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FIELD EXPERIMENTS
ON THE ROTHAMSTED FARM
Tbe following members of the staff, who constitute the Field

Plots Executive Committee, are responsible for olannine and
carrying out the programme of field experiments: E.'M. Cro"wther,
H. V. Gamer, J. R. Mofiatt, D. J. Waison and F. yates.

The programme of experiments was slighdy smaller than in
previous years. ,The- total-number of experirienial plots was 1,554,
compared with l,?22 in 1945.

A.-Cressrcar ExpERTMENTS

- l. - proalblh and Hoosfeld.- -Some of the Broadbalk plots and
the whole of Hoos6eld were heavily infested with udd-oats. Ao
attempt was made to remove them bv hand-pullins soon after the
panicles emerged. -A.ll the Broadbalk whea't plot"s were cleared,
except for Section IV of plot 2, where the infestation was oarticularlv
heary, and had obviously depressed the growth of wheai. On thi
section a narr-ow strip was cleared of oats and left to give an
estimate of yield at harvest; the rest of the crop was cut crien and
carted ofi to prevent reinfestation ,r rith .h"d .eld.

The inlestation on the Hoosfield barley exlrriment tyas more
severe and widespread than on Broadbilk, and it was found
impossible to clean more than a smaLl fraction of each olot bv hand-
Accordingly the weeding operatious were restricted to i smalt
section of each plot. The crop on these Darts was left to riDen. and
the unweeded crop was cut green and rimoved.

2. - B9nfteld.-Sttgar beet were grown on Barnfteld for five
yeqr_s S{ore the present continuous cropping with mangolds began
in 1876, but at that tirne the crop was ;<it c6mmonly grlwn in ;his
country and the results were of little practical interisL As it has
now become one of the most impokant crops in the Eastern
Counties it was decided to resume croppine frth susar beet on
about a quarter of each plot, the remainder c'ontinuins In mansolds
as previously. It is hoped that this wiU provide usefril informition
on -n-utrientdeficiency sl,rnptoms in sugar-beet, and on the efiect on
Jneld ol- nutnent supply over a much wider range than can be
obtained in short-period experiments on other fieldi of the farm.

Unfortunately, the 19.16 crop was very irresular_ and failed
alrnost completely in some parts bf tne fielal It ias tlousht that
this might be due to an increase in the severitv of attack"bv beet
eelworm, which is kno[,n to be present in the field. and arranee'ments
w-ere made for a further investi[ation of the eelworm cyst pofiutation
after the removal o{ the crop. -

No changes were made in the other ctassical experiments.

B.-MoDERN LoNG-pERIoD EXpERTMENTS

AIl the existing long-period exlxriments were continued, and no
new ones vere begun. The deep-cultivation rotation exDeriment.
started in 1944, has passed through its preliminarv vears. ana a[
stages of the rotation $'ere estabtiahed for the firstiiine ir 1946-
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C.-SHoR?-PERroD EXPERIMENTS

Short-period experiments were made on the following problems:
lll Bttlhy orga*ie ruzrras.-The manurial value oI the following

materials was tested: farmyard marures, made with varying ratios
of straw to feeding-stuft, in covered boxes or in open yards; sewage
sludge; composts made of straw and sewage sludge; bracken
compost; peat. To distinguish between physical and nutrient
effects of the organic manures, the responses to dtrogen, phosphate
and potash in the presence and in the absence of the manules were
measured.

The residual efiects of similar materials applied to potatoes in
1945 were measured in a wheat crop.

p) Fenilisa Placcrnenl.-Work on fertiliser placement which
has been going on for several seasons y/as continued. Two experi-
ments were made. The first, on potatoes, compared the effect of a
broadcast application of mixed fertiliser with applications in bands
in contact with the seed, below the seed, or on either side of the
seed. In the second, the efiects on lvirter beans oI phosphate and
oI potash broadcast or drilled with the seed were measured.

(3) Bcans.-The experiment on beans tested, in addition to the
placement of phosphate and potash, the respons€s to farmyard
manure and nitrogen, A comparison of early and late autumn
sowing was also included, but the late sowing Iailed because o{
severe damage by birds and had to be resown in spring.

In another experiment four strains of \f,inter beans were
compared. Two rates and times of sowing and two methods of
sowing, by broadcasting the seed before ploughing or dropping it
into the plough furrows, were also tested.

(4) Elast.ot disea^se of whcat.-Alr experiment started in 19,14, on
varietal differences in susceptibility to infection with eyespot
disease and to lodging, in crops sown in October or in November,
was continued.

