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INTRODUCTION

This booklet brings up to date lhe Details of the Classical and Long-Term
Expeiments up to 1967 (shott title Details 1967) published in 1970 and
should be used in conjunction with it for all experiments which appear in troth
publications. The original intention was to cover a pedod of five years 1968:12
but 1973 has been included as this is the last year of a cycle in a number of
classical experiments. It is for use with the amual Yields of the Field Expei-
ments (up to 1970 this was entitled Numeical Results of the Field Experi-
mer?rJ,' these are refe ed to as Yields)

Corrections to Details 1967

The following amendments and clarifications to the General Notes on the
Classical Experiments given in Derails 196 7 pp. 9-10 sltould be noted.

(i) The unit dressing of nitrogen from 1938 has been 43 lb N and not
23 lb as stated.

(ii) Na: is applied as Na2SOa. lOH20 aithough the anlydrous salt may
have been used in earlier years.

(iiD Mg, Na: the standard rates on Barnheld are 20 lb Mg ald 80lb Na
respectively compared with l0lb and 14lb respectively in other
C'lassical experim€nts.

(iv) Rape cake. The standard dressing of 2000lb contains about 100 lb
N, and also about 20 lb P and 20lb K.

Amendments and corrections relating to indiyidual experiments are Aiven at
the start of the appropriate report as necessary,

The period covered is generally the six harvest years 1968 to 1973 except
in those cases where an experiment, not included inDerarrs.1967, is repo ed
on and then information is given from its commencement. ln a few instances
a different period has been taken for the presentation of results in order to
embrace one or more complete cycles.

(This booklet brings together information on tlle treatments, the more
important aspects ofhusbandry and, where appropriate, summaries ofthe
yields. Further details, especially on matters of husbandry should be sought
in the appropdate frelds or in the publications listed.)

Conventions

The following conventions have been used:

Period
(i) All years quoted are harvest years and all operations directly con-

cerned with that crop are linked with it even if carded out during
the previous summer or autunrn, e.g. a weedkiller applied to the
stubble of a crop in 1970 is related to the l97l crop.

(ii) '1968-73'indicates a treatment or other operation first carried out
on the 1968 crop and ending with the one harvested in 1973.
'1968-'implies that the treatment has been continued beyond
197 3.

(iiD 'Since 1968'or'from 1968'implies an operatjon first adopted for
the 1968 crop. Similarly 'until 1973'or'to 1973'implies one
ending with the 1973 crop.

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-193 pp 7

Units
(, Metric units were introduced in the l97l issue of Yl'elds and have

been used thereafter, so in this report it has been necessary to
convert all the figures for the years 1968-70. The conversion facto.s
used are those given in the appendix.

(ii) A1l yields, seed rates, rates of application of fertilisers, sprays etc
are per hectare unless otherwise stated and all areas are io hectares.
Measulements oflength are in metres or centimetres if more appro-
priate.

(iii) Yields of grain and straw are calculated as at 85% dry matter. Grass,
hay, etc are expressed as dry matter. For potatoes yields of total
fresh tubers are given,

(1") Operations in the field have continued to be caded out in Imperial
units ar the machinery still h use must be set for widths in feet or
inches. Consequently it is less confusing to do all the work in the
old units as the necessary conversions caa be made very easily by
the cornputer, As a result, when certain data are converted, slight
discrepancies may appear e.g. treatments which are exact multiples
of hunlredweights may not appear exactly so in kg.

Degrees of accurary
(i) Materii s for treatments are normally weighed out on a balance for

each uBit area and so are given to the nearest 1%. Basals or standard
treatments are commonly applied by a machine which has been
calibra:ed beforehand and consequently data are usually given to
m acarzcy of 5%.

(ii) Two s) stems have been followed in setting out quantities of manurial
ingredients applied. In the Classical Experiments dressings are
expressed in units of the element involyed which has been the
practice for many years. In the other experiments the units used
in the Fertiliser and Feedingstuffs legislation - P2 Os , K2 O - have
been f<rllowed so that they can be more readily linked y/ith farm
pmctice.

Husbandry
Unless stated to the contmry the following practices have been adopted
throughout:

(, All cer,:al seed has been dressed by commercial methods with organo-
mercury and gamma-BHC materials. Where a special material has
been used in addition, such as ethirimol or dieldrin, this is stated.

(ii) An amrnonium nitrate, calcium carbonate mixture sold under the
trade name 'Nitro-Chalk' has been used as tlre source of N when
applied alone. The material used up to 1972 containe d 2l7oN ar,d
the 2516 grade was introduced in 1973.

(iiD Compound fertilise^ are indicated: (20-10-10) implying a compound
of 20% N,ll%P2os and l0% K2O and in granular form unless other-
wise nc ted.

(iv) Liming. Line is normally applied in one ofthree different ways.
Routin? liming for a field or part of a field is normally done by a
contra(tor using commercial equipment. For small parcels ofland or
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if a contmctor is nol available, lime is applied by the farm staff using
a fertiliser drill whose rate of application is checked periodically. For
experiments where lime is one of the treatments, weighed quantities
of materials of known composition are applied by machine or by
hand to individual plots. The Total Neutralisation Value (TNV) is
determined and the quantities applied are calculated on this basis.
The quality of a sample is checked by determining the calcium car-
bonate content,

The mate als normally used are ground chalk at Rothamsted and
ground magnesium limestone (dolomite) or cha.lk at Woburn.

Soil series
The main soil types, as classified by the Soil Survey of England and Wales, are
given for each experimental site. A description of the Rothamsted soils is given
i\ the Rothamsted Guide 1974, pp 4046, and for Great Hill, Road Piece and
Butt Close fields at Wobum in Rothtmsted Expeimental Station Report for
1974, Part 2, pp 5-28, and for Saxmundham on pp 143-148 of the Reryrt
lor 1971,PaIr2.

Terminologr and abbrevietions
W = winter wheat, B = spring barley, O = oats, P = potatoes, BE = spring beans,
SB= sugar beat, F = fallow.

FYM or D = Farmyard manure

'Minerals'= inorganic manures otler than nitrogenous, i.e. P, K, Na, Mg

'Basal', an operation applied to the whole experiment.

'Standard', an ope.ation applied to one section of an experiment but common
to two or more treatments.
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BROADBALK

WHEAT AND THREE COURSE ROTATION

(R/BK/l)

The history of the experiment from the first experimental wheat crop in l8zl4
to that of 1967 is given in Details 1967, pp 1 l-15 and the Rothamsted
Repon for 1968 Part 2.

Important chanSes in cropping were iotroduced for the 1968 crop, the
main object being to grow wheat on part of the field after a two year break.
Comparisons can therefore be made of the effects of the long continued
manurial treatments on \Mheat in rotation and on continuous wheat. At the
same time some modifications were made to the manurial treatments.

Manuring from 1968
(i) Organic manures and minerals for all crops and for fallow are now

applied in autumn before ploughing whereas only farmyard manure
was ploughed in previously ald no manures or minerals were applied
to fallows.

(ii) All inorganic nitrogen is applied as one dressing in spring and'Nitro'
Chalk' has replaced both sulphate of ammonia and nitrate of soda

but is not applied to fallows.

NOTE: A new plot (plot l) previously untreated receives FYM
plus N2PK. Plot 21, formerly 2A, now receives N2 in addition to
FYM. Plot 9, prcviously Nl PKNaMg, now receives N4PKNaMg.
Plot 14, previously N2PMg, now receives N2PKMg. Plot 15,
previously N2PKNaMg, now receives N3PKNaMg. Plots l7 and 18,
previously N2 altemating with PKNaMg, now receive N2 and half-
rate PKNaMg each year.

Symbols, materials and rates of application (annuals from 1968).
Nl, N2, N3, N4. 'Nitro-Chalk'to supply 48,96, 144, 192 kg N

Pondered superyhosphate (approx 20% P2Os ) to supply
34kgP
Sulphate of potash (approx 50% K2 O) to supply 90 kg K
Sulphate of soda (approx 14% Na) to supply 16 kg Na
(except plot 12, 57 kg Na)
Sulphate of magnesia (approx 107, Mg) to supply I I kg
Mg (except plot 14, 3l kg Mg)

FYM 35 t farmyard manure
C Astor meal (approx 5% N) to supply 96 kg N.

Trratrnents

P

K
Na

Mg

Treatments immediatelynot prior to t968
0t
2l (formerly 2,{)
22 (formerly 28)
03
os
06
o7

;
D
None
PKNaMg
PIPKNaMg
N2PKNaMg

Treatments from 1968

DN2PK
DN2
D
None
PKNaMg
Pl PKNaMg
N2PKNaMg

https://creativecommons.org/licenses/by/4.0/
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Plot

o8
09
l0
ll
t2
l3
t4
l5
l6
17

l8

t9
20

t Nitnte of !,oda

NOTES: (D

N3PKNaMg
Nl *PKNaMg

N2
N2P
N2PNa
N2PK
N2PMg
N2* PKNaMg
N2*PKNaMg
PI(NaMg
N2
N2
PKNaMg
C

N2KNaMg

+ Applied in the autumn

even years
odd years
ever years
odd years

Treatments immediately
prior to 1968

Treatments from 1968

N3PKNaMg
N4PKNaMg
N2
N2P
N2PNa
N2PK
N2PKMS
N3PKNaMg
N2PKNaMg
N2+%(PKNaMc)

N2+%(PKNaMg)

C

N2KNaMg

Plot 0l extends over Sections 2-7 (rotation and fallow, wheat,
wheat sequences orly).
Plot 20 extends over Sections 0 and I (continuous wheat only).

Liming
The liming scheme adopted in 1954 (Details 1967, p 14) continued until the
autumn of 11)67 but no further rcgular lime was applied in 1969-73.

ln autumrt 1967 certain plots were given additional dressings of chalk to
counteract acidity shown by soil analyses.

Plot

Section

Cropping, fallowing and weed contml
(l) Oop Sequences, From 1968 two ofthe lle sections which had already

been subdivided (IA and B; VA and B) were allocated to continuous
wheat, these s€ctions may be fallowed occasionally to control trouble-
some \r,eeds but not all in the same season. The remaining three sections
(lI, IlI. IV) were divided into halves tranwe$ely; tkee of the smaller
sections so formed glow wheat only in a cycle of fallow, wheat, wheat
and tht' other three follow a rotation of potatoes, spring beans and
wheat. The ten sections were renumbered:

(iD

7 8 ll
l-2.9
6,7 - 8.7 2.9
8 2.9 2.9
9 2.9 2.9

13 t4 15

2.9
2.9 2.9 2.9

Old section No.

New section \o.
Year 196,3

196')
t97t)

Cropping and Fallowing Sequences

IA IB II III IV VA VB

0123456't89
t72BEl33FP5t0
18 3 W 2 P F I BE 6 ll
t94PFBEt2W7t2
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t97t 20 5 BE I
t9722t6W2
t9'73 22 7 P F

l, 2, 3 . . first, second, third crop of wheat after fallow, F.
BE = Spring beans, P= potato€s, W = wheat-
Section 8 (VA) continues as hitherto to receiye no chemical weedkiller.

(2) Vaieties,
Wheat: Cappelle: 1969-73 dieldrin dressed (in addition to

normal dresing)
Spring beans: Maris Bead: 1968-70 inoculated with Rhizobium.
Potatoes: 1968 Majestic, Irish A chitted.

1969-73 King Edward, once gronn chitted from
Rothamsted Farm, paracrinkle virus free.

(3) lleed Contol.
(a) Use of Chemicak All sections carrying wheat have been sprayed

as thought necessary each year to control weeds with the exception
of section 8 which never receives any weedkiller. Terbutryne and
related triazines ('Prebane') has been applied from 1969 onwards
to wheat soon after sowing to control blackgass (Alopeauus
m),osuroides). For many years before 1969 sowing was usually
delayed to allow the initial growth of blackgass seedlings to be
destroyed by cultivations-

Simazine was used on the bean crop in 1968 but discontinued
thereafter because it damaged beans on plots without organic
manures and did not control weeds on plots with them. No
weedkillers have been used on this crop since, except pamquat
prior to drilling in l97l to kill fresh gowth since autumn culti-
vations.

(b) llteedkillers (s€ction 8 not treated throughout):
Wheat 1968 Ioxynil with mecroprop

1969-71 Terbutryne; dicamba with mecoprop and
& 19'13 MCPA
1972 Aminotriazole with ammonium thiocyan-

ate (except section 6) to preceding stubble;
terbutryne; dicamba with mecoprop and
MCPA

Potatoes 1968 None
1969-73 Linuron with paraquat
1972 Aminotri^zole with ammonium thiocyan-

ate to preceding stubble.

