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TECHNIQUE OF FIEI,D EXPERIMENTS 49
arise are those which are evolved by the research worket himself and
which suit his own prrticular couditions.

PRACTICAL DETAILS OF EXPERI-
MENTATION ON ORDINARY
COMMERCIAL FARMS

By H. V. GARNER

Rorhamtted Erp*immtal Statin

ExrruuEvrel plots on the commercial farm call for Iabour of an
unusual kind at busy seasons of the year, and there is sometimes
a certain amount o[ difficuJty in inducing farmers to co-operate with
experimenral srarions in field work. Our experience has been rhar
having once accepted an experiment the distu'rbance of f"r- .ooiln.
has proved less rhan might have been expected, and farmers have
been willing to retain experiments for a jeriod of years. This co-
operation is beneficial to both parties; foi the reseaich institute can
test rts lindings ulder difierelt soil and climatic conditions, while
the- famer has rhe advjntage of the only lertiliser experi;;;is
which he can interpret with confidence, nimely those cairied out
on his own soil. Accordingly the aim should be to desien experi
ments which haye sufficient pracrical bearing ro appeal to rie f".rrr"r,
wnr-le.afto provldtng rnlormation on more general questions,
. Hitherto most experiments on commircial Iar'ms have been on

slngle or tn some cases on duplicate plots, but more elaborate arranse_
ments involvin_g higher replication are required to bring out sm"all
drfierences. Moreover, the finer poinrs,-if definirelv "established

are well worth the farmer,s notice: Th; p"rro." .i',frir- r1-r., iito describe the methods used in carrying or', -oa.--i.ffiri.iexperiments under the ordinary conditioni of .om*"ri.rl f'a.mine.'l.he work has been done during the last few years by members 3f
rhe Rorhamsted-Stafi. The experimental .*,*i ..*.'" *iJ" .Ji*
up to r50 m es lrom headquarters. lransport has been by train aod
hired car and the equipment no more than cin be carried 

"r'r"r.aona.r,tugg:ge. Usually.rwo supervisors have been required.

" Co-operation with the Farm Staf._The esseitial for rhe success
of experiments of the kind under c6nsideratio" i, tfr" .i.r"-."_op...-
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50 TECHNIQUE OF FIELD EXPERIMENTS

tion betweeu the experimenters and the farmer. The nature of
the trial should be fu\ discussed with him, and any modification
which he may suggest should be adopted if found to help the mai"
object in view. The interest and help of the farm foreman is equally
necessary, for the arrangements with regard to labour and equipment
are usually in his hands, and much time can be saved on the farm
if this part of the programme is well looked after. Also it will usually
rest with him to see that the experimental area is properly drilled
and kept {ree from any manures which are to be applied to the rest

of the field.
Cboicc oJ Laad.-The experimental error is largely determined

by soil variition, and great care is necessary in choosing the site for
the experiment. Here agrin the help o{ the farmer and his {orem'an
is essential, for cross-cropped o! cross-manuled areas, wet spots' and
even the sites of old dung hills are not always aPParent to outsiders.
Minor soil variations which exist in every field can also be brought
to the notice of the experimenters. A simple test for limc oYer the
proposed area is a safeguard where sugar beet or clover is to be grown,
ind when an erpcriment is to remain for a series of years a soil analysis

is used as a basis of the choice oI a suitable site.
Pbt Anargemert--Iatin squares involving four, five or six

treatments are the forms preferred lor soils of a rather vadable
character. These are sometimes modified by splitting the plols
to tate in another compadson, thereby doubling the lumber o{
plom without increasing the a!ea, or by interw'eaving the rows oJ

columDs with two varieties of the same crop. If a larger number o{
trettEents thao six are to be investigated as io " balauce " erperi-
ments, randooisQd blocls are used with four replications. The plots
may bq split in this lorm also.

