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6 TECHNIQUE OF FIELD EXPERIMENTS
the necessity oI cutting them out. The bulked produce of the
independently located sampling units form an excellent sample for
chemical analysis. Smaller plots can be dealt with by the sampling
method than byordinaryfarm methods, and this is of great iuportance,
since for a given experiment3l area, greater replication can be ob-
tained by reducing the size of plot, and the accuracy of the experi-
ment so increased. Where large scale machinery suitable lor dealing
with small experimental plots is not available, the sampling method
may be used, and the problem of harvesting complex field experi-
meDts at farms some distance from the organising centre can be
solved. Finally, since sampling in some form is necessary for the
study of crop growth and development, a statisticalll sound method
of sampling is indispensable.
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THE IMPORTANCE OF FIELD
EXPERIMENTS

' Bv T. I{. J. CARROLL

InPtrial Chcnid l*dutriet

Durrlrc the last few years the number of artificial fertilise+s placed
oo the market has considerably increased. In particular Imperial
Chemical Industries has placed belore the. farmer a number ol
concentrated fertilisers such as have not previously been available
in this country.

It is of the greatest importance to the fertiliser industry that it
should Inow as accurately as possible the value of its products,

Numerous institutions and agricultural Etatioqs in this country
are engaged in establishing the. general value of fertilisers. There
are some, however, who do not caie to include the new concentrated
fertilisers in their programme of work because they were made by
one commercial firm.
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TECHNIQUE OF FIEI,D EXPERIMENTS 6I
Since, however, it is essential that the manulacturers must havc

as accurete an estimate as possible of the value of the fertilisers they
ofier to the farmer it is obvious that they should encourage such
institutes to experiment fth tertilisers, either by providing grants
of money or in other ways. But this is not sufficient, The methods
by which fertiliser expedments are carried out by such bodies must
be carefully examined, and the results scruti[ised so as to be able
to judge to what extent these official experiments supply the fertiliser
makers with reliable material for judging and for proving the im-
portance of their products.

So far as one is able to.judge from the published results of ex-
perimeats by many agriculturrl stations rhe fertiliser industry is
not being materially helped in its search for knowledge oI the efiects
of its products. For instance publ.ished reports seldom state the
number of replications used, the method of lay-out is rarely stated,
and the degree of significadce of the results is not stated- More-
over, information essential to the proper understanding of the trial,
such as previous manurial treatment of the ground, previous cropping,
etc., is usually ornitted. More important still the economic iipeit
oI the situation receives qo attention as a rule, although a profitible
return on money expended on fertilisers is almost invariably the sole
reasol for using them, and the real value of a fertiliser lies, not in
increased yields so much as in the amount of profit which its ap-
plication provides to the user.

Reliable investigatious into the efiects of fertilisers which may
be expected uodeq,normal farming conditions are only posible by
means of tests with fertilisers carried out on a large scale. Such
tests should be carried out on a uniform plan, all the treatments
should be replicated a sufrcient number of times to allow of the
results being statistically examined, and the tdals should be so dis-
tributed that the efiects of varying weather conditions can be studied.

The cuhivation rreatment of all the plots should of course be
identical, and at each ceutre each operaiion should cover all the
plots on the same day. The seed used at all the centres should, so
Iar as- posible, be the same, and the same methods of harvesting
should be followed.

- The object of such a mulriple scheme of experiments should
be to obtain an eract knowled[e of the efficieniy oI the various
fertilisers which contaiu one or more of the threi principal plaut
foods. That is to say, one should be able to ascertain for thi country
as a whole the efiects of nitrogen, phosphoric acid and porash whicL
Ihe farmer can count on getting in a normal season. At the same
time it, should be possible to find what combination oI plant foods,
and what quandties of them provide, the most profiablz rcwlt.

I
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6z TECHNIQUE OF FIELD EXPERIMENTS

The erperiments should also be designed to ascertain the most
favourable time of application.

Unfortunately we are still far from this ideal state of afiairs'
Although thousands of so-called {ertiliser erperiments. have been

carried out in this country we have scarcely vet begun to collect
reliable information in a scientiic way, The farmer is not alto-
gether to blame for oot taling the results of previous fertiliser er-
periments into account when planning his {ertiliser Programme.
He realises, better than we imagiue, the limitations of the ordhtary
fertiliser trial.