Paraquat was also used in the autumn precedingt

1969 Wheat, potatoes and fallow
l9'71 Wheat, potatoes and beans

(c) Mechanical cultiyotions. Potato plots have been grubbed and rotary
ridged approximately a month after weedkiller applied. The beans
have been hoed several times as oecessary.

(d) Hand weeding. Field horsetail /E4uisetum orvense ) had been

w2FP813
PFIBEF14

BE I 2 W I 15
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recorded on Broadbalk since 1930 but only became troublesome
ill the potato crop introduced in 1968 necesitating hand pulling
ir some years from 1969. Wild oats /,{rrent ludoviciana) have
been pulled regularly in the wheat plots, continuing the practice
s:arted in 1943. Thistles (Cinium a|ense,/ have been pulled in the
wheat in 1968-70.

Other chemiels applied
(i) Mancozeb has been applied two or three times each year to the

potatoes.

(iD Demeton-$methyl has been applied once annually to beans and
potatoes to control aphids.

(iiD 1968, 1970, 1972 & l973.Potato haulm bumt off with sulphuric
acid (Brown Oil of Vitriol).

(iv) ln autumn 1967 3.05 m ofthe eastem discards of every plot in
sectron 0 was fumigated with methyl bromide at 975 kg and yields
wer) compared in 1968 and 1969 with those from an equal
adjoining length receiving normal treatments oily.

Plot size
(i) Wheat: From 1968 a l5-row &ill was used and the cropped plot

width was reduced from 36 rows (6.,10 m) to 30 rows (5.33 m).
Plots 2l and 22 originally 20 rows (3.56 m) each now have 22 rows
(3.91 m). Rows are 17.8 cm (7 in) apart.

(ii) Beans: 12 rows drilled in a plot width of 6.40m,plots2l and 22
have 7 rows in a plot width of 3.73 m. Rows are 53.3 cm (21 in)
apart.

(iii) Potttoes: 9 rows planted in a plot width of 6.40 m, plots 2l and
22 together have l l rows in a plot width of 7.82 m. Rows are
7l.l cm (28 in) apart.

Areas manun:d
Manurcs, wit-r the exception of 'Nitro.Chalk' continue to be applied to the
full,6.40 m, width for all crops. FYM is applied to plots 2l and 22 as though
they nere ons plot 8.00 m wide. lNitro-Chalk'is applied to the drilled area
for wheat and to the full width for beans and potatoes except plots 2l and
22 where the treated width is 3.96 m.

A!e{s harvBfed

Wheat
( l6 rows)

0.00434
0.00798
0-00659

Beans
(5 or 6 rows)

0.00618
(re68,6e,72)

0.00741
(r97O,7r,73)

Potato€s
(4 rows)

0.00659

Section 0
I
2-7

8-9 0.00694

Soil series Shallow Batcombe series with areas of Batcombe and Hook series.
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Reference

Rothamsted Expeimental Station Report for 1968, Part 2.
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HOOSFIELD

BARLEY AND THREE COURSE ROTATION

(R/HB/2)

As on Broadbalk changes in the cropping system were made in 1968 to enable
comparisons to be made of the effects of the long continued manurial treat-
ments on barley in a rotation of potatoes, beans, barley and on continuous
barley- At the same time some changes were made in tJIe manurial trcatments.

Manuring from 1968
(i) Castor meal was discontinued after an equalising dressing in 1967

equivalent to 3 years application (144 kg i9 to the half plots
receiving the lower rate from 1964-66.

(n) FYM and minerals are now applied in auturnn before ploughing.

(iii) Sulphate of ammonia and nitrate ofsoda are no longer applied, and
all N is given as 'Nitro-Chalk' as a top dressing for barley and in the
seedbed for potatoes.

(iv) The test of no minerals v. P v- KNaMg v. PKNaMg on the four main
strips of plots (started in 1852) and the test of silicate of soda (from
1862) on plots 33-34 of strips l4 (formerly Series AAS) were
continued,

(") All plots (except 551, 561, 571, 581) were split into four for a N
test on barley.

Symbols, materiah and rates of application
Annual dresings 1968-73
NO, Nl, N2, N3 'Nitro-chalk' to supply 0, 48, 96 and lzl4 kg N to barley

(0, 96, 192, 288 kg N to potatoes in l9?3).
Powdercd superphosphate (approx. 20% P205 ) to supply
34kgP
Sulphate of potash (approx. 50% K2 O) to supply 90 kg K
Sulphate ofsoda (approx. t4% Na) to supply 16 kg Na
Sulphate of magnesia (approx. l0% Mg) to supply I I kg Mg
Silicate of soda at 448 kg
Farm yard manure at 35 t

The Series treatments discontinued after the 1966 crop (the whole area was
fallowed in 1967) were:

None
48 kg N as Sulphate of Arnmonia
48 kg N as Nitrate of Soda
48 kg N as Castor bean meal

lr'Ofe Strip 3 (K, Na, Mg) has received the tbllowing additional dressinBs
(kgiha) because of the limitations of the fertiliser distributor.

P

K
Na
Mg
si
FYM

o
A
AA
c

1969 1.?kgK
l97t 9.8 ks K

1.0 kg Na
1.3 kg Na

0.9 kg Mg
l.l kg Mg

1t
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Irellnetts (::ee plan)
(D Strip manures (applied annually since 1852)

Strip I Nil
2P
3 KNaMg
4 PKNaMg

(ii) Farnr yard manure (applied annually since 1852)
Yots 721 - 724 (formerly 7-2)

(in) Silicrte ofsoda (applied amually since 1862)
Plots 33-34 of strips l-4
(formerly Series AAS)

(iv) Nitrogen. N is applied cumulatiyely
(a) From 1968-72 potatoes received a basal dressing of 144 kg N.
(b) Beans receive no nitrogen
(c) In 1968 plots 721 and 723 received no N and722 atd724,

Nl. Thereafter as shown as plan.
(d) In 1968 plots 6lt-614,621.624,'711-714 and,'t2t-724 received.

nitrogen at 63 (Nl), 129 (N2), 192 (N3) kg N in enor.
(r) nots 551, 561,571 and 581. From 1968, N where applied, is ar

96 kg, P and K are at the same rates as strips. (From 197G.72 plots
551 and 561 received 18 kg P and 168 kg K in error).

Liming. No lime was applied in the period 196&73.

Cropping and Weed Control
In 1968 plots formerly receiving castor bean meal (Series C) were divided
into four , on(, quarter in continuous barley and the othels in an annua]
rotation ofpotatoes, spring beans and barley.

The formq nitrate of soda plots (Series AA) ard nitrate of soda plus
siLicate of soda ones (&ries AAS) were each divided into two, one in con-
tinuous barley and the other in one phase of the rotation each year.

The remaining plots continue to grow spring barley each year giving the
following cropping sequences.

(l) @op Se,Tuences.

AAS
IN 2N
50 5AOld Series

New Plot
Nos

Yeat 1967
r968
1969
t970
t97l
t972
t973

(2) Vuietie&

Itarley 1968 & 69
1970 &7t
1972 & 73

OA C

I I l- l2l - l3t- 132- 133- 13+ 141- 142- 143- 144- 551-
7t4 724 43t 432 433 434 441 442 443 444 581

B
B
B
B
B
B

FALLOW
BBPPBBBPBEB
B B BE BE B B PBE B B
BBBBBBBEBPB
BBPPBBBPBEB
B B BE BE B B PBE B B
B B B B B B BEB P B

Maris Badger
Julia
Julia dress€d with ethirimol

t2
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Beans 196&70 Maris Bead inoculrted with Rhbobium
1971-'13 Maris Bead

Potatoes 1968 Majestic. lrish A, chitted.
1969-73 King Edward. Once gown, chitted from

Rothamsted Farm, paracrinkle virus free.

(3) ll)eed @ntol
(D Weedkillers"

Barley 1968 Dicamba with mecoprop and MCPA
1969 Non rotational barley only, paraquat

in preceding autumn.
1970 Paraquat in autumn and dicamba with

mecoprop and MCPA
1971 Paraquat in autumn and ioxynil, bromo-

xynil and dicamba.
1972 & hraquat in autumn aad dicamba with
'13 mecoprop and MCPA"

Potatoes 1968 None
1969 Faraquat in autumn and paraquat plus

linuron pre-emergence.
'1970 & Pamquat in autumn and linuron pre-'71 emergenc€,
1972 Pamquat in autumn and paraquat plus

linuron pre+mergence.
1973 Pamquat plus linuron applied pre-

emergence.

Beans 1968 Simazine
1971 Paraquat applied in preceding autumn.

(ii) Hand weeding Wild oats in barley have been pulled by hand onc.e
or twice each year as nec€s$ry.

Other chemicals applied
(i) Mancozeb. has been applied annually to the potato crop on t.l o or

three occasions.

(ii) Demeton.$methyl has been applied once annually to the potato crop
with the exception of 1971.

(iii) Demeton-Smethyl has been applied once annually to the beans in
1969 to l97l and in 1973, and phorate once in 1968 ar.d 1972.

(iv) In 1968, 1970, 1972 and 1973 Potato hauln was destroyed by
sulphuric acid-

Areas harvested
(D 1968-7t

Plot Crop Area harvested
I 11424 (Old Series O & A) Barley 0.0035
611-724 (Old Series 6-l and 6-2 Barley 0.0026

7-l and 7-2)
l3l4z14 (Old Series AA, AAS, C) Barley 0.00096

Potatoes 0.0019
Beans 0.0018r

l3
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551.581 (Old Series lN, 2N, 50,
5A) Barley 0.0041

'Hawested ir pairs l968and 1969. O.OO22 in l97l as 6 rows harvested per
sub.plot inst€ad of 5 as in other yea$.

Barley was hawested by a small combine (1.4 m cut) on plots 131-444 and
by a large cornbine (2.8 m) on the remainder as werc the beans. ln 1970 plots
I I l-724 wen, used for a comparison of these two combines and a 2.1 m one
(*e Yieds 1970, p.257).

(ii) In 1')72 and 1973 the2.1m combine was used on all cereal and
bear plots giving the hawested areas:

Rot Crop Area harvested
lll-424 Barley 0.0026
611-724 Barley 0.@20
131-444 Barley O.0Ol4

Potatoes 0.0019
Beans 0.0014551-581 Barley O.0O3l

Soil :erix. Batcomb€ s€ries with snall area of Winchester and shallow
Batcombe series

WHEAT AND FALLOW, HOOSFIELD

(R/wF/3)

The wheat an.l fallow sequences started with a preliminary season in 1855
and following the modification ia 1932, have continued unchanged providing
a one alrd a tb.ree year fallow comparison (Denils 1967, pp 2124).

Mmurin& None since l85l

Cropping, fallowing and weed control
(l) Oop Sequences.

Strip A Strip B

AIA2A3A4BIB.2B3Br'.
New Plot Nos. l3 5 7 Z 4 6 8

F= Fallow W= Wheat

(2) Yariety. Cappelle, dtessed wirh dieldrin.

(3) ltteedkilten, 1968.7l loxynil with mecoprop
1972atd73 Dicamba, with mecoprop and MCpA.

1968WWFWFFFP
1969FFFFFWWW
I9TOWWWFFFFF
t9't I F F F F W F W W
I9T2FWWWFFFF
I9T3FFFFWWFW

t4
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Areaharvested. 0.01483

Soil series. Batcombe series with small area of Hook series.

EXHAUSTION LAND, HOOSFIELD

(R/Ex/4)

Barley has been gown continuously since fallowing in 1967 to test the
residual value of manures applied 1856-1901 and N only has been applied
subsequently. /Derails 1967, pp 4344)

Manures
Basal N at 88 kg N has been combine-drilled but no separate plot treatments
have been applied.

Cropping 8nd weed contrcl
(l) Varieties. 1968-69 Mads Badger

197u-73 Julia (&essed with ethirimol 1972 and
'73)

All sown at 155 kg

(2) hleedkille . 1968-70, Dcamba with mecoprop and MCPA
t972 &'73
1969-70 Paraquat in autumn
l97l Bromoxynil with ioxynil and dichlorprop
1972 Aminotri^zole with arunonium

thiocyanate in autumn.

Areaharvested. 0.03000

Soil Series. Batcombe with small area of Hook series.

