb NH2Replaced??
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Previous crop = drowned out and fallowed soybeans
Soil test N =98 Ib nitrate-N/ac in 0-2 4 0
N response was small & 60 Ib N/acre was more than sufficient to meet crop needs



Top 17 Tips for Selling
Snake Oil to Farmers:

How to Make a Product
That Does nN
Look Like It Does
NSomet hi ng

l,q UNIVERSITY
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Tip #1 Seek out profitable, high-input
agricultural enterprises

A Target farmers that
are prosperous so
that their prosperity
can be shared

A eg. potato producers

F‘! UNIVERSITY
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Tip #2 Use wishful and sensational claims

A It draportant to show
substantial benefits from
attractive, revolutionary
advancements

HAIR FER'g.IZER
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Tip #3 Appealt o Nnast abl I shment c
customers with a rebellious message

A University professors, AAFC
scientists and retailers who
sell conventional crop inputs

B are in the pockets of big
T REBEL fertilizer companies, use
\\ . WITHOUT my/your product to increase
A CAUSE fertilizer efficiency and reduce
\ﬁ’i’; ML your fertilizer rates

S
. —
-
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Tip #4 Appeal to i p restablishmento customers
through implied endorsements

i+l

Agriculture and Agriculture at
Agri-Food Canada  Agroalimentaire Canada

Manitoba

UNIVERSITY

{xgu. or MANITOBA

A eg. contract some

research to a naive or
nfinancially su
researcher €& wi
confidentiality clause.
Advertiseas AN Tested
University of Manitoba and
AAFC-Brandono t o 1 mp
endorsement. If results

are not favourable,d o n 0 t
release the data.

F! UNIVERSITY
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Tip #5 Speculate and imply, using highly
selective language

ADono6t lie ... |
vague language (weasel
writing) such as this
product will increase zinc
uptake (but what about
yield?) or this product has
beenorisbeingnt est ed
by a university or
government agency

e [UNIVERSITY
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Tip #6 Use non-representative conditions to
conduct trials or illustrate results

A eg., cite a 60% yield increase for enhanced efficiency
fertilizer that raises canola yields from 5 to 8 bushels
per acre under excessively wet conditions

A show zinc response for wheat in Asia or nickel
response to pecans in Central America

8 UNIVERSITY
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Tip #7 Use Inappropriate or confounded

treatments
450 A eg., no check or control
£ 400 — to see if the input was
2 350 needed; apply at levels
= —
é 300 ON that exceed crop
S 250 requirements so that
< 500 Inefficient prodl_Jc_:ts
2 150 cannot be identified
- treatments
e 100
s
o> 50
0
Biomass
I 60 Ib N/ac & N Replacer
I 120 Ib N/ac
INIVERSITY
Manitoba Potato Production Days i January 27, 2015 g l‘ MANITOBA



Ti p # 8 replizate, tcabhdomize or use robust
statistical analyses

A Use testimonials, trends,
small sample sizes, one
replicate of each treatment
(eg. comparing two strips
or two fields), one site,
and/or one year (vs.
replication by plots, sites,
years €é with st
analyses and with
Independent
organizations).
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Tip #9 Cherry-pick the results

A Do nldit ebeéelective with the truth; even with
statistical analyses, natural variability will give the

| mpression that nnothingo

Asomet hingo for a small per

Yield increase to $5.50/acre 500
Treatment (U of XYZ 2001)

450

Harronton

400

350

300

250

200

Elm Creek

S
S
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20% 30% 40%

Relative yield increase

150 . ———

B N
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grams fresh weight biomass per m

50%
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Tip #10 Use correlation without evidence for
cause and effect

A Just because two things occurred at the same time
or place (eg. lemons imported from Mexico and US
highway fatality rate) does not mean the they are
related; there needs to be a reasonable explanation

of cause and effect

16

Total US Highway Fatality Rate
o
NN

1996

Sources:
15 | U.S. NHTSA, DOT HS 810 780
U.S. Department of Agriculture

1998 ®

R?=0097
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Fresh Lemons Imported to USA from Mexico

(Metric Tons)

550
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Tip #11 Distract the audience from the most
Important stuff by focusing on the less
Important stuff

A eg. this fertilizer is perfectly
safe to put with yourseed é or
It I ncreases nutr
but does it increase yield?

SUCCESS g UNIVERSITY

it's not always what you see , g



Tip #12 Stretch a little bit of science with a lot
of baloney

A Pick the right balance; use just enough science to
give the product some credibility, eg. a new and
Improved exhaust fertilization system designed
around gasoline engines for the back of pickup
trucks, because we know that electrical sparks
convert atmospherlc N2 Into plant available N.
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Tip #13 Use internet based information to
support claims

Alfitds on the intreePnet , it

Introducing the Next Big Thing....

Wave

What is Wave?
Nave 15 our latest and greatest addnion 101058

Wave 250wWs yOu Jevice 10 De Charged warelesely
through microwave frequencies. Wave can be
150d 10 quickdy chame b

3 Y ey roovice s ry
1 any standard househoid microwans

How to use Wave
Wave will become automatically activated

seand a half See below for detalls

How Wave Works
)58 containg new drivers that intesface with

Manitoba Potato Prod

- Abraham Lincoln




Tip #14 Show unquestioned faith in all articles
In peer-reviewed journals

A peer reviewed journal
articles are better
evidence than those
without peer review. No
journal is perfect, but
peer review in some
journals is much less
reliable than others ... so
| t0OS I mporaant
journal that works for you
and go with it
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