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Field plots Conmittee
Tht field experiments at Rothamsted, Woburn and Saxmundbam arc controlled by the
Field Plots Comnittee: G. W. Cooke (Chairman), G. V, Dyke (Secretary), J. McEwen
@eputy- Secretary), L. Fornden, I. 

-J. 
Graham-bryce, f. M. ffirst, A. t. lon*tor,

I..9: W. Joncs, J. R. Moffatt, R. Mofrt! J. A. Nilder and C. p. Wnittioghu-. f. f.
Dickinson, who joined the Fann stafl during the year, also attended the .itiogr.

TI.BLE I
Nunber of plots in 1974

Hay
Full scalc plots 6/id& tateo):

Clssical ewcrirrcntt:
RotbsDstcd
Samuodham

Lorq-pc rlod ru raio n ex pcrlneats :
Rotharrs,ed
Wobum

Oop-tequancc erwrire r:
Rorhansted
Wobum
SarEurdhaD

Armrul cxpertnglt:
RothaEstcd
Wobum
S..rmuldham

Touk:
RothaDst€d
Wobultr
Saroundham
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Rothamsted
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Wobum
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ROTHAMSTED REPORT FOR 1974, PART I

J. R, Motratt retired on 3l December lg74 afot 4l years of service on the Co'nmittcs

urJ its sulCo.-itt"es and working parties. As y7s1 6 taking responsibility for the

o."uIo" of -ort of the field workln experiments at Rothamsted and Woburn he

contributed much to the Committee's discussions.--i;;6i.h;t 
th" oumber of plots on the three farms; the total is sligbtly less than in

rsii. Ag"i"-th" o;b". of plots^ of grass increased, mainly in_annual experimelts. Plotg

;;;ffi;; (-"t ty potaioes) d;Eased by about 150 at Rothamsted but increased

slightly at Woburn.
IIdd ErP€dnents S€ction

Members of the Section, working from committ€e decisions, prodrrce randomisations,

ifi,ri -a t tt* of quantities o-eed"d fot the field experiments' When proposals for
!ip"rl-""t" ut" suboritted they are discussed (mainly with McEven) and at this stage

ii'ir ort* pottlur" to initiate Llabo*tioo between members of departments who are

working on similar or related subjects.
m" !"aio, also continued its- work of scientific liaison; we arranged 200 sepafate

progr".-o foi risitors (individuats or groups). The,visitors.in 19'74 included 17 groups

i.ofr or"o*. aod totallid about 3000-(as usual), In addition about 160 came to the

Subiect Dav on Beans and ,1000 to the Open Days in July.--Vi" 
"* 6gi.rir! . .oa..t scheme of 

-visual 
aids: Pattison (with help from.memtets

or iiant puif,Jogy--a Nematology Departments) r,nade a rideo-tape recording of the

;;.1"; ;J t #mission electroi'micr-oscopes and Quantimet' He has begun a. series

.i-rnff.rc nfnr, on aspects of Rothamsted's work; ICI gave us a copy of their film

'Ammonia', part of which was made at Rothamsted.

Sndldot exPerimmts

The Small Plots staff undertook all operations on 43 experiments, and some operations'

.*y oi*ni"n *"t" very time-consuming, on 25 others' These experiments involved 1088

ptoii on ra"a managpd by the small plos stafl and 514 on Farm land. As in 1973 our

i."o*".t *t" strai;ed 6 the utmost, but little scientific work sufered for ttrat reason'

iil*"& it tl" upwara trend in the volume and complexity of-its work continues, as

.*-. iitily, 
""t "'.t"f 

w l be needed to accommodate it, even if future seasons are less

difficult than 1974.