Reference

Johnston, A.8., Warren, RG. and Penny A (1970)
The value to arable crops of residues accumulated fiom superphosphate and
from potassium fertiliser.
Rothamsted Experimmtal Statiotl Report fot 1969, Part 2, 39-90.
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PARK GRASS
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PARK GRASS

(R/PG/s)

The manuring, liming and general manag€ment of this experiment has con-
tinued as set out in Detoils 1967, pp 35-39, but the rates of application are
given for convenience in metric terms.

Symbols, mrterials and rates of apptcation
Manures applied annually except where indicated.
Nl, N2, N3:
Nlx, N2x
P

K

Na
Mg

F

P, K, Na, Mg
NI, N2, NIX
N2x
N3

si
FYM

Sulphate of ammonia to supply 48, 96, 1,14 kg N
Nitrate of soda to supply 48, 96 kg N
Powdered superphosphate (approx. 2Vo P2O 5) to
supply 34 kg P (except plot 20)
Sulphate ofpotash (approx. 507, K2 O) to supply
224 kg K (except plot 20)
Sulphate ofsoda (approx. 14% Na) to supply l6 kg Na
Sulphate of magnesia (approx- 107, Mg) to supply
ll kgMg
Silicate of soda at 448 kg water soluble powder
35 t farmyard manure every fourth year (applied autumn
1968 and 1972)
Fish meal (about 6.5% N) to supply 63 kg N eyery fourth
year (applied autumn 1970)
applied in winter
applied in one dressing about March
Half in March and half in April/May
Two-thirds applied in March ald one-third in ApriUMay

NOTES: Plot 20: In the three years between applications of FYM mineral
fertilisers are applied: 30 kg N (as nitrate of soda), 17 kg P (as superphosphate)
and 45 kg K (as muriate ofpotash)
Plots 5-1, 5-2, 6-N were used for microplot experiments during the period
(see 'NPK to Otd Grass'and 'N levels to Old Grass')

Plot 6-3: Excluded during the period 1965-71 and used for microplot experi-
ments 1967-70 (simulated gazing R/CS/23; received PKNaMg 1965-71 as

previous to 1965). Received Nl in 1972 and NIPKNaMg in 1973.

Liming.
Cround chdk (t CaCO3)

Sub-plots

I
2,3,411
412
718
9
l0
rt lt
rt12
l3
t4, t6, t'7

a

2.00
2.00
2.00
2.OO

2.00
2.00
4.00
4.00
2.00
2.00

Dec- 1967

bc
- 3.14

1.26 5.65

,.st +is
1.26 5.O2
6.28 5.O2
3.77 5.O2

- l.26

Nov. l97l
a

2.N
2.00

2.OO

2.00

zpo
2.00

t7
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l8
Whole plots
slr
</1

6
I
l5
r8l2
t9,20

- 2.51

Dec. 1967

b

l.l4

6.15
5.53
7,53

l.l4
l.l4

Nov. l97l
a

1.14

l.l4

Soil series. Batcombe series
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AGDELL
RESIDUAL EFFECTS OF P AND K

(R/AG/6)

The cropping and management in 1968 and 1969 continued the pattem set
in 1964 when large fresh dresings of P and K were applied to the sub.plots
of both grass and fallow arcas (Details 1967, pp 2G27. Note that the heading
in Table 7 p. 27 should read 192G51 and not 192G53).

In 1970 a further scheme was introduced with annual applications of P
(19?0.72) and K (1973-75) to a ttuee-cou$e rotation ofsugar be€t, barley,
potatoes (two crops ptesent each year).

An outline of the layoul of the plots from 1958 onwards is set out in
the diagram on.pages22 and 23 to show the changes in plot boundaries and
the relationship of the successive treatments. Details of ffeatments between
1958 and 1967 are given on paSes 25-27 of Details 1967.

Detailed treatments I 968-73
(l) P test half plots

(a) 1968{9 - Half fallow, half Timothy (S 5l sown 1964) 3 dressings
of 100 kg N applied each year to the grass. P and K applied each
autumn or early winter to replace removals in grass the previous
year, except that plots without fresh P in 1964 continued to
receive none to measure the release of P residues accumulated
during 1848-1951.

(b) 1970-72 - Effects of different amou:rts of soil P were tested in
a three-coune rotation - sugar beet, barley, potatoes, starting
with sugar beet and barley. Fresh P was tested on the sub-plots
cumulatiYely.

Barley
Sugar beet
Potatoes

None v. 27 kg P
None v. 55 kg P
None v. 82 kg P

Basal manuring. Sugar beet: 190 kg N; 260 kg K as mudate of
potash;60 kg Mg as kieserite.

Barley: 95 kg N, 50 kg K as (25-0-16).
Potatoes: 250 kg N,210 kg K,60 kg Mg -

materials as for suSar beet.

(") 1973 - Rotation ended, barley gown testing residues of P applied
in 1964 and 197O72 with a fiesh N test applied in stdps of sixty-
fourth plots.

Nl 63kgN
N2 95kgN

(2) K test half plots
(a) 1968-70 - ttalf-fallow, half Timothy (S 5l sown 1964).

100 kg N applied three times in 1968 and 1969, twice in 1970 to
the grass.

Balancing P and K applied each autumn or winter to replace
removals in grass, except that Dlots without fresh K in 1964
continued to receive none to measure the recovery of K residues
accumulated dudng 1848-1951 and the release ofsoil K.

t9
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(b) l97l-72 - The whole area was fallowed in l97l and cropped
with oats in 1972.

Staldard applications: Oats - 75 kg N, t 4 kg P as (30-13.0)

(c) 1973 - The three-course rotation commenced with sugar beet
and barley.

K treatments applied in fust year of rotation.

Barley None v- 50 kg K
Sugar beet None v. 257 kg K

Standard applications: Sugar beet: 190 kg N, 55 kg p as granular
superphosphare, 60 kg Mg as
kieserite.

Barley: 95 kg N, l8 kg P as (30-13-0).

(3) Compensatory dressings ol P and. K
Dressings lf triple superphosphate and muriate of potash were applied to
compensate for the removals in the grass during the years 196469 from
the P plot; and 196.1-70 from the K plots- Dressings were normally
applied annually to compensate for the removals during the previous
season bur in the period 1965-67 certain adjuslments between years were
made. (For details see Results 1965 to 1970).

No phcsphate was applied to the PO plots and No K to the KO plots
throughout the period.

The total removed and replaced (except on the pO and KO plots)
were:

P (kefta)

Sub-plots testing P Sub-plots testing K
PO PI Y2 P4 KO KI K2 K4

not I (102) l6s t7s 186 ts7 t94 2OO ZOO2 (6ll) 139 ls8 t62 134 188 198 1983 (6?) 't47 148 t7s 148 r7t 176 t.ls4 (4n) t22 r2't l5l 160 189 17.7 190
5 (3li) 1l I 128 144 t26 t63 162 t6.76 (22) t t7 I 33 149 r25 t.t I r 69 rcs

K (kg/ha)

Sub-plots testing P Sub-plots testing K

KI K2 K4P4P]

Plot I
2
3
4
5
6

Liming

13,)8 1694
1020 l48t
914 1525
7.,6 1387
543 1303
37| l3tI

t664 1678
l6lt 1532
t4'n t576
l3l3 t45t
l38t 1449
t3'11 1379

t60t t787
l63l 1798
t44t l6t9
1509 t732
1423 t64't
1363 1549

(68e) l4s3
(4e3) t3'18
(612) t429
(707) t46t
(48s) t29r
(448) 1378

In the autumn of l9b9 plots I and 2 and the south halves of plots 3 (P test)
and 4 (K test) rec:ived ground chalk at 3 t

20
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CroppinS and W€ed Contol
(l ) Vaieties

Sugar beet: Klein E
Barley: Julia (dressed with ethirimol 1973)
Potatoes: King Edward, once grown Rothamsted paracrinue-

free seed, chitted.
Oats: Manod

(2) lleedkillers
Potatoes: 19'11 ar,d l9'l2t Linuron with paraquat
Oats: 1972: Bromoxynil, ioxynil, dichloroprop and MCPA
Cras: 1968: Ioxynil with mecoprop.

Other Chemicrls applied
Sugar Beet: 1970and1972: Memzon, 1972: pyrethrum
Potatoes: l97l and 1972 Menazon and manc ozeb,l972: captafol

Areas hanested
Grass; 0.00081 - 0.00186
Barley: 0.00061 - 0.00087
Sugar beet: 0.00077
Potatoes: 0.00069

Soil series Winchester and shallow Batcombe series
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Ar.angement o{ sub-plot tests 1958-1973

1958 ft,e whote experimenr with tr€atments 1848-1957 in brackets

- 111- - I- --1"1.- - (Clover.or
G loeans]

1959-63 Oetaits of sub-plots on plot 1b (one replicate only shown)
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B
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S
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1963 All plols fa owed
(1958-63 G r.lots remained in grass)

1964 fn" whote exper imenr

'IOOO links
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197O-73 Detaits of sub-ptots on ptoi 1
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BARNFIELD

(R/BN/7)

Mangolds were grown on all plots from 1876 to l959iin addition sugar beet
was grown on part of each plot from 1946. In the period 196G67 the field
was fallowed or cropped with mangolds and potatoes, and finally with beans
in the year before the introduction of a new cropping scheme in 1968
(Detaik 1967, p 3l).

The area known as The Valley, some 30 m deep between Series 0 and N,
had been unmanured until 196?. The following season 18.5 m adjacent to
Series 0 were brought into the manured area of each st p and included in
the new scheme. The Series were therefore redesignated Sections and
numbered as follows;

Section I (Series 0), 2 (Valley), 3 (&ries N), 4 (Series A)
5 (Series AC), 6 (Series C)

ln the period 1968-73 beans were gown continuously on Sections I and
2 without fertiliser nitrogen but with the tmditional strip manures. On the
rest of the field a four-course rotation was followed - potatoes, barley, sugar
beet, spring wheat, with only two phas€s present (on half strips) each year.
The rotation and a new test of N at four rates were designed to test cumu-
lative effects of the tmditional strip manures and the residual effects of the
Series manures, particularly ofcastor mea.l, which were discontinued in 1968.

Tr€stnrents to Sectiotrs
ln Sections I and 2 plots were split tengthways and in Section I also across
for a test (unrandomis€d) of simazine at 0 v. l-12 kg. Three combinations of
treatments haYe been tested:

1967 1968 1969 1970 t97t 1972 1973

+--+
-+-++--+

(i)
(iD
(iiD

.t-

+ +
+
+

On Section I treatment (i) was duplicated, Section 2 had treatments (i)
and (ii) only. Mechanical cultivation was used to control weeds on sub-plots
without simazine-

In &ctions 3-6 each plot was split lengthways into two to carry two crops
of the four+ourse rotation, barley and wheat one year, potatoes and sugar
beet the following. Each half plot was further sptit breadthways into two
and received two of the four N rates which were applied cumulatively. Each
whole plot had the four N rates each year, NO and N2 on one crop, Nl and
N3 on the other. In each crop on any one strip &ctions 3 and 6 (without and
with the castor meal residuel respectively) had the same two rates of N,
&ctions 4 and 5 (without and with castor meal residues) the other two. ln
each crop on any one section st ps I,4 and 5 had the same two rates of
N, and stdps 2,6, 7 and 8 the other two (see diagram).

Strip 3, which was discarded from the experiment in 1903 as it was very
narrow, has carried the same crops as the adjacent half of strip 4 and was
manured at the discretion of the Head of Farms. Parts of this strip in Sections
I and 2 have been used for experiments on the chemical control of soil-
bome pathogens of beans /Yrelds 70/R lBEl7,7l lRlBElt,T2 and
73lR/CS/82).

25
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Plot 9 carried only one phase of the fourrourse rotation starting with
barley in 1958. It was also divided into quarter plots to which the four
rates of N are applied to each crop.

NOTE: Frc'm 1974 certain changes were made to the strip manures and
most of the field (except Sections I and 2) was bare fallowed in preparation
for a oew long-term scheme.

Manuring up to 1973
The seven strip treatments (1, 2,4, 5, 6, 7 and 8) which have been basically
unchanged since 1876 have been continued:

Annual dresingt per hectare
(l) Minemls

P Powdered superphosphate (approx.207a Pr05) to supply
34 kg P.

K Sulphate of Potash (approx. 507o K2O) to supply 224kgK.
Na Sodium chloride (agricultural ult approx- 39% Na) to supply

90 kg Na.
Mg Sulphate of magnesia (approx. I @o Mg) to supply 22 kg Mg.