If we are to arrive at certain and exact results we must be able
to put a value on all those lactors which i'ufluence the yield, including
the oue which is the object of the investigation, nauely the fertiliser
effect. The factor which it appears impossible at present to assess

is the influence of the weather. The weather sometimes fayouls
the plant aod sometimes hinders it. It is not so much the
weather ove! the whole season as the particular climatic conditions
at critical stages irf the plant's life. Weather conditions, therefore,
being frequently the factor with the greatest influence on the harvest
also determiqe the efficiency of the fertiliser in au important way,
[or instance, the fluctuatioff in the eficiency o{ fertilisers caused

directly by weather conditions may be so considerable that, on the
same site, the efrciency of I lb. oI nitrogea during three suc-
cessive years mry y^ty between zo, rz and z8 lb. of graio, It is

evident that iI the farmer intended profiting from the results of
such a trial {or one year only, he would arrive at false conclusions
regarding the aoeaag? fertilising efficiency o{ the mate al tested. As
most of the published results of trials carried out in this countly
are due to denonstrations of one year only, the majority of farmers
are right in rejecting these results as a basis of their future fertilising
plans.

How then can we ma.ke the results of our {ertiliser trials more
exact so as to provide the farmer with a more reliable guide for his
scheme of fertilising i We must 6nt of all ascettti the aoctagc
efiect of the weerher over a more or less extended period of yean.
This could be done by carrying out the experiment at the same place
over several years, but such period would have to be rt least five
years and probably ten. But for propaganda purposes the fertiliser
industry requires to be rapidly informed of the value oI its products,
and even five years is a long time to wait.

The alternative method is to have the largest possible uumber oI
tdals in regions where the soil type is fairly uniform and cultivation
methods similar. Weather conditions would generally vary in
difterent districts of such regions, and the influence of the weather
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might be ascertained over one or two yea$ by combining the results

of such regional trials. The accuracy o{ such estimation will be

all the greater iI thi number of trials is large and if the weather con-
ditions vary to a considerable degree in the various districts of the
region under consideratioa.

To sum up one rnay sa). that the toutine methods of trials as at
present largely practised do not meet our modern demands for
iccuracy. A search should be made for regions where the agrkul-
tural and climatt conditions are practically the same. In such regions
a large number of experiments should be organised according to the
:ame method. Only iu this way can the real efficiency of fertilisers
be ascertained. This is specially obvious when we are considering
the eftects of one particular plant food applied in difierent forms or
at difierent times, where the efiects may difier only to a very small
degree and where the infuence of th€ we.ther may be many times
greater than such small difierences due specifically m the fertiliser'

It is obvious that slch a scheme of fertiliser experiments should
be very carefully organised and carried out.with meticulous cate.

This, however, is not impossiNe in practice, given r suitable stafi of
qualified worLers. The number of agricultural iostitutes capable
of carrying out such a scheme in this conntry is not sufficiett to
cover the whole country, and it will be necessarv for fertiliser makers

to engage in this worh for themselves, but if such institutes as aheady
exist could be persuaded to organise a large number otr eract trials
on a carelully conceived and uniform plan such worh would go a

long way towards prqyiding the farmer with reallv reliable evidence
of the practical value io him of modem chemical. fertilisers,

DISCUSSION
Dr. E. S. Brurx (Warminster), whose well tnown. halJ drill strip

method has bcen used by the Natiooal Institute of Agricultural
Botany iu their vadety trials for many vears, opened the discussion.
Oa the groua& oI eas€ of uralip.ulation in tle field he strongly
preferred a systematic arlangerrent to the raudonised system used
by the Rothamsted worLers. The statistician was a good scrvant
but a bad rnaster. He considered that tbe justification for agri-
cultural erperimeots lay in the degree to which they helped the
Iarmer's pocket. Contiaental workers lud been a.head of this couatry
in carrying out repLicated erperiments with a uni{orro plan at numerous
scattered centres. He instanced the early work done on this plaa
in Denmark with Barley vrrieties.
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