-Th;i;"iliti* on Small Plots land on Long Hoos were inproved late this year by-the

pr"uiri., J."l"s electricity outlets, availible to all experimental sites, for recording

instruments, spore and iasect traps, etc.
-Th; O; ':Compact 20' combine harvester was further modified during last -ninter
to i-p.on" tLtt"."ping of the cutting table and other input mechanisms' We believe

Gtt ii p"rfor-ar"" ira"-boo i.p.o"ed. A larger hopper was constructed to enable it to
t" *a'rt 

" 
it ti-rty thresher for cereals and field beans (Vicia faba)' Ditet comtine-

hr-;rtirt of beans iJ usually unsatisfactory because of losses-of grain by shattering at

the sutte;bar. The best method we have found for harvesting beans on small plots is to
cut by hand and th€sh in the combine via the hopper. (Wilson)

Coderence m ffekl meltods

In February a twcday conference was held at Rothamsted on 'Methods of Field Experi'
mentation'with Arabie Crops'. It was attended by 60 rePresentatiYes of ADAS, uni-
versities, ARC institutiotrs dnd commercial organisations, as well as many members of
Rothamstd staff.

Then and subsequently there was substantial support for the establishment of a field
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FIELD E)PERIMENTS SECTION

experim, ents equipment bureau at Roihamst€d as a means of communication betwecn
research centres and iadividuals on matters of mechanisation antl techniques in fielJ
experimentation. A start has been made in setting up this organisation and information
may be obtained from and lodged with Wilson.

Soil fmigetion end dhogetr for spdng }x,lIE, (yilit fanaL) rt Woburn
Since 1969 spring beans have been grown on the same site each year on an e4)eriment
testing all combinations of:

(i) \o fumigan! dazomet at 450 kgfta (in autumr),
(ii) No nitrogen, 125, 250 kg N/ha as .Nitro.Chalk'.'

.The site chosen had not grown beans for many years but was known to be infested
with migratory nematodes ofthe genera frichodoits, pratylmchus and, Tylenchorhynchus.
The treatments, applied cumulatively each year, had very consistent eflcts on yietJ.-''-'

Tleatmrtrt (t&lha)
-:--------=--

TABIJ 2
Spring beans: dazomet otd nitrogen experimmt

MeaD yields ofgaiD, t/ha
year

dazomet

0
NitrogEn

0
125
zfi

0
125
2so

t959
1.7
1.3
1.0
2-O
2.0
2.3

(+0.14)

1973 1n4
2.6 2.32-3 1.72.8 1.7
2.9 1.93.4 2.73.3 3.0

1970
1.2
1.2
o-7
1.2
1.5
1.5

l97t
1.8
t.3
1.2
2.4
2.6
2.8

1972
0.7
0.3
0.3
1.5
1.E
1.9

Meao
1.7
1.4
1.3
2.O
2.3

(+0.0, (+0.2) (*0.2t) (1s.21) (+0.le) 1a6.1jr
Note: StaDdard errors-for each year based o-n variatioD b€tB€eD rcpticates 00 derees of ftEedom)- Dalctt oo alrnual varBtoo or treatrDeDt cfests (25 D.F.)

Dazomet applied alone incrcased- leld slightrr. Applied nitrogen decreased yierd on
unfumigated soil but increased yield where dazomet wis apptied.-
_Nitrog'n had little effect on numbers of migratory nemiibdes but dazomet had large

efects. Table 3 shows the mean efrects (u*tig{ over yeani and nitrogen t*.tdlj.
Numbers of both rrichodorus rnd Tyrenchorhynchzs weie greatly lesr.ri"a io tu" rp.iJ!
following autumn fumigation but both genera increased-rapidly during th" gr;'*i";
season.

Stem eelworm (D#ylenchus dipsaci) was not present uDtil 1973 when a smal infestation
was accidentally introduced in the seed. Although the subsequent soil infestation was

TABIJ 3

Sprhg beans: dazomet otd nitrogen experiment
Numbers of migratory nematodeslits of soil

GeDus

Tyletchorhynchus
.----:---^_______

PrarylerchusTrichofurutTreatment
dazo.net
(ks/ha)

0
,t50

SpnnS AutuDn.
1800 z7@70 8m

Spring Autuotr.
185 lio0to

Sprhe Autunn.
300 4fi
45 2m

t Before applying daz omet

l3l
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partially controlled by dazomet, numbers increascd greatly in 1974 (to 8000nitr€- of
L1 .rirr.ds"t d piots, l4o0 on fumigatcd) and the orperimenr was terminat€d after

harvesL

-;*I diseas€s on roots did not differ sufrciently to account for the consistent l€ld
aif"r"I* and plants maintained a thick growth of lateral roots throughout th€ season'

arp".fi"lrt disciloration of root cortex, ranging from red-brorn'n to gey-black, was