In another exlxriment the efiects of varying the rate and depth
oI sowing, and the rate of application of a nitrogenous toPdressing
on the amount of infection and lodging, were studied. This experi-
ment also included a test of spraying with sulphuric acid in the
spring as a method of controlling the disease.

(51 Potalo*----T\e study of the efiect of varying the time of
plalting between the end of March and earty June on yield and on
lhe responses to farmyard manure ard fertilisers, begun in t945,
was continued iu an experiment which was also used to provide
information on the spread of leaf-roll and severe mosaic virus
diseases lrom infected tubers planted on each plot.

Alother experiment was designed to compare deep and shallow
inter-row cultivation, and to measure the efiects of earthing up and
of a straw mulch applied between the rows, on feld and on the
amount of greening and blight infection in the tubers.

Hoos FrELD FouR couRSE RoTATIoN

This experiment was started in 1930 on a Iour course rotation
with one block lor each crop each year. Each block had 25 plots
and difierent experimental manurial trcatments were given to five
plots in any one year and repeated on the same Plots every frlth ygar.
The combinatioir of a four course cropping rotation with a five
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cours€,manuring rotation means that for each material the combina_
tron oI a grveD crop and a given stage of exhaustion recurs onlv once
rn-P year-s. By this time each oue of the 20 plots for each nianure
will have been used to test each stage of exhaustion otr everv croD.
The effects of soil irregularities wiU ihus be reduced to. 

"rniimuri.- lhe expenment lalls rnto two sections. The first tests threebu\ organic manues: farmyard manure, straw-comooai. ;,i;;;
straw. The farmyard manure and straw compost iupplv ecuat
amounts of organic matter, and the raw straw G equal iir "amo'unt
to thlt used in making the compost. Each manrire ia a;J;;a
shortly before application, and extra fertilisers are added to n.r,iid.
equal amounts of nitrogen, phosphoric acid and ootash in aU tlr""
treatments. No further fertilisei is given in the next four seasons.The second section has two treatments-suDerDhosDhate and
miaeral phosphate-applied once in five vears Gtdttu'o-" tJJ
amount of phosplroric acid a. in ttre adjusted organic manures, but
wlth annual applications of nitrogen and potasb- equal to one_fifth
of the total amounts used in the o-rganic miLrure series. it" 

""r"i-pbosphate series thus tests five--yearly phosphate *ith .fi;
nitrogen aad potash against equal iotal anlounl, oi pf""i tooa" i"
o-rganlc maDures applied every five years. The exdriment would
show in time whether the omission of organic minures has anv
cumulative effect. Mineral phosphate is ldown to be unsuited Io'r
thrs neutral soil, but it was inctuded to serve as a ,,coDtro[,,i11 the
early years and a.lso to test whether or not it mieht exeJ an;
progressively benefcial efiect over a long period.
, Data for each stage of exhaustion'ari alreadv available in
lourte-en seasons for potatoes, barley and wheat and in ten s€asons
only for rye grass. A summary of ihe main results is given below.

REsIDU.IL EFFECTS IN Hoos FIELD FouR-couRSE RorATroN ExpERr-
MENr, RoTHAMSTED, l9g2 To l94S

The dung and straw compost each supplied SO cwt. orEanic
matter per acre. The raw straw equalled the amount used to ake
the compost. Fertilisers were add-ed to raise the total plant toJto 1.8 crtrt. N, 1.2-cu't. P2O5 and 3.0 crt. K2O pur 

""i". lh*u
manures. were appLied every live yeArs with -notfring in the four
rn teryenrDg seasons.-The superphosphate and mineral phosDbate suDDlied 1.2 c.q.t-
P2O5 ?er acre every fifth year with 0.86 c t. N anh'0.6 cwt. K.O
as sulphate of ammonia and muriate of potash p". ac." uu"14,
year,

The benefits from fa-rmyard manure are very much less after one
year than rn the year of application, and therels a small but steadv
dectu€ up to. tou-r yeals after application. ln the year oI applicatroi
raw strar with fertilisers gave better results than farmvarri maoo..
or stralv coEposts, the advantage being especiaUy e.;at witb rve_
trass, whrcb responded very well to the la;se anioint of sulphiteol ammonia grven- lvlttr the straw. The airerage residual e'fiects
tlom raw straw rdth fertilisers were at least eq-ual to those from
farmyard maaure. Farmyard manure g"r- bltt". results thanstravr'rompost on potatoes, both immediately and as residues:
these two.manures gave equal yields for the-other crops. Rawstraw with fertilisers gave better results than strawiompost,
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Years
after
appli.
catrolt

