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Agricultural statistics: Do we need really need it?

Dr. Terrence Fullerton

Growers who regularly atend agronomic
seminars would have heard a lot about
datidicdly vdid fidd desgns, complete
randomized blocks, t-tests, f-tests, LSD
(not the drug), confidence levels and a
lot of other strange Satistica terms.

You would have heard some say that this
is abolutdy necessry in sdientific
dudies You would have aso head
others (like me) me sy that scientids
often wagte time usng these methods
What is this dl about and why should a
grower be interested?

Let us imagine that we planted the same
crop on two plots next to each other and
gave both of them the same treatment.
We would expect that the yieds from
both plots would be smilar, but it is
unlikely that they would be identical. No
maiter what we do, we will amost
adways get some variation between plots
in the same fidd. All growers know this
some aress in a field produce better than
others, no fied is perfectly uniform.

Now let us conduct a fidd trid testing
two different fertilizers. We established
two plots next to each other, one with
fatilizr A and the other with fertilizer
B. If plot A produced 100 Ibs and plot B
produced 99 Ibs, we would be ductant
to accept that fertilizer A is redly better
than B, the 1 Ib difference is probably
due to the naturd variation in the field.

However, if fetilizr A produced 100
Ibs and B produced 10 Ibs, it appears

that fertilizer A is redly better than B.
But what would we say if the repective
results were 100 and 90 Ibs? Or 100 and
95 |bs? How much difference should we
get before we are confident that the
result from A is truly better than from B
and not due to naturd variation?

This is wheae ddidics comes in.
Saidicians have developed a number of
rdidble mathematicd methods that are
used to make these decisons. There are
many different techniques that are used
depending on what is being tested, but
idea is to repeat the experiment severd
times and cadculate how consgent the
results are.

These cdculations are very complicated
and based on probability theory,
something that most fidd scientigs
indudng mysf do not redly
understand.

Fortunately, these methods are usudly
easy 10 use as the datidticians have done
most of the work for us. We need to lay
out our experiments in certan patterns
(which dways include repetitions of the
treatments), collect the daa and
cdculae the results udng equaions
developed by the Setigticians.

In fact, today we do not even need to do
the cdculations oursdves a modern
computer programs can do them for us.
At the end, the caculations indicate how
certain we can be that the treatments are
truly different.



It is generdly accepted in science that
we must be a least 95 per cent sure
before we accept the results as being
different. This often expressed by saying
that the difference is ggnificant a the 5
per cent level (we are 5 per cent certain
that the treatments are the same or 95 per
cent confident that they are different).

In a redly good experiment, we may
find that difference may be dgnificant a
the 0.1 per cent leve, meaning that we
ae 999 pe cent confident that the
treatments are different. (Statisticians are
never 100 per cent confident about

anything).

A word of caution. | once reviewed a
trid where the author cdamed tha his
“miracle€’ product increased crop growth
and that the increese was dgnificant at
the 0.5 levd. We immediatdly think that
we can be 99.5 percent confident that the
treetments were different; his product
did increase crop growth. However, he
sad the difference was dgnificant a the
0.5 leve, not the 0.5 per cent levd. This
means that we ae only 50 per cent
confident that the treatments were
different.

By sdentific standards, the treatments
were not different; his product did not
work. The report was mideading.

There is another important requirement
for a good trid; it must be a controlled
trid. Put amply, we must be sure that if
we get differences between trestments,
we know exactly what caused the
difference.

| reviewed a trid done with yet another
“miracle’ product, this one agpplied to
bananas. The product was applied to a
new banana fidd. This was compared to

an od fidd that was given a different
fertilizer.

Was the increase in production due to
the product, or was it because the
untreeted field was severd years old and
no longer productive? Could it be that
the fertilizer program used on the treated
field was better than on the other?

We redly don't know so it is not correct
to say that the product worked, nor can
we sy that it did not work. Because the
triadl was not properly designed, we can
draw no conclusons other than tha the
experimenter wasted time.

The oolution is to ensure that the
trestments are done under the same
conditions. We want to compare two
fidds, one with a new product and
another without the product. The two
fiddlds must be planted a the same time
with the same variety on the same sail in
the same area, and treated with the same
fertilizer and irrigation.

We mugs ensure that there is only one
difference between the fidds, that is the
product. (Remember that we must repeat
this comparison severa times). If we get
a difference between the fields, it could
only have been caused by the product.

There ae many different trid desgns
that can be used, the most common is the
“complete randomized block” which is a
quite versatile tool. 1 do not usudly use
it, but prefer to establish a pair of plots
on a faam comparing the old and the new
methods.

For example | may have one plot with
the traditiond fertilizer and another with
an improved fetilizer. Other than this,
the plots are managed in the same way



and this par of treatments is aways
repeated on severd fams. This method
isreferred to the “ paired t-test”.

Why do | use this gpproach in most of
my trids? The biggest advantege is that
it is one of the mogt famer-friendy
research methods. Several growers can
activdy paticipate in the trid and
determine  for  themsdves if  the
treatments work and if they are easy to
implement. In addition to beng a vdid
research method, it is an extremely good
extenson toal.

Should dl research be done usng the
paired t-test approach? No. There are
may types of trids tha cannot be
properly done this way.

For example, a researcher may be trying
to find out if different varieties require
different amounts of nitrogen. He may
have three varieties and treasts each of
them with four diffeeet amounts of
nitrogen. In this case, the paired t test
cannot be used, the complete
randomized block is suitable.

Now, the big quedion. Is dl of this
redly necessary? That depends on what
we are doing.

When we ae invedigaing anything that
is truy new, we MUST use this
approach. We need to be confident that
our assessment is vdid and this is the
only way to do it. For example, if we are
testing a new variety that has never been
grown before, or a new pesticide that has
never been used before, we must use a
satigticdly vaid method.

However, if we are trying to introduce
technology that has adready been proven
usng this gpproach, conducting more

daidicdly vdid trids is smply wadting
time and resources.

|  sometimes edablish “trids’ to
illugrate the use of badanced fertilization
to growers. In these cases, | may not
edablish sdentificdly vdid trids,  but
concentrate on demondration plots that
can show growers how to improve

efficency

The principles of plant nutrition have
been known for one hundred and fifty
years and have been authenticated with
hundreds of datidicdly vdid trids
conducted al over the world. While
there are certain aspects of fertilization
that ill require research, | do not need
to edablish trids to determine if we
should @goply nutrients to nutrient
deficient soils.

We have to avoid the two extreme
approaches, one where we believe that
we must condantly be conducting
ddidicdly vdid trids to rediscover
what we dready know, and the other
where we recommend and promote
products and techniques that have never
been scientificaly tested.

© 2002 Agro Services International Inc.
205 East Michigan Avenue

Orange City, Florida, 32763

Tel 386 7756601 Fax 386 7759890
E-mail agro@bitstorm.net
WWW.agroservicesinternational.com