(2) Ugaru:c
F'YM :15 t farmyard manure. Castor meal no longer applied.

(3\ Nitogen
N0, Nl, N2, N3 'Nitro-Chalk'to supply 0, 48, 96, 144 kg N applied
cumuletively to barley and wheat,0,12, 144,216 kg N to potatoes
and sugar beet cumulatively. No N is applied to the beans.

(4\ Apptication
P, K, Na, Mg and FYM are applied in autumn before ploughing-
N applied just before or soon after sowing cereals, before planting
potatc€s and before sowing sugar beet (except 1969 strortly after
sowing).

Tre{tmetrt to strips
ID
2 DPK
4 PKNaMg
5P
6PK
7 PNaMg
8 None

Plot 9 KNaMg

I irning
None applied in period 1968-73.
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Cropping, vadetie.s and weed control
(l) Oopping sequences

Sections I and 2 Continuous spring beans
Sections 3 - 6 Eastern half of each Western half of each

strip and Plot 9 strip

1968 B
1969 SB
1970 SW
l97l P
1972 B
1973 SB

B = barley, SB = sugar beet, SW = spring wheat, P = potato€s

(2) Yaieties and treatment of seed
Spring beans: Maris Bead uninoculated sown at 220 kg (seed was

inoculated with Rhizobium in 1967)
Barley: 1968 Maris Badger, 1970 and 1972 Julia (dressed with

carboxin 1970, ethirimol 1972) sown at 160 kg.
Spring wheat: Kolibri.
Sugar beet: Klein E. sown at 9-0 kg in 1969, 5.6 kg in 1971.
Potatoes: King Edward, once glown chitted paracrinkle free.

(3) l|eedkillen
Weedkillers were applied in autumn as follows:

Beans 1969: Diquat ) in
Beans 1970: Strips I and 2 only) Paraquat I previous
Beans 1971,19?2: Paraquat ) autumn
Potatoes 1969, l97l: Paraquat and linuron
Spring wheat and Dicamba with mecoprop
Barley 1972: and MCPA
Sugar beet 1969: (Strips I and 2 only) Phenmedipham

Other chemicals applied
Beans: 1969-71 nd 1973 Demeton-$methyl

1968 and 1972 Phorate
Potatoes: 1969, l97l and

sw
P
B
SB
sw
P

1973
1969 and 1973

Sugar beet: 1969,l97l

[ancozeb
Demeton-$methyl
Demeton-S.methyl

Plot size
The original classical plots as used till 1959 ranged from 0.060 to 0.081 ha.
The areas harvested from 1968 were:

Wheat and barley (quarter plots):
Beans (halfplots): Section l: 1968, 1969:

\9',70-73:
Potatoes (quarter plots):
Sugar beet (quarter plots) 1969, l97l:

1973:

0.00781
0.00147
0.00878
0.00390
0.00130
0.00098

Soil series
Winchester & shallow Batcombe series with small area of Charity Complex
(Valley)
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GARDEN CLOVER

MANOR GARDEN

(R/GC/8)

In 1968, after a number oftests in the penod 185+1967 (Detoils 1967),the
area was divided into four to test all combinations of:

Nitrogen 0 Y. 126 kg N per cut
Magnesium 0 v. 112 kg Mg per annum

N as 'Nitro-Chalk 2!', Mg as Epsom Salts (MgS0a. 7H20), half in winter, half
in summer.

In 1973, these tests being completed, a corrective dressing ofMg was
applied to plots which had not previously received any and the whole area
received basal N, P, K, Mg-

Basal manuring
1968-'13 33 kg P, 125 kg K as (0-1,1-28) h winter, 62 kg K as

muriate of potash, after each cut except the last.
and in 1973 only 130 kg N per cut, I l0 kg Mg as Epsom Sdts (half in

winter after digging, half after fiIst cut) in addition to
corrective Mg.

Corrective Magnesium 1973
500 kg Mg as Epsom salts: 335 kg before digging in winter, I l0 kg iir winter
after digging, 55 kg after fint cut.

I iming 1973
Plots 2 and 4 (those receiving Nl 1968-72) 2.5 t calcium carbonate as ground
chalk, half before and half after digging.
nots I and 3 (N0) 1.7 t calcium ca$onate applied as above.

Cropping
The S 123 red clover som in 1967 was retained in 1968, each year thereafter
a fresh seeding of Englistr Broad Red Clover was made in April. Two cuts were
taken in 1968 and three each year subsequently.

fuca hrrvestd
0-O0OO7 - O.0,0O10

Soil serics. Disturbed soil

Rothsmsted Grrden Clover
Yield of dry matt* (t) 1968-72

N - - Mg NMg Mean
1968 4.35 3.95
1969 3.14 3.16 2.38 3.00 2.92
1970 3.99 3.56 4.8',1 5.47 4.47
r97 | 4.74 6.36 7.11 6.81 6.25
t972 3.t4 3.58 4.62 5.47 4.20
Mean 3.75 4.17 4.75 5.19 4.46
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SAXMUNDHAM

ROTATION I
(s/RN/ r)

The four-coursr. rotation of wheat, sugar beet, barley and beans was con-
tinued until the 1969 harvest. In 1970 the northern half of each plot was
sown to lucerno and the southern (including the small plots of 5.5 m at
the extreme southern end carrying the old treatments) to a timothy,
meadow fescue mixture- The treatments first applied in 1966 (Details 1967,
p.54) and the cld treatments as modified in 1966 have been continued
over the period 1968-73 with the exception of the rates of nitrogen.

NOTE: The following amendments should be made to the information
Fjven in Detoils 1967, p. 54. The P and K dressings should be regarded as
an average of the period 1899-1965 rather than the original rates and the
amount of P2O5 as 0.32 cwt nther than 0.3 cwt.

The second period started with the 1966 harvest and not 1965 as stated
and the phosphate dressings were apptied as triple superphosphate from
that date.

Symbols, materials and rates of application
The treatments up to 1965 were based on a fixed weight of the fertiliser and
did not allow for changes in composition over the years. (&e reference I for
an estimate of the average composition.) In 1966 in introducing the new
treatments certain new fertilisen were substituted for those used previously
and all applications were based on stated amounts of nutrients except for
bone meal which was applied at the old rate.

Symbol Material

D Farmyard Manurc
B Bone meal
N Nitrate of soda

'Nitro-Chalk'
Nl, N2 'NitroChalk'

P Superphosphate
Tripft:superphosphate

Pl:P2 Tripbsuperphosphate

Muriate of potash
Muriate of potash

* 1968 and 1961)

For full details see Reference 2 Table 6

Treatments I 9 66 onwards

Plot

Treatments Old Treat- New Treat.
to ments 1966 ments 1966

1965 onwards onwards

K
K+

15 t
500 kg
250 kg

250 kg

125 kg

30t
500 kg

38kgN

22kgP

63kgK

30t
s00 ks

126 kg N
189 kg N*

22 kgP
44 kgP

104 k8 K

Old Treatments New Treatments

D+N
B
N2P2

D
B
N

I
2
3

30

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-193 pp 36

4
5
6
7
8
9

l0
NOTES :

(i)

( ll,

P
K
None
PK
NK
NP
NPK

NI PI
NI P2K+
NI P2
NI PI K+
N2P2K+
N2PI
N2PI K+

Crops other than beans in FyM plots also received 63 kg N from 1967
onwatds.
Under the new treatments beans in plots 3,8,9 and l0 only received
nitrogen and at Nh (63 kg).

(iii) In 1969 the sugar beet previously receiving N2P2 and N2PlKt
(Plots 3 and l0) received a further top dressing of 63 kg N.

(iv) In 1970 FYM was applied at 60 t and no more will be applied until
the grass or lucerne is ploughed up.

(v) Arable crops. As a result ofthe marked response by crops to nitrogen
in 1967 the Nl rate (except beans and plots receiving FYM) was
mised to 126 kg N in 1968 and 1969 and the N2 plots were given a
top dressing of 63 kg N in addition to the Nl rate at a time decided
on by periodical tissue analyses. Therefore tlre rates of Nl v. N2
became I v- l%.

(vi) Grass and luceme. No N has been applied to luceme. h 197G73
nitrogen was applied for each cut of grass; 100 kg N to all large plots
and 38 kg to N-treated small plots except in 1970 when a.ll small plots
received a dressing of 38 kg N in the autumn to aid establislunent.
One cut of luceme but none of tie gass were taken in 1970.
Subsequendy there were three cuts in l97l and two in t972 and
1973 of both gas and lucerne.

Vadeties

Winter wheat
Barley
Beans
Sugar beet
Grass

Ilcerne

Weedkillers
1968 & 1969 Sugar b€et

Barley

Tephyr Sultan
Maris Bead Maris Bead
Klein E Klein E
Timothy S 352 and Meadow Fescue
S 215 sown in equal proportions
by weight in 1970.
Europe

$razone
Mecoprop with 2,4-D
Mecoprop with 2,4-D
Simazine
2,+D

DDT
Demeton-S-methyl
Demeton-9methyl

1968
Cappelle

t969
Cappelle

Winter wheat
Beans
Grassr970

lnsecticides
Sugar beet

Beans

1968
1969
1969
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Areas harvested
Old Treatments New Treatments

Wheat, barley. beans 1968-69 0.00057 0.00931 -O.0lM
Sugar beel 1968-69 0.00068 0.00291 - 0.00388
lxceme 1970.73 - 0.00106 - O.O0l39
Glass l97l-73 0.00050 0.000028-0.00145

Soil series. Beccles series (slope phase).
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l. Cooke, rl.W. and Williams, &J.8. (1972)
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Rothamtted Expeimental Statiotl. Report for 1971, p^rt 2, 122-142-

2. Williams, R.J.B. and Cooke, G.W. (1971)
Results ,rf the Rotation I expedment at Saxmundham 196469.
Rothtmrted Experimental StatiotL Report fot 1970, Pztt 2,68-97.

3. Williams, R.J.B. (1971)
The chenical composition of water from land drains at Saxmundham and
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32

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-193 pp 38

SAXMUNDHAM

ROTATION II
(s/RN/2)

Third period, 1969 onwards

The study of the residues of superphosphate and FYM applied from 1899 to
1964 which commenced in 1965 was completed with the barley crop of 1968
(Details 1967, pp 5G57). Between 1969 and 1973 the effects of these residues
and those of dressings of phosphate and FYM applied in the years 196567
were measured (no dressings were applied in 1968). Each treatment strip
was divided into five plots and cropped in a rotation of potatoes, barley,
sugar beel, barley, as shown below.

In 1973 a fresh expedment testing annual and triennial dresings of P
fertiliser was started on plots growing sugar beet and potatoes, to be followed
by two crops of barleyl the same sequence on the other two plots commenced
n 1974.

The cropping sequence was therefore:

North block: North
South

South block: North
South

B = barley, P = potato€s, SB = Sugar beet

t968 1969 t9't0 1971 t97Z 1973
BPBSBBP
BSBBPBSB
BBPBSBB
BBSBBPB

Treatments
(a) Barley

(b) Sugar beet 1969-'12
and potatoes

NoP

Each plot was divided into five sub-plots
in 1969 and P0, Pl, P2, P3 was applied
cumulatively (P0 to two sub-plots per
plot)
P0, Pl, P3 (P3 duplicated in each plot).
Pl will be applied to the Pl sub-plot in
each of t}le next tno barley crops to
equal the P3 dressing.

1968-73

1973

The plots were paired according to the P content of the soil in 1973 and the P
treatmenls werc allocated so as to balance the treatments up to 1967 and in
the period 1969-72. {ln 1974 the treatments were reversed as between crops.)

Pototoes 1973

Eot No- I 2 3 S 4 6 5 ----i
TIEATMCNTS 1899.1964 O D DP DP52 DP DP DP DP
Treatments 1965-67 0 D 0 0 D2 Pl D2P! P2
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P to potatoes ond beet 1969 and 1971
'A' .B'

Sugar beet 19?3 'B' 'A' 'B' 'A'

Symbols
1899-1964 D = 25 t FYM,630 kg superphosphate (to 1920),

940 kg since l92l applied every 4 years.
DP52 = 25 t FYM, 1260 kg superphosphate (to 1920),

1880 kg superphosphate since l92l applied every
4 years to l95l when manuring stopped.

196547 D2= 50 t FYM in 1966 and 1967; Pl = 82 ke P,
P2 = 164 kg p annually.

1969-'12 Pl = 27.4 kEP,yZ = 54.8 kg P, Ei = 82.2 kg P as super-
phosphate to potatoes and sugar beet.