Barley Rye ga-as Wheat Average
Potatoes clrt. clB-t. dry cwt. qop*

tons grain matter grain cwt.
Per acre per acre per acre Per acle Per acre

Fa/rnltsril MLrutre' o 5.93
| 4.71
2 4.56
3 4.29
4 4.06

Mean 4.7 |
Strau CornPost

0 5.30
1 4.16
2 3.86
3 3.72
4 3.74

Meatr 4'15

28.5 r8.9 22.6.2 12.5 18.9
m.7 r0.3 t7-4
19-2 9'6 l7-2
r8.5 8.9 16.0
22,0 12.O r8.4

24.9
19.5
l7.a
r6.9
15'9
19.0

21.7 r8.1 23.2 .9
22.2 t2.9 18.3 18-6
20.2 9.8 16.8 16.5
t9.2 8.9 r7.5 16.0
18.3 9.7 15.6 15.6
21.5 ll.9 r8.3 l8.l

Rau Stra'o

Stberbiosbhal.- o 6.14
r 5.16
2 5.36
3 5.38
4 5.08

Mean 5'48
Minerdl Phoslhate

o 4.17
1 4.17
2 4.24
3 4.54
4 4't2

Mean 4'25

0 6.42 29.5
, 4.70 22.5
2 4.77 2r'O
3 4.32 20.4
,l 4.18 20.8

M€an 4.88 22'9

30.6 25.3 29.4
12.4 18.0 l9.r
lr.9 r8.7 r8.9
r0.8 17.6 17.6
9.4 16'6 16.9
15.0 19.2 20.4

la.l 20.3 24.8
t9.4 2.O-3 -2

r8.8 20.A 23.2
16.8 20.5 22.4
17.2 20.5 22.4
l8.l 2.o.3 23-3

28.4

27.t
27-t
26.7
27.3

24.1 16.4 19'6 20.2
25.0 16.8 20.4 20.8
25.6 r5.8 20.3 20.7
23.a 15.6 21.0 20.a
,A.2 16.2 t9'8 20.7
24.5 t6.2 20.2 20.6

though the difierences in residual efiects were small for cereals aod

rye-grass." ihe plots with superphosphate every five years and-one-6-fth of
the total nitrogen ar:d potash given each year gave ylelds slm ar to
farmvard man"ure in the veai of application. This suggests that
onlv "about one-fifth of the nitrogen in farmyard manure is immedi-
ateiv ava.ilable. In residual effects these {ertiliser plots were far
su#rior to the residues of farmyard manure at all stages, because

thi amual apptcation of nitrogen and potash supplied much more
available plant food than the residues Irom the organic manures. 

-
The su'oemhosphate plots brougbt out a most important geleral

rmint in colnnictioir witl ttre residual value of fertilisers. Tbe yield
Lf ootrto"" immediatelv after application was over I ton per acre

-oL tbao fiom residuei at any !t-age, but the value of the residues
fell ofi onlv verv slowlv, iI at all, from the first to tbe fitth year.
Since miniral fhosphaie gave the same immediate and residual
efiects it mav 6e a&umed-that this {orm of phosphate has so far
been practicillv ineffective. If mineral pbosphate is treated as a
"contiol", it f6lows that sup€rPhosphate has a considerable and

. Approximately in terms of dry matter on ba-sis I too potatoes:s cwt grain_
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prolonged residual efiect, since its residues give one ton more
pgtltog frer acre than the residues of mineral 

"phosphate 
for each

of the five years.
A similar effect is also seen in barley. The figures are:-

Dffir en ce superpho spkale-r ock lhosp hate
lst 2nd 3rd 4th Sth

Year Year Year year year Mean
Potatoes, tons ... 2.27 0.99 L.l2 0.&l 0.96 l.Z4
Barley, cwt. ... 4.3 2.2 1.5 9.3 0.S 2.4

The high immediate efiect of superphosphate on Dotatoes clearlv
depends in part on the circumstance ihat it is appiied in bouts at
the time and in the place where it can act most qui-cklv on the vouDgcrop This is an excellent form of "fertilisei ptaclment',. " A-[
residues from previous crops are necessarily much less e6cient,
because the interyening ploughing dissipates'them through a larei
mass of soil and leaves no local concen[ration near the sits, This
result must be expected in all sofu, but in manv there is the addi-
tional rapid wastage through so-called "phosphite fixation,, or the
formation of inert and useless residues in ttri soil.
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