;;;; Scores for root discoloration in July were similar with or without dazomet

iiopt i" tSZ+ *n"n the means were 15 and 63f respoctively' 
-Fungi 

were isolated more

ir"q,ii"Uy f-. a*"loured than from white roots and speci es ot cylindrocaryon, Pyhtu'n,

Rhizoctonia and Fusorirrr were the most prevalent.--Noarf"tit"tvRhizobfuanwaslessenedbybothdazometandnitrogenbutevenplots

eiven both had ibout half the nodular material presetrt on unteated plots
- Ddilth; very consistent efrects of the treatments on yield there is no convincing

*pfu"[tio. io. tle etrects of dazomet on the nitrogen rysponT' (McEwen, with

i6*Uy 
"ra 

Salt, Plant Pathology DePartment and Mrs. Janet Fraser, Nematolory

Department)

The effects of hcorporlthg P tul K ho fte sbsoil

Asmallpilotexperimentwasstartedonthelightsoilat-Woburntotesttheeffectof

"ppi,l"ei 
;a L f"rtiliser to the subsoil at rat€ecalculated to make the subsoil as rich in

"ili6t[ 
p--a K as the topsoil. Superphosphate and muriate of potash, at 1930.kg

irOrffr. -a ffO te KzO/ha, wer€ dug 
-into 

the subsoil by haod, the topsoil being

temporarily removed. Other treatments were:

$ the same amouDts of P and K incorporated into the topsoil without distubing
the subsoil

(i0 subsoil dug without additional PK
(iii) subsoil undisturbcd, no additiond PK.

The usual amounts of N, P aod K used in farming pmctice were apPlicd to all the crops

in addition to P and K on test:

Wheat
Barley
Sugar beet
Potato€s

TABLE ,I

Deep PK exPeriment
Mcsn yields, tA8
Subsoilinr P aod K to Patrd K to

No& aloDc - topcoil suhcoil

5.6 6.5 5'2 5 9
9.0 lo.E 10'9 Il'0

(ksih.)
N PrOr KlO
t(x)60@90 70 70
t80 105 2to
29 250 390

wh-,{s#*

r".kry{H;
Potstoc+ totsl tubcr!

s.s"'-b.', ti:ff
132

4-9
1.9

68.8

4.9
29.2

6.2
5.3

78.5

s.E
(+0.61)
a+0.63i

(+0.76)
(+o'49)

(+o'97)72.1

5.1
27-1

65.1

5.0
32-6

4.5
4.9

5.2
5.4

Staldard crrorr based on 6 degrees of frcedom

5.5 (+0'20)
39'0 (+2.93)
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- ^}.11ryt_y3q 
danagcdty birds shortly bcfore harvest and differences in yield were

9ol sl{rlg31 tl able 4)..Bol} potato and sugar beet crops had enbanced yieldi from pK
rncorporated into the subsoil. (McEwen)

Designs fc ffeld experimeab involving interferere
The proble1Ls of field experimentation 

_on the cotrtrol of locally-dispemed pathogens in*H:h lT,{.ToT' hry_l adjacent ptots may afect yields tiueiea to 
""p.trts oi

sJstematlc design (see p. 221) and to_a consideration of.serially-balanced, designs (Finaey& Outhwaite,. Pro ceectings of the Royal .Society -B 0950, i45, iS3_SO.t). i *;pute;program has b€en written to produce designs' for iour i'reatments ",it tn" roloG"!
properties.

O Each lns 38 plots in one line, comprising nine replicates of four treatments A, B,
C and D plus a dummy plot at each end.

(ii) Every possible sequence of three treatments @ut excluding repeated treatments),
e.g. ABA and ABC but not AAB, occurs once and only oice in tl" ,"qo"o"". 