Besal applications (kg)

N K Material
Barley: l96E 94 50 (25-0-16)

1969 &t97O t2s 67 (25.0-16)
t97t-73 100 s3 (25-Gl6)

Potatoes: 1969 250 2lO (25-S16) + muriate of potash
1970 25O 417 (25+16) + muriate of potash
l97l-73 250 448 (25416) + muriate of potash

Sugar beet: 1969 190 314 (25+16) + muriate of potastl
1970 190 468 (25-Gl6) + muriate of potash
l97l-73 190 415 (25-Gl6) + muriate ofpotash

Varietbs
Barley: 1968 Zaphyt,

1969 Sultan,
197V73 Julia (1973 dressed with ethirimol).

Potato€s: 1969-73 King Edward, once gown Rothamsted para-
crinkle free s€ed, chitted.

Sugar beet: 1969-1973 Klein E

Weedkillers
Barley: t968-71 Mecoprop with 2,4-D

1972-73 Dichlorprop with MCPA
Potatoes: 1969 L.inuron with paraquat

L970 Linuron
l97l-73 ljnuron with paraquat

Sugar beet: .969-70 furazone

Other chemicals applied
Fungicitbs Barley 1972-73 Tridemorph

Potatoes 1969 Fentin hydroxide

P00000
PO PI P3 P3 PI
PI P3 PI PI E] 'A' 'B'
P2 PI P3 P3 PI
P3 fT} PI PI P3
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1970 Captafot
l97l-73 Mancozeb

lnsecticides Potatoes 1969 Dimethoate
l9'1O-73 Menazon

Sugar beet 1969 Dimeton.$methyl and dimeth-
oate

1970 Menzzon
l97l-72 DDT and menazon
1973 i{enazon

Area harvested
Barley: 0.00050 to 0.0060
Potato€s: 0.00078
Sugar beet: 0-m100

Soil series. Beccles series (slope phase) and Beccles series (deeper phase)-

Reference

I - Mattingley, G.E.G., Johnston, A.E. and Chater, Margarct (1970)
The residual value of farmyard manure and superphosphate in the
Saxmundham Rotation Il Exp€riment 1899-1968.
Rothmsted Experimentol Station. Repon lor 1969, Part 2,9l-112-

-15

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-193 pp 41

LEY.ARABLE ROTATION

ROTHAMSTED, HIGHFIELD AND FOSTERS FIELD
(R/RN/l & R/RN/2)

Full details of this expedment from its initiation in 1949 are set out in Derarh
1967, pp 78-87 but certain alterations and amplifications should be noted:
(") Table 3(,. First and second periods I949-60; R and G plots.

The entry '0.15 v. 0.3 " appties to all hay years. These were:

1951.54 Blocks in 3rd treatment and 3rd test.
1955 Blocks in 3rd treatment only.
1956.57 Blocks in lst treatment only.

From 1958 hay cutting of 'R' and 'G'plots was discontinued. Of the
two plots ofeach type of grass in each phase, one was g.azed as soon
as it was fit, the other was grazed after aa early si.lage cut. All these
plots received N at 0.075 v. 0.15 cwt in spring and again in summer
(after cutting on silage plots).

(b) The dates of ploughing certain res€eded 'R', and permanent, .G' grass

ltutqih 1967, p.80) and their subsequent cropping from 1963 are
shown irr Table l. The statement that'R and'C'plots wete spht for
fertiliser treatment in 1962 and 1963 respectively should haye the years
reversed (p 8l). The'R'plots which were not split continued under the
earlier management until they were ploughed.

(c) Table 37. Although covered by the footnote on p 83 it should be
noted tllat the amounts of potash shown as applied in the treatment
yean to the Cg plots from 1958 do not include the 0.22 cwt K20 per
cut applied as a NK (16-Gl6) dresing.

(d) Replace the first paragaph on p 83 with the fotlowing:

The new leys I:r and k introduced from 1962 onwards received
standard 0.6 cwt P205 and 1.2 cwt K20 in the seedbed for the
first year and as a top dressing in winter for the second and third
years. In addition they receiyed 0.6 cwt K20 for each cut except:

tlte first cut of I k , 1l;:. n 1962.67
the first cut of 2l* znd 3l* n 1962.65
the first cut of 2In and 3In in 196264

(") The footnote# to table 37 on page 83 is more clearly stated:

Standard manuring to potatoes as second test crop was increased
for the years 1965-67. Sub-plots without FYM receiyed additional
P and K 196l-67.

L96t-64 1965 1966-67

PzO, KzO PzOs KzO PzO, KrO
Standrrd 0.9 0.9 1.2 1.2 1.8 1.8 (cwt)
Additional 0.6 0.9 0.5 1.0 0.7 0.7(cwt)
to no FYM
plots

(0 The yielG ofherbage crops other than lucerne were estimated ftom a
single central cut of a forage harvester from 196l instead of two lReszlrs
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1967, p.87). The samples of lucerne have been cut by mower throughout
but the discards have been cut by forage harvester from 1969.

Fowth period 1968-

In 1968 the fourth period of this experiment sta ed and the cropping sequences
are set out in table l. Two phases (A and B) in each field are being maintained
to study the effects of treatments on changes in soil organic matter. In one of
these, Phase B, the 'reseeded'plots ploughed up in 1964 were sown down again
in 1973 in order to restore the original pattem.

In the remaining four phases (C-F) the normal test crop sequence is being
followed by continuous wheat cropping to study soil.borne cereal diseases.

Not€s and Symbols
Symbols: h Lucerne

k Grass/clover ley receiving no N
h All grass ley receiving fertiliser N
G Old grass (Highfield only) (Gn receives N; Gc receives

no N)
R Reseeded grass sown 1949, 1950, l95l except Phas€

B resown in 1973 also (Rn receives N; Rc receives no
N)

W Wheat
P Potatoes
B Barley
H l.year hay
SB Sugar beet
O Oats

Treatment crop sequences:

l.u Ir l-c ln A
(Trl) Firct year l,uceme Clover-grass All grass Hay
(Tr2) Second year I-ucerne Clover-grass All grass Sugar beet
(Tr3) Third year llcerne Clover-grass All grass Oats

Test crop sequences:

To 1968 1968 -
First year W P
Second year P W
Third year B B

The original sequence, if started before 1968, was
completed. At the same time varieties of crops were
changed to King Edwar<i, Joss Cambier and Julia
respectively (see below).

NOTES. l. ln 197G72 in Phase A the normal arable treatment sequence
ofcrops was replaced by barley, hay, sugar b€et, as a four-
year sequence was planned in order to provide a comparison with
Saxmundham in 1974 but this was abandoned and the test crop
sequence was started normally in 1973.

2. The permanent grass in one whole plot of Phase B was ploughed
by mistake in 1963 and was reseeded under wheat in 1964 but
the results have been excluded subsequently-
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Manuring
(l) Treatment $ops

Standard N dressings (kg N)

1..r1 I-c,Rc,Cc l-n,Rn,Gn A
First 0 0 75 for each cut 75 for each cut

(hay)
Secono 0 0 75 for each cut 188 (sugar beet)
Third 0 0 75 for each cut 25 (oats)

Standard Pand K dresings (kg pr05 and K20)
I-u I-&c A

Pz0s Kzo Pr0. KzO Pr0s Kzo)

First 75 '75 75 150 75 75 + 75 after
each cut except
the last- (Note
2).

S€cond I 15 230 75 150 125 300
(s€e Note I )Third ll5 23O 75 150 38 75

(see Note 1)

,ly'ore,l. The supplementary potash dressings (in addition to the PK one given
in autumn or in the seedbed in the case of Ll) for the leys and grass
were altered during the period: -
196869 R,G,L 75 kg K20 for each cut
19'11)- R,G,2I-3L 48 kg K20 for each cut
l97l) & 1973 lL 48 kg K20 after each cut

except the last
and resown in
t973.

.fy'ore2.'Appliedas(15-15-15).Whenthisfertiliserwasdiscontinued,(25.0.16)
was substituted in l97l keeping N mte unchanged so K20 became 48.

-lfote J.' Because of the change in the treatment crops in phase A the manuring
in the arable sequence was according to the crop grown in the
foll('wing yean:

l9n) - Barley (fint treatment) 50 kg N,38 kg P20s, 75 kg Kr0
197 t - Seeds hay (second trcatment) 8s for first normal treatment
1972 - Sugar beet (third treatment) as for second normal treatment

(2t Test ctops
(D Pomtoes as fast aop:

(tor manuring of potatoes as second test ctop see Details 1967,
pp 8l{3).
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(a) Supplemenlary K dresings (kg Kr0) calculated to bring the
K levels on both fields up to lhat of the Fosters L. plots
were ploughed in during the autumn for the 1968-70 crops.
fhese supplementary K dressings were only given for the
first test crop potatoes in these years and have not been
rpplied subsequently.

Highfield

1968 1969 1970

840 930 6'10
600 s40 460
75 25 25

550 680 450
0-

44
- 880 550

- not
corrected

440 430

+ These had carried the 'arable' rotation for 6 years after
ploughing up.

(b) Standard and test dresings (kg)
1968-70
FYM. Tested at 0 v. 30 t on y4 plots cumulatively with
:rpplications to previous test crop potatoes. In 1968 and
1969 no FYM was applied to the R and G plots (phases C
;rnd E) coming with potatoes and these plots were trcated
rN F plots.

FYM Equiv.
Standard (to plots Total

without
FYM)

Lu
L,C

tn
Rc

Rn
R+
3c

Jn

Rotation Foste$

t968 t969 1970

690 590 550
480 580 360

000
365 615 188

0-
MO

- 770 490

l97l and 1972 no potatoes
1973 Test N 0 Y. 80 v. 160 v. 240 kg N

0 v. 75 v.l50
v.225

55 No FYM 245
v.360

ll5 No FYM 230
v. 345

Nutrient Test

N 0v-75v.
(l/8 ptots) 15Ov.225

Pz0: 0.v. ll5 190+
(l /16 plots)

KzO 0v. ll5 ll5
(l /16 plots)

FYM I 15 v. 230

+In 1968 300 on both fields: because of an excess application to
Fbsters Fiel<i the dressing on Highfield was equalised. Applications
were:

300 55 No FYM 355 v.
470
FYM 300 v. 415
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No P and K test, standard only at 300 kg P205 and 300 kg
Kr0
No fresh FYM test

luheat as second test crop (only present in 1969, i9?0 and l97l):
N test on l/8 plots 0v.50v. 100v. l50kgN
Standard dressings 50 kg P205 plus 50 kg K20 ploughed down

63 kg P205 plus 63 kg K20 combine drilled

Whest as fourth and subsequent test ctop:
1968 N test (Highlield) 38v.75 v. I l5 v. 150 kg N

on ya plots (Fosters) 50 v. 100 v. 150 v. 200 kg N
Standard dressings I l5 kg P205 and 115 K20 half

combine drilled and half after
drilling

1969-70 N test (both fields)
on ya plots '15 v- 125 v. 175 v. 225 kg N
Standard dressings 50 kg P2 0s , 50 kg K2 0 ploughed

dowrt
63 kg P205, 63 kg K2 0 combine
drilled

l97l-'73 N as 1969-70
Standard dressings 75 kg Pz0s , 75 kg K2 0 combine

drilled

furle, as third test ctop
N test on I/8 plots
196849 Highfield - all rotations 0 v. 12.5 v. 25 v. 37.5 kg N

Fosters lx, [x, [n rotations 0 v. 25 v. 50 y. 75 kg N
Foste6 A rotation 0 v. 50 v. 75 v. 100 kg N

1970-'12 Both fields all rotations 0 v- 50 v. 90 v. 125 kg N

Standard P and K
1968-'12 38 kg P20s and 75 K20
There was no test barley in 1973

Liming
Highfield only. 5.8 t of gound chalk were applied to the two blocks for the
third test crop barley (and grass where pres€nt in the same blocks) 1968-72.
None since.

Mrterirls
Compound fertilisers were used wherever practicable; they included (0-l+2E);
(G2G20); (25+16); (lGGl6 up to 1968). 'NitroChalk', superphosphate
or muriate of potash were used where a single nutrient was required or no
suitable compound was available or in a small number of cases to supplement
a compound.

Me t hods of application:
Supplementary muriate of potash: broadcast and ploughed in during preceding
autumn,

Potatoes: N,P,K and FYM broadcast before working down seedbed
for lst test crop 1968-70.