Siz, if Pl4x.-Usually the main plots are r/, to r/uo acre for
both cereals and root crop6, In root crops these are, if necessary,

split into halves, for cereal into quarters (Ior harvesting by the sampling
method). Labour considerations make the total area of more accouut
than the number oI plots, and {or easy handling it shquld not erce€d
!/. acre; indeed '/1 an acre is large enough if a heavy crop af pots
and tops is lik3ly to be grown. Up to the present, hay plots have
been larger, r/ro to r/ru of atr acre is the usual size.

Mixiry Mawret----The Iarmer should be consulted about the
scale ol dressiags, for his previous treatment of the land, ag, the
appliqaliel of dung, will afect this question. Iertilisers of lnown
analysis are always used aud dressings warked out in terms of N,
PrO. and KrO. When manures can be mixed at home and ta.Len

straight to the field this is desirable, though railway ofrcials and tari
drivers seldom regard 5 cwt. oI rqaoure as passengers' luggage. The
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alternadve is to send the manures in bult to the {arm well ahead of
sowing-tirpe and weigh, mix, bag and label on the larm. A portable
spring bahnce reading zo lb. by ounces is quite satisfactory for this
work. The calipg of maaures on storqge ienders the dipatc[ of
ready mi:ed.ma.nures_ by goo& train rath--er risky, bur it is lioped to
oYercome this dificulty iq future.
. !.ayixg-o-ut of Pl*.-The experimental equipment consists of

chain, crossheld, sighting posts, pegs and string. ' plots are set out
square, .wilh their length perallel to the line ol drilling. pegs are
pu! iu all-rolnd the outside found4ry and the whole slruig aloq-g and
across to define the individual plots for manqre sowing.

,. Sowittg M aturet.-After checking- the b"gs on ihe plots-a verF
n_ecess4ry pregaqtion-the sowing is done by haad. Faim hands db
this job quite we[.] if the nsture o{ the'worl is erplained. The
stringing rcnders the chance of mistakes very small, 

"nd 
thu ,oper-

visors can usually Iend a hand with the worl.
Locqtbq tbe_ Plo*.--Two of the comers oI the experimental bloct

are peymanently fixed by driving in at each of thim a stout pFt
level with the ground. The distance from these sunl peqs 1q 5ugi
staptial posts in the field boundary is ascertained. As'a-safeguard
against the Ioss oI these posts, measurements are talen which i'nable
them ro be picked up from pelmanent land-marl<s Gatepostsr trees,
etc.). In rootcrops counting rhe rows from a defiiite'poini is an
aid to picking up lhe experimental area. On leaving the e*periment
lt is necessary to define the corners with conspicuous posts-in order
to_ avoid the area being 

^run 
over by rhe farmer's own manures.

The subsequent operationl ort the experimental area are now carri.ed
out exactly as the rest of the field 

"nd 
its presen." is no hindrance

to the farm.
Field Obrrvatiols.-A detailed plan of the experiment is sent

to the farmer and his notes and commints on the actio; of the manqres
are of great value. Special ohseryations may require a virit from
neaoquarters,

Haroat.-Mo.re 
.bLdp is required from the farm at this st{ge thap

at any orher. A few days' notice of the approach of haiesg is
necessary-in order to enable the plots to be separated froq the rest
of the field and also separated from iach othei. Swedes and susar
treet are separared by strings, and rhe farm stafi allowed to puU alnd
top them on the plors. Here again little supervision i, n'ecess".y
when the job is understood. Pouto flots are-sgparated by digging
3-foot lanes across the rowr aqd one iicker for eich plot ito"i'it 

"frontage is_ made.rcsponsible for the pot"to"s sp,rn oJ ploughel out
in his area (defired by stales). If potatoes are haud dug idyitringing
across the rows is necessary, potitoes are sacted up ia riuign"j oo
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a corn scale. Beet and swedes are weighed in a pignet on a triPod

roushlv constructed on the farm, using a zoo lb. sPring bahnce'

b.i.rl, ".. harvested by the sampling method, which is, tht
subiect of a Daper by Mr. Watson. Hay is iut by the farm methods

when r/," ."i. olott'"t. used and separated on the ground by strings'