--"

The designs (more than l5fl) in number) allow the effects of left-hand and right-hand
neighbours of each treatment to be-scparaiely estimated. We hope ttrat lwith irembers
g! th. e Pla-1t Pathology Department) one such design witt Ue irifi in th; field in 1975.
@yke, with Christine Shelley, Computer Dqrartmit)

T[s mi ing and bating qu.lity of Rothamstett and Wobon wtcet
Since 1968 w_e have provided many samples of wheat grown on experiments at Rotbam-
sted and woburn to the Flour Miring_aodrating nesiarch Associition at chort]o;;.
Some eryreriments have been modified^ at their {uest. A variety of tests (Elton & Greer,ADAS Qwrterly Reriew (1971), No.2, 8!9e wis applied to each sampli lincluding A;
assessment 9f the quality of a sample loaf baked wiii four ground in'u dod;; ;il).Th: be* kgown way for a farmrr to grow wheat of good-miling quality is to sele*
a variety bred for q'ality rather than yierd. Maris wid-geon Gtawii. ooe'rucu rariety
and it was included in most of our variety trials; Cap;lh iCA) which has been our
standard variety for some years was also included. tn tiri foUo*in! paragraphs we omit
effects that were small in relation to the differcnces between these 

-two 
varieties.

Ilr:he! wei$l. (MW 60.3 lb, CA 59.4; conespondingspecific weights are 75.2,74.2kgtilr.
l97l (when the summer was dull and wet 

"ira 
l*rlii.r"". werrpievalent)'gave bishet

weights about 1 lb (l.1kg/hl) less than 1969, 1970 and 1972. Wfreat grown aiter two or
more years'wheat or barley at Rothamsted had a smaller bushel ieight than wheat
after a two-year break but the effect varied- grratly between experiments. Increased appli-
cations of fertitser N gave increases of 21b e:Zkdil) o. -o." io some experimdnts
but not in all.

Yielrl of flom (rs I ol $aiin). (MW ?5.0, CA 72.r.1969 (a hot, dry summer in which
loose smut was prevalent) gave the least yield of flour, 1972 (cool and-dull) tne most; tne
difference was about 31.

Wheat grown after leys of various types gave 4-51more flour than wheat aftcr an
arable sequence chosen to minimise solt-torne alseasa (especially take-all). Nitrogen had
only small effects on yield of flour.

.Cotom of flour (smaller numbers detrote better colour; the $ade of most bread flour in
B-ritain is about 3 units) (MW 2.6, CA 3.0). l97l (mean 3.6fwas much the worst season,
1972 (mean 2.1) the besL
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Increas€d fertiliser nitrogen (and, on Broadbalk, farmyard manure) worsened the

*l*";;; th" ir* Ly, at m-ost, o'o units. Effects of crop sequences were irregular'

Perc€ntrge protein in flour (at 141 moisture). (MW 10'9, CA 9'8)' Wheat grown-after

" 
t.-y"ilu"""t 

"t 
*ot".ti rrua cl'i 7 more irotein than- comparable Rothamsted wheat ;

*ir*t'riU.*itJ*r,eat or barley at othamited had O'2% less protein than wheat aftcr

iiri ur*t.-i"rtifi*i N consisrcntly increased the protein content of the flour even at the

;;6;;i;;t"d 12sz kg1; aierage increases for N applied in spring ranged from

about I % to rcarlY 3\.--A;"4; f.* 'r#t:ti.t grown in I 1 experiments, a split 
-dressing 

(125 kg N/ha^ in

rr.in* rf-*?f tg ut flowerin=g) gave 0'41dore protein than 188 kg all in spring' l'0f
.ore1hu, 125 kg in spring with no late dressing

The results ofiaking tests have not yet been fuUy examined'

Strff

c. R. L. Scowen retired at the end of March; his Patienceand kindness in explaining the

*i.t of A" .t"tio" wilt be remembered by a multitude of visitors'' 
\i. i. M;i; G".otho), A. O. obi (Nig;ria), A' Were (Kenva) spent different lengths

of time in the Section.-';ft;ad;da; joint saeoc" n t"arch Councit/ARC Management Course organised

by the SRC.

Pltlicrfim
RrsrRCg PAIB

DyE, G. v. (194) Desips to mbimizr loss of hformation in polynomial rcSression'

Applied Stattunk$ 23, DlAg.
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