(ii)

(iii)

(iv)
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NOTE: To 196l FYM was applied in spring over
the ridges.

1962-68 FYM was ploughed down in the
autumn for 2nd test crop.
(In 1968 potatoes were taken as

both lst and 2nd test crops)
Cereals: Pand K combine drilled. N top-dressed
Sugar beet: N, P, K broadcast before working down seedbed.
First year le)'s: Standard dressings broadcast and harrowed into seedbed,

topdressed by hand after cutting.
Other leys: PK applied by drill in autumn, top-dressed by hand in

spring and after cutting.

Varieties of arable crops
(a) Potato?s 1968 &cond test: Majestic, Irish A chitted

1968 First test: King Edward, Irish A chitted
1969-70 King Edward paracrinkle free, once grown,
&1973 chitted.

(b) Winter wheat 1968 Cappelle
1969-72 Jos Carnbier
1973 Cappelle

(c) Barley 1968-59 Maris Badger
1970 Julia, dressed with carboxin
l97l Julia
1972 Julia, clresed with ethirimol

(d) Sugar treet 1968 & Klein E
1972

(e) Oats 1968 & Manod
1969

S€eds mixtues for leys
(a) H, und:nown in barley 1970, sown without a cover crop autumn 1972:

Perennial ryegrass S.24: 64% Red Clover 5.123: 29%
Canldian Alsike: 77. Mixture sown at 31 kg

(b) In, sown without a cover crop spring 1970 and 1973:
Timothy S.5l: 457, Meadow Fescue 5-215: 557o
sowx at 37 kg in 1970,33 kg in 1973.

(c) k, l9''0 and 1973;Rn, Rc 1973, sown without a cover crop in spring:
Timothy S.5l : 42% Meadow Fescue 5.215:- 5Vq
Whi:e clover S.100: 8%. Sown at 38 kg.

(d) I-rrcerne, sown spring l97O and 1973
l97t) Du Puits sown at 28 kg. 1973 Europe sown at 28 kg.

Mamgement of gass and leys
As for the th rd period 196l-61 lDetails 1967, p.87) except for the one
year ley (H) which was cut four times in 1971 while in t9?3 it was cut
twice. A1l leys, also R and G where applicable, were ploughed in the autumn
before the flst test .rop in the following year, except the Lucerne in 1969
which was pl,rughed in July for a short fallow.
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Weedkillers
Wheat and Barley 1968&1969 2,4,D with mecoprop
Wheat l970l'?l 2, zl-D with dichlorprop
Barley 1970 2, zl-D with dichlorprop
Barley undersown 1970 IVCPA with MCPB
Barley lg-tl loxynil with mecoprop
Wheat 19721'13 Dcamba, with mecoprop and MCPA
Barley 1972 Bromoxynil, ioxynil, dichlorprop

ANd MCPA
Oats 1969 loxynil with mecoprop
Potatoes 1968-70 Paraquat with linuron

& t9'13
First year leys 1970 MCPA with MCPB
First year leys 1973 Benazolin, 2, ,l-DB and MCPA
l-uceme 1973 2,4-DB and MCPA

Soil series
Highfield: aatcombe series
Foslers: Batcombe series with small areas of sandier soil-

Reference
l. Johnston, A.E. (1973)

The effect ofley and arable cropping systems on the amount of soil
organic matter in the Rothamsted and Wobum ley-arable experiments.
Rothamsted Expeimental Station. Repoft for 1972, hrt 2, l3l -159.
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LEY.ARABLE ROTATION

WOBURN, STACKYARD FIELD
(wRN/3)

This experiment, which was started in 1938, was designed to test the effects
on soil fertility of a three-year grazed ley, three years of lucerne and a three
course amble rotation including one year hay in comparison with a rotation
without leys measured by the yields of two successive test crops. /Derads
1967, pp.l0t-l l4).

Large diff,:rences in the yields of potatoes grown irr contrastinB ccinditions
in 1966 led n) the introduction of a number of studies in soil pathogens.
Initially the tests were applied to the treatment crops of potatoes but in
l97l potatoes were re-introduced as the first test crop. A number ofother
changes were made including the substitution of Sl23 red cldver for sainfoin
which had often failed to survive three years. These are summarised below
and set out ir detail in table 2.

Tr€atrnent crops

l"y (L)

Sainfoin
(cuO (s)
Sl23 Clover
(cut (cl))
tuable
(roots) (A)

Arable Potatoes
(hav) (Alr)

1968-70
t97 t
1972 & ttt73

Treatments
(i) Pototoes

(a) lleatment crops

lst year zndyeat
Grazed to 1968 Grazed to 1968
Cut from 1969 Cut from 1969
Till I 97 I Till I 97 I

1972-

Potatoes (P)

3rd year
Gr^zed to 1969
Cut from l9?0
Tiu l97l

Sown July Sown July
t97t t9'n
1968-71 Rye (R) 1968-71 Carrots

(c)
1972 - Badey (B) 1972 -Ba ey
1968-71 Rye Hay* (H)
1972 - Barley

*the seeds were undersown in the preceding cereals in some seasons.

Test croF
lst

Barley
Potatoes
Potatoes

2nd
Barley
Barley
Wheat

1968 None v. thiram (approx. 8 kg a.i.) apptied to
tuber

.^y'Oltr' Thiram-dressed seed was chitted, untrcated seed was
not chirted (on l/24 plots)

1968-70 (a) None v. 448 kg chloropicrin (on ya plots)
(b) 125 v. 188 v. 251 kg N (on l/12 plots)

1969 & l97O None v. I I kg aldicarb (on 1/24 plots)
1972 None v. 448 kg chloropicrin ptus 5.6 kg aldicarb

(on l/4 plots)
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197-3 None v. 448 kg chloropicrin plus 6.7 kg aldicarb
(applied also in errt-rr to the l/4plotsof the Ist
year ley and lst year clover on 'altemating'
rotations.

(b) fesf.nrps (Notc: FYM no longer applied to test crop)
l97l None v. 448 kg chloropicrin plus I 1.1 kg aldicarb

Varieties: Maris Piper v. Pentland Crown
On 1/2 plots afier ley and sainfoin and I /4 plots
after arable and arable with ley (1971 only;
other years Maris Piper only)-

1972&1973 None v.448 cltloropicrin plus:
1972 5.6 kg aldicarb,
1973 6.7 kg aldicarb.

Other test crops
(r) Barley as first test crop 1968-70 (on 1/8 plots) after A and AH

rotations: 50 v. 100 v. 150 v. 200 kg N. After L and S rotations:
0 v. 50 v. 100 v. 150 kg N.

(b) Wlreat as second test crop 1912 ar,d 73. (on l/Splots)
0v.63v. 126 v. I88 kg N.

Residual ell'ects of the t'armyard manure applied prior to 1968 and of fumigants
from 1968 have been tested in a number of crops as shown in Table 2.

Table 2

Cropping Sequences and Residuals Tested

(ii)

Phsse I

196'7

1968
t969
t910
1971
19i2
t973

NOTES: (l)

(2)

Phase 2

196'7 Ll
ls68 t-3
1969
t910
19't I Ll
t972 L2
t973 I_3

NOTES: (l )

Continuous

LISIPP
L2 52+ R+ R+
I3S3HC

,{lternating rotations

PPLI
R+ R+ L2
HCIJ

sl
s2+
S3

P*+ P*+
B+F B.IF

LI CII
Lr c12

BARLEY+
BARLEY

P*+ P*+ Cll Ll
B+F B+F CI2 L2

FYM at 38 t last applied to I st test crop (Sugar beet) 1965
Residual eff'ect measured in crops marked (+)
Fumigant test applied to potato crops (*)
Residual effect measured in crops marked (F)

Continuous

S:R
53+ H+

R
C+

Alternating rotations

RRS]L]
C+ H+ 53+ Ll

P+

B

B+

P+
B
H

s/c
cl l
cll

BARLEY+
BARLEY

I P+ P+ S/Cl Ll
BBCI:L2
H B+ CIJ T3

FYM at 38 t last applied to lst test crop (Sugar beel ) l()64
Residual eft'ect measuletl in crops rnalked (+)
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Phase 3
Continuous Alternating rotations

1967 BARLEY
1968 Ll Sl+ P+ P* Sl+ Ll P. P*
1969 T2 52 R+F R+F 52 W R+F R+F
t970 t3 s3 H C+F 33 13 H C+F
1971 POTATOES+*
1972 WHEAT+F
1973 Ll Cll P*+ P*+ P*+ P*+ Cll Ll

NOTES: (l) FYM at 38 t last applied to lst test crop (Sugar beet) 1966
Residual effect measured in crops marked (+)

(2) Fumigants applied to potatoes (*)
Residual effect measured in crops marked (F)

Pfuse 4
Continuous Altemating rotations

1967t3S3HCHCr3S3
1968 BARLEY+
1969 BARLEY
1970 Ll Sl P*+ Pt+ Sl Ll P++ P*+
1971 W S2/Cl R+F R+F S2/Cr L2 R+F R+F
1972 L3 Cl3 H B Cl3 IJ B H
1973 POTATOEST+

NOTES: (l) FYM at 38 t last applied to lst test crop (Sugar beet) 1963
Residual effect measured in crops marked (+)

(2) Fumigants applied to potatoes (+)
Residual effect measured in crops marked (F)

Phase 5
Continuous Altemating rotations

1967 SUGAR BEET
1968 BARLEY+
1969 Lt Sl P*+ P++ 31 Ll P*+ P*+
I97O 12 52 R+F R+F 52 W R+F R+F
I97I I3 53 H C+F 53 L3 C+F H
1972 t oTATOES*+
1973 WHEAT+F

NOTES: (l) FYM at 38 t last applied to lst crop (Sugar beet) 1967
Residual effect measured in crops matked (+)

(2) Fumigant test applied to potato crops (+)
Residual effect measurcd in crops marked (F)

Standard manurial dressings (kg)
Tleatment crcps

N P20s KrO Material Application
Potatoes
1968-70 - 115 225 (Cl+28) On the flat
t97l- 2sl 251 387 (13-13-20) On the flat
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Rye
1968 75 40 75 'N-Chalk, & Top-dressed

(0-l.l-28) combine drilled
1969- 40 40 75 'N-Chalk'& Topdressed

(Gl4-28) combine drilled

Barley
l9i2- 63 63 63 (15-15-15) Combine drilled

C.arrots
1968-71 75 75 225 'N-Chalk'. Seedbed

Super & Muriate

One year ley (hry )
1968 125 75 150 'N-Chalk'& In spring

(G1428)
'15 - 75 (16{-16) After lstcut

1969-73 Spring dressing as 1968
75 - 50 (25-Gl6) After lst cut

Ley-lirst year
1968-73 50 188 125 'N-Chdk', Seedbed

Super & Muriate
1968 furazed) '15 75 (16-0-16) I top dressing
t969,1970,1972
& 1973 (cut) 100 - 63 (25-0-16) 2 drcssings
l97l (cut) 50 - 32 (25-0-16) l dresiag

N P2Os KzO Materiai Apptication
Ley-second & third yea6
1968 (cut) 100 - 100 (16{-16) 2 dressings
2nd year
1969 (cut) 100 - 63 (25+16) 2 dressings
3rd year
1969 (grazed) 150 - 93 (25-0-16) 3 dressings
2nd & 3rd year
1970-?3 (cut) 150 - 93 (25-Cl6) 3 dressings

Sainfoin lst year
1968-71 63 188 126 'N-Chalk', Seedbed

Super & Muriate
2nd & 3rd year
1968-71 63 - 188 'N-Chalk'& I dressing

Muriate

Aover
lst year 1972 63 188 126 'N-Chdk,' To Seedbed

Super & Muriate
2nd & 3rd years
1972- 63 - 188 'N-Chalk'& I dressing

Muriate

Magnesium sulphate (as Epsom salts) was applied to first treatment crops in
the seedbed: -
1968 and 1969 620 kg (62 kg Mg)
1970 375 kg (37 kg Mg) - the smaller quantity applied

in error.
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Test crops
N

Barley - lst test
1968-70

Barle, - 2nd test
1968 7s

1969-it 63

Potatoes - lst test
1971-73 250

Wheat - 2nd test
1912-73

1968

OD
AH/L 0 63
A/S 628 37'1

L/AH 621 377
LUIA 628 37',t

Pr0. Kzo

63 63

60

Material

(o-20-20)

'N-Chalk'&
Super
(1s-1s-rs)

(13-r 3-20)

(0-20-20)

Application

Seedbed

Seedbed

Seedbed

Seedbed

Seedbed

63

385

40

63

250

60

Table 3

Correctire K dressings (kg Kr 0) applied to first test crop as
muriate of potash, half before ploughing and half after

continuous rorations 1968 1969 rgio rg.r 1972 rg73

OD O D OD O D OD O D

I-eys (L) 0 126 188 0 200 0 126 126 251 251 502 502

Sainfoin (S) 317 371 439 314 439 377 126 126 O O 126 126
(Clover from
1e72 (ct))
Arable withhay 628 502 502 439 628628 188 188 314251 314376
(AH)

Arable (A) 25\ 251 377 377 377 251 0 0 314314 439 439

Altemating rctqtiors (Last two rotations in order)

AIL
AH/S
LUi AH
Ll^

1969 1970

ODOD
251 25r AH/L 251 63
377 2sr A/S 439 314
5O2 5O2 LlAJt 5O2 5O2
377 377 LU/A 439 439

1971 1972

ODOD
AIL 188 439 AIL 439 376 LIA
AH/S 126 126 H/Cl 126 126 S/AH
L/AH 63 63 L/AH zst 2st AIL
s/A 188 314 CIA 376 376 AH/C

O=No FYM halfplots D= FYM half plots

1973

OD
439 439
439 502
s02 502
251 0

Liming
Lime was appLed in the autumn to the plots intended for the second test crop.
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1968 Ground Magnesium limestone at 5.6 t
1969 Ground Magnesium limestone at 5.0 t
l9'1O Ground Chalk at 5.0 t
l9'7'l-73 Ground Magnesium limestone at 5.0 t

Varieties
1968-70 Comrnon Maris Badger Maris Piper Kingll Autumn King

Sainfoin Barley Potatoes Rye Carrots

19'71 5.123 Julia Maris Pipef King II Autumn King
Red Clover Barley Potatoes Rye Carrots

1972 & 5.123 Julia Maris Piper Capelle
1973 Red Clover Barley Potatoes Wheat
* Pentland Crown was also grown in tlle test croo Dlots.

Seeds mixtures
Hay 2l kg S-24 Perennial ryegrass,

l0 kg late flowering Red clover, 2 kg Alsike clover
I-ey 22 kgs-23 Perennial ryegrass, l2 kg S.143 Cocksfoot,

7 kg late flowering Red clover, 3 kg 3.100 U/hite clover.

Soil series Cottenham and Flitwick.

Reference
Johnston. A.E. (1973)
The effects ofley and arable cropping systems on the amounts of soil organic
matter in the Rothamsted and Woburn ley arable experiments.
Rothtmsted Expeimental Station. Report lor 1972, Part 2, 13 l - l 59.
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MARKET GARDEN

WOBURN LANSOMEI

(wRN/4)

The study of txe effects of bulk,' organic matedds, mair y on Market Garden
crops over the period 1942-1967 *e described in Deraib .19 67, pp- l15-122.
Tick beans were grown in 1968 and 1969 without further treatment and since
then farm crops have been grown for a study of direct and residual effects of
phosphate on the sarne site.

Corrections and additions to the 1967 rcpo:/. are:

(a) p.ll8 Table 58. Symbols and treatments 19& should read: Nl = 0.45,
N2 = 1.9 cwt for carrots; Nl = 0.90, N2 = 1.8 cwt for red beet and
leeks rs'Nitro-Chalk'.

(b) Same Table 1965: Add Series A carots 0.45 N v. 0.90 cwt N as
'Nitro-Chalk'.

(c) Same Table 1967: Series B should read Quarter in place of Eighth
Plots.

(d) the following additional note should be added at the foot ofthe
table:
(6) N',

G) substitute the following for the paragraph on timing on p 120:

Undng
From 1943 to 1945 ground chalk at 29 cwt/acre was applied before
planting cabbages. From 1946 to 1951 attempts were mide to conect
the acidity developed due to the application of sulphate of ammonia.
A unilbrm dressing of chalk was giyen to all plots: Series A: I I cwt
in 1948 and 22 cwt in 1950. Series B: 22 c*n 1949 ztd a few plots
receivr:d further small dresings in 1951. From l95Z to 1967 20 cwt
of ground chalk was given before every crop of red beet with the
folloring exceptions:

(D [n 1955 this was applied to spring cabbages also.(i0 From 1958 the quantity was increased to 23 cwt except
1963 when 20 cwt was applied.

(iii) No chalk was applied in 1965.
(iv) In 1967 40 cwt ofgound chalk was applied to 16 only of

the 40 plots in Series B used for fertiliser and continuous
FYM experiment.

Cropping
Series A Series B

l9('8 and 1969 Beans Beans
19:'0 Sugar beet Barley
l9,1 Barley Potatoes
l9''2 Potatoes Sugar beet
1973 Barley Barley

No yields were taken in 1973 because ofbird damage.

= N3 +N2 -N, -No
= Na -Nz -Nr +No
= Na-Nz+Nr -No
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Trestments
No fresh treatments were applied in 1968, 1969 and 1973.

Barley 1970 and l97l 0 v.63 kg P205
Sugar beet 1970 and 1972 0v. 126kgp205
Potatoes l97l and 1972 0v. 188 kg p205

Applied to whole plots with confounding of certain two and three factor
interactions.

Basal manuring (kg/ha)
Beans 1968 and 1969 None
Sugar beet 1970 t90N 320 K2O 100 MgO

1972 t90 N 500 K2O 95 Mgo
Boron was applied as a spray in June l9i2 - 6.7 BzO;-

Barley 1970 and l97l 63 N 63 K20
1973 70 N

Potatoes l97l 250 N 250 KrO 100 Mgo1972 2s0 N 2so K20 t00 Mio
Materials: Superphosphate, muriate of potash, Epsom Salts and.Solubor'.

Liming
1969 Series A: 2.8 t ground magnesian limestone

Series B: 5.6 t ground magnesian limestone
l97O-72 2.5 t ground chalk

Weedkillers
Beans 1968 Simazine

1969 Panquat and simazine
Barley Ioxynil with mecoprop
Sugar beet Phenmedipham
Potatoes l97l Unuron

1972 Linuron with paraquat

Other sprays
Beans Demeton-$methyl
Sugar beet Demeton-smethyl
Potato€s Mancozeb and demeton-$methyl

Varieties
Beans Tarvin
Barley Julia (dressed with ethirimol !973)
Sugar beet Klein E
Potatoes Pentland Crown

Areas harrcsfed
1968 and 1969 Beans 0.00166
l97O Sugar beet 0.00162 - Barley 0.00073
l97l Barley and potatoes - 0.OOO74
1972 Potatoes 0.0014? - Sugar beer 0.O0l2Z

Soil series Cottenham

5t

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-193 pp 57

References

l. Johnstcn, A.E. and Wedderburn, R.W.M. (1975)
The Woburn Market Garden Experiment,1942-69.I. A history of the
experin,ent, details of the treatments and the yields of the crops.
Rothansted Expeimental Station. Report for 1974, Part 2,79-l0l .

2. Johnston, A.E. (1975)
The Woburn Market Garden Experiment 1942-69.11. The effect of the
treatmeflts on soil pH, soil carbon, nitrogen, phosphorous and potassium.
Rothansted Experimental Statiotl Report for 1974, Part 2, 102-130.

3. Johnston, A.E., Mattingley, G.E.G., and Poulton, P.R. (1976)
Effect cfphosphate residues on Soil Pvalues and crop yields. I.
Experinlents on barley, potatoes and sugar beet on sandy loam soils
at Woburn.
Rothamsted Experimcntal Ststiott- Repofi fot 1975, Part 2, 5-35.

52

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-193 pp 58

RESIDUAL PHOSPHATE

ROTHAMSTED, GREAT FIELD IV AND SAWYERS I
(R/RN/7)

The crop rotation and phosphate manuring programrnes for the second period
1967-72 (Detoik 1967, p.89)have been followed. In l9?3 the rotation was
continued for one more year befbre changes in 1974, and the treatmerrts were
slightly altered on metrication in 1973.

NOTE: Tlte potash applied as a basal manure is the sulphate, not the muriate
as stated on p.90 | Details 1967).

Trealments (all as granular superphosphate kg Pr05 /ha)
Symbol Frequency

0
AI
A2
A3
A4
TI
T2
R2
R3
R4
G1

sl
For details of manuring during the first period 196G65 and the faltow of
1966 see Details 1967, pp 88-89.
* applied in seedbed
+ half applied in autumn before ploughing and half in spring before cultivatioo
o half applied in June and half in S€ptember 1966 and worked into fallow

Basal dressings (kg/ha)
Broadcast in spring before sowing or planting as 'NitroChalk' and sulphate
of potash; except for barley since 1970 as (25-0-16) combine drilled.

N K20
50 Great Field 126

100 Sawyers 126
100 63

Ground chalk applied before ploughing in aulumn to land to be cropped with
barley t/ha

Barley: 1968.69

1970_

Potatoes: 1968-69
1970-

Swedes: 1968-73

Liming

1968
t969

None
Annual
Annual
Annual
Annual
t969, 1972
1969,1972
t967
t967
1967
None since
1960

Total
t967-72

188*
3',17*

7 53*
I130*

188*
377+
3770
7530

I 1300

None
:.e

t973

0
29*
57*

I l5*
l'12*

344+
688+

1032+

188
:5r
[6

150
2st
63
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3.1
2.9
None

Vad€ties

Barley: 1968{9 Mads Badger
197U73 Julia (dresed with ethirimol 1972

and 1973.)

Potatoes: Majestic, chitted seed:
1968 Irish A
1969-71 Once grown
1972 Scotch
1973 Foundation Stock

Swedes: 1968-73 Wilhelms dressed with Gamma-BHC
with captan (1970 Green Globe
tumips were sown in place of
swedes which failed)

Wccdkillers

Barley: 1969-70 2,,1D with dichloroprop
l97l-72 Ioxynil, bromoxynil with

dichloroprop
1973 Dcamba, mecoprop with MCPA

Potatoes: 1968 Panquat with linuron

Swedes: 1972 Pamquat to previous barley
stubble

Othcr chemicels applied

Potatoes: 1968 Mancozeb and demeton-gmethyl
1968- Sulphuric acid (BOV) to burn off

tops

Arcas hsrvested
Great Field IV Sawyers I

Barley and potatoes: 0.00520 O.W572
Swedes: 0.00390 0.0&129

Soil ssics
Great Freld Bstcombe series
Sawyen I Batcombe series with sandier variants.

t97G7 t
t972
1973
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CULTIVATION - WEEDKILLER

ROTHAMSTED GREATHARPENDEN I
(R/RN/8)

The Rothamsted experiment has been continued, up to 1972 as set out in
'Details 1967, pp. 91.94. Winter wheat was grown each year except l97l
when this crop was spring-sown and spring beans were glown throughout.
From 1973 only one phase ofthe rotation is maintained each year, sta ing
with \a'inte! wheal to be followed by potatoes, barley, spdng beans.

Treatments (from 196l unless stated otherwise)
(l) lt/hole plots. All combinations of:

(, Primary cultivation for each crop by:
mouldboard plough (P), rotary cultivator (R), deeptine
cultivator (T).

(ii) Post plantilg weedrontrol in beans and potato€s:
mechanical (no weedkile| (M), persistent weedkiller with
little or no cultivation (SX), persistent weedkiller (SY)
(differing from SX in material, time of application or subse-
quent cultiYation)-

(2) 'Resene plots'have been used in addition:
(") (Since 1964) for spring sown crops, no culivation in autumn or

winter, rotary cultiyated before sowing; for autumn sown crops:
as trcatment P. These crops are sprayed as X.

(b) (Since 1966) all crops receive the minimum cultivations necessary
to produce a seedbed- Details vary according to conditions and
pamquat may be used at any stage in the rotation (see below).
These crops are sprayed as X and cereals treated as H sub-plots-
Since 1969 the cereal straw has been bumt and bean straw raked
off as there has been insufficient to bum.

(") (Since 1969). 'Standard cultivations' applied where primary
cultivations considered best for the crop are used:

Potatoes: plough in autumn, rotary cultivate in spring,
weedkiller and rotary rirlging as SY plots.

Barley: deep time cultivate, treat with same weed-
killer as H plots.

Beans: plough, weedkiller as SX plots.
Wheat: plough or deeptine cultivate, treat with same

weedkiller as H sub-plots.

,ily'OIE Herbicide treatments on wheat and barley were omitted
in 1969 on C plots.