It is m!d'. and'cocled by hand on the plots and weighed as described

for sugar beet.
Simoli s,-.Soil samples are taken lrom the unmauured plots in

..r. 
"r'.1"t'i."1 

work ,eims desirable from the yield data' Sugar

beet is sampled for sugar, and hay for dry matter, every plot being

treated indipendently. This is quite an appreciable addition to the

labour of hawesting-
Laborr Couidnlatioar.-The amount of work entailed by re-

olicated experiments is regarded as a sedous matter not only by

i.r*.r, boi also by man/ experimenters. The operations- on.the
erperiments carried oot in thi last few years have been timed in
orier to obtain a rough idea of the labour involved. The data are

only to be taken as a vi-ry rough guide, for weather and crop conditions
give .ise to big variations. Siace an experiment is seldom less than
jz plots, tim"-s have been worked out 

-on 
this basis.- The figures

iefei to time spent actually on the oPerations' An allow-ance must

be made for the'nec"ssary pi"p"rations for starting and for clearing up'

AVERAGE TIMES REQUIRED FOR AN EXPERIMENT OF
3z PLOTS

Mix manures
Malk out plots
Apply Manure
Locate Plots
Hay Hart)est-

Weigh out of cock,
and sample

Ccleal Hdroesl-
Sample barley

Potato Halvesl-
Sack on plots;

plough and 8
pickers

Sack on plots; 6
{orks and 9
pickers

Weigh sacks o D
plots

S gdr Beet Hot@st-
Weigh roots and

tops aDd sample
oD plots

'LtJ L' ecre'

2 metr r l hours Plots r/5e-r/roo acre
2,, rl ,,
2,,2,,
.,,*,,

4 ,, s ,, ,, r/.r acre

2 ,, 6 ,, ,, ',l^" ,,

8,,
2L ,,

3,,

(^
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Stardard, Enor obtoined.--:fhe feature of replicated experiments
is the reduction of experimental error and its valid estimation. It
may be of interest to summarise the magnitude of the significant
difiereuces between treatments as found in recent erperiments on
the above lines. By the usual convention a significant difierence is
one exceeding three times the standard error. The figures are as
follows :-

}IAGNITUDE OF A SIGNIFICANT DIFFERENCE (3 TI}IES THE
STANDARD ERROR) BETWEEN TREATMENTS IN RECENT
REPLICATED EXPERIMENT ON ORDINARY FARMS.

Hay '
s"rt.r I^GId"'t)lraw
Swedes

Nat rbar oJ
Ez?ci .n s

II
3
3
2

Allrorinat
Sigaificat<t Diffcrcttcc. cash oalr.c of
Cd. Pcr Paf c.n!. of tha Sig',ifcarl

Acrc Madn YiaA Dffircttct
3'8 t3.7 6s. 6d.
2.9 t8'8 206.
2.5 15.7 3s.23 8.o r7s. fi.

20 12.r 4OS.2, 13.2 8s.
20 8.3 8os.

s,s* b"*{ffiS 
2

Potatoes ro

r By samplirg methods.

It is sometimes urged against replicated experiments that they are
needlessly complicated for ordinary purposes, though they may re-
veal points of academic interest. The cash value of the above de-
tectable difierence are ill most cases quite considerable and represent
returns which would cover any reasonable expenditure on manules.

The technique is certainly not too precise for ordinary purposes,
and it is doubtful whether a cruder one could give results that could
not be obrained equally *ell by observation.

Scoge oJ tbc wo*.-With the limited stafi available the amouot
of wort which can be undertaken is small, the chief difrculty being
its seasonal characte! and the fact that the farms are widely scattered.
To obtain information .over a wider area suitable schemes having
a common basis and involving the co-operation of workers at other
centr$ are required. A beginning has been made in this direction,
but much remaias to be done before the soil types of England will
have been carefully exaniined in their responses to manurial treat-
ment.
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