(3) Half-plot*
Weed control in wheat and barley: no spray (0) v. post emergence
herbicide (H).
(Since 1968) 0 v. paraquat (G) applied to stubbles after beans. wheat

and barley applied cumulatively on half plots.
Rales: 1968.71 0 v.0.84 kg ion

1912 &73 0 v. 0.56 kg ion
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iVOIf.' (i) Paraquar at 1.68 kg ion applied to all bean
stubbles in &prember lg70 insread of to
half plots.

(ii) the interaction (0 v. H) x (0 v. G) is con-
founded with the block diflerence in each
series.

Tr€atrnents from 1973
One series only is retained, and the treatments are continued except for
reserve plots A, B and C which are now:

Mrole plots A Spike rotary cultivated direct on stubble
B Shallow plougted
C Standard farm practice

Half plots A and C test (0 v. H) (0 v. c)
B tests (0 v. H) with basal G.

Weedkillen used 196&73
(a) Persistent weedkillers for beans and potatoes (a.i./ha)

(b) Non-pen;istent weedkiller to wheat and barley (H sub-plots, B and C
reserve plots)

Beans
1968& t969 Simazine 1.1 kg

1970 Simzzine l.l kg

t97 t

1972

1968 &

1970

t97 t

1972 &

Potatoes
Unuron 0.64 kg with
paraquat 0.42 kg ion.
tinuron t.68 kg

SX,A.B.C, SY plots
plots

Simazine Dnoseb Linuron 0.84 kg with
l.l kg acetate paraquat 0.84 kg ion

2.8 kg
Simazine Dnoseb Ljnuron 0.84 kg with
l.l kg acetate paraquat 0.42 kg ion

2.8 kg

Barley
1969 Mecoprop with 2,4D. Mecoprop with 2,4-D

(9.8 I'Methoxone (8.4 l. Methoxone
Extra') Extra')
Mecoprop with 2,zl-D Mecoprop Mth 2,4-D
(6.3 I 'Methoxone 4X') (5.6 t .Methoxone 4X,)
Ioxynil at 0.84 kg with loxynil ar 0.84 kg with
2.52 kg mecoprop 2.52 kg mecoprop')973 loxynil at 0.63 kg with Ioxynil at 0.53 kg with
1.90 kg mecoprop t.60 kg mecoprop

(c) Weedkill rrs applied in autumn and winter:
1967-69 Sodium trichloroacetate (40 kg split dressing) before barley.
1969-70 Paraquat (0.84 kg) before wheat, beans, potatoes on B plots.
1970-7 | Paraquat (0.84 kg) before beans and potatoes on B plots.

(See above re treatment of bean stubble before wheat)
l97l-72 Sodium trichloroacetate (zl0 kg split dressing) before barley.

Paraquat (0.56 kg) before wheat, beans, potatoes on B plots.
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i/OIf; The rates for certain weedkillers given above differ from those
given in the reference and should be taken as the correct ones.

Standard manuring kg/ha
Beans 1968-72 (Gl4-28) at 410
Potato€s 1968-72 (13-13-20) at 1250
Barley 96A-12 (25-lGl0) at 377
wheat 1968& 1969 (6-15-15) at 314 plus 75 N

1970 (8-2G) at 235 plus 75 N
t91t (25-lGl0) at 377
19'12 (lU2+24) at 251 plus 75 N
19'13 (lU2+24) at?sr plus 95 N

Liming
Ground chalk t/ha applied autumn 1967

Beans 2.9 Wheat and potatoes 5.8 Barley 11.6

Varieti€s
Beans 1968& 1969 Maris Bead

1970 Maris Bead
1971 Maris Bead
1972 Maris Bead
197 3

wheat 1968&1969 Capelle
l97O Capelle
l97l Kolibri
19'12 Cappelle
1973 Bouquet

Potatoes 1968 & 1959 Pentland Dell Irish A.
l97O Pentland Dell Once gown
lgil Pentland Crown Irish A
1972 Pendand Crown Once grown
t9 ,13

Barley 1968& 1969 Maris Badger
l97O Julia
1971 Julia
1972 Julia (dressed with ethirimol)
r9i3

Other Chemicals to besns and potrtoes
Beans potatoes

1968 - Mancozeb and Demeton-S-methyl
Tops burnt off with B.O.V.

1969-'11 Demeton-$methyl Mancozeb and Demeton-$methyl,
B.O.V.

1972 Phorate Mancozeb and Demeton-$methyl,
B.O.V.

Area! harested
Beans 0.00405 - 0.00488 Wheat & Barley 0.0O134
Potatoes 0.00217 - 0.00434

Soil series
Shallow Batcombe and Batcombe series with small area of Charity complex-
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Reference

l. Moffart, J.R (1975)
Cultivntion weedkiller Expedment, Rothamsted, 1961-72.
Rotho.nsted Experin0ntal Statiotl- Report for 1974, Part 2, 155.170

Cultivation Weedkiller Experiment

Two statemeots regarding treatments applied included in the article in the
Repoft for 1974, Part 2, appear to conflict with the records io the White Book.

1. Page 157
'in all years lrom 1965, except 1969 and 197C, the ground after potatoes for
barley was sprayed with TCA at 20lb/acre . . . . . . In 1965 the bean stubble
was sprayed with aminotriazole at 2 gzllacre n 40 gal.'

The rates recorded were 'Tecane at 20 lbs per acre on two occasions each
year. Tecane is reported to contain 90% acid equivalent i.e- approx. twice
amount mentioned in the article was applied. The material applied to the
bean stubble was 'Weedazol T-U at 2 gallacre.2 gal contains 4 [b aminotriazole
and 3.7 Ib anmonium thiocyanate 'Results 1967' arld'Details 1967\Table 43.
So the statenrent should refer to the material used or the rate should be altered.

2. Fage 16l
'The herbicides used were:

196+65 linuron (2 lb/acre) plus paraquat (0.75 lb/acre)
196G68 linuron (l lb/acre) plus paraquat (0.37lb/acre)
1969-72 tinuron (l lb/acre) plus paraquat (0.75 lb/acre)'

The stater:rent for 194.65 agees with the records for the Sy plots but
does not mer.tion the SX plots which received 2lb prometryne plus 0.75 lb
plruqjJat. (I*ttails 1967, Table 4t).

The applications recorded in the White Book are:

Yeat hoduct Active materials
1966 & 196', 3 pints cramoxone W 0.75 tb paraquat

+ 2lb linuron 50 I lb linuron
1968 & 1969 I % pints Gramoxone W 0.37 lb paraquat

+ l}1 lb linuron 50 0.75 lb linuron
l97O 3lb linuron 50 1.5 lb tinuron
l97l 3 pt. Gramoxone W 0.75 lb paraquat

lll lb linuron 50 0.75 lb tinuron
1972 l% pt Gramoxone W 0.37 lb paraquat

116 pt linuron 50 0.75 lb linuron
There are therefore some differences from the amounts in the article in all
lhese yean.
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ORGANIC MANURING

WOBURN STACKYARD B

(w/RN/12)

The experiment was designed to test the effects of rveral different forms of
organic matter applied to the light poorly-structured soils at Woburn. An
initial period (1965 to l97l or 1972) in which organic matter was added by
leys, green manures or orgaoic materials applied to arable crops, is being
followed by an arable rotation in which effects are tested vithout further
additions- (For further details see Ref l)

Treatments
(a) Oryanic

(Lc) Gras+lover ley, N to seedbed only
(ln) All grass ley, N for each cut
(St) Barley straw, chopped except in l97O,ai7.5tdry

matter annually
(Pt) Sedge peat at 7.5 t dry matter annually
(Gm) Green manures as practicable depending on arable crop

grown
(F, No organic matter
(DC) Farmyard manure at about 50 t fresh weight per annum

(25 t in 1967 and 1970)
(Fd) No organic matter but P, K and Mg equivalent to that in

FYM applied

NOTES: l. Treatments other than Dg and Fd received the same total amounts
of PKMg either as fertilisers alone (Fs) or as fertiliser additions
to t}te orgalic manures. The amounts were equal to the PK and
Mg in the badey straw plus an amount of superphosphate to
bring the total phosphate to 63 kg P20s per ha-

2- Annual balancing dresings of PKMg were applied reirospectively
to allow for differential removals by crops.

3. Full details of the PKMg applied in accordance with l. and 2.
are given in Appendix I of reference I.

4. An outline of the treatments ard of the cropping proganme are
set out in Table 4.

(b) Nitrosen
(i) Tests in the initial pedod. N was applied at four equally

spaced levels to the first four crops, th€ dresings being
rotated to avoid differential effects:-

Year Crops N rates (kgiha)
1966 Barley O 25 50 75
1967 Potatoes )1968 Winter wheat ! 25 75 125 175
1969 Sugar beet I

(n\ 1972 &.1973 Potatoes (Blocks I and tlt 1972: II and IV 1973)
0, 50, lm, 150, 200, 250, 3m, 350 kg N
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(iii) 1973 Wheat (Blocks I and III)
0, 2s, 50, 7s, 100, 125, 150, t7s kg N

(c) Green manuring - Details of cropping
1964 Hybrid ltalian ryegras sown in spring but rotavated in July

owing to weed infestation
1965 Hybrid ltalian ryegass so*n in spring and ploughed in

September
1966 Trefoil was undenown in wheat in November and again in

the barley, which replaced the wheat in April. This was
ploughed up at the end of November

t968 late flowering red clover undersown in winter wheat in March
and ploughed in at the end of November

l97l late flowering red clover undersown in winter rye in April
and ploughed in at the end of October

1972 Blocks II and ry: Iite flowering red clover undersown in
winter rye at end of April and ploughed in at rhe end of
November

Basal applicalions
19@ Lc and l,n 25 kg N 63 kg Pr05 63 kg K20 in seedbedGm 63 kg N 63 kg p205 63 kg K20 in seedbed1965 k and tn 63 kg N 63 kg p205 63 k; K;O in seedbedLn 63 kg N after first cut

N applications to [Jl during the season

1966 1,)0 kg N in 3 dressings: in spring and after first two cuts
1967-69 l:]5 kg N in 2 dresings: in spring and after first cut
l97G7l 2:i0 kg N in 2 dressings: in spring and after first cut1972 Eock II and lV 250 kg N in 2 dresings: in spring and after

fi:st cut,

1970 B)ans 63 kg P20, 125 kg KrO as (0-lzf28)
l97l Rye 3l kg N in spring1972 Rye (Blocks II and IV) 40 kg N in spring

63 kg P20, 125 kg Kr0 as (0-14-28)
40 kg MgO as Epsom Salts

Potato€s (Blocks I and III) z160 kg P, 0, and 480 kg K2 0, half in
autumn and half in spring. ! 00 kg MgO

rg73 p(,tatoes as in r9z2 
as Epsom salts in spring'

Fertiliser used except where stated:
P: superphosphate, K: muriate of potash

UIntuE
1969 Ground chalk at 5.0 t/ha to whole area

Weedkilhn
Barley: 1966 paraquat
Winter wheat: 1968&1973 loxynil and mecoprop
Potatoes: 19'13 Linuron with paraquat
Beans: 1970 Simszine
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Other chemicals applied
Potatoes: 1967,1972&1973 Mancozeb and undiluted B.O.V.
Sugar beet: 1969 Demeton-Smethyl
Beans: 19'10 Demeton-$methyl

Varbtie.s
Winter wheat: 1968 &1973 Cappelle
Potato€s: 1967 Majestic

1972&1973 Pentland Crown
Barley: 1966 Maris Badger
Sugar beet: 1969 Klein E
Rye: 1971&1972 Ki"g II
Beans: l97O Maris Bead

Seeds mixturcs It In
S48 Timothy 25V' 3lVo
5215 Meadow Fescue 42% 46%
Smooth stalked meadow grass l77o 23%
Kersey Red C'lover l3Vo
5184 Wild White Clover 4%

Total seeding: 27 kelha 29 kelha

Arcas harYested
Potatoes: 0.00087 - 0.004t3
winter wheat: 0.00173 - 0.00421
Rye & barley: 0.00421
Beans: 0.00393
Sugar beet: 0.00138

Soil series. Cottenham

References

l. Mattingly, G.E.G. (1974)
The Woburn Organic Manure Experiment. l, Design, crop yields and
nutrient balances I 96,1-.72.
Rothamsted Experimental Station, Repon for 1973, Pan 2, 98-133.

2. Mattingly, G.E.G., Chater, M and Poulton, D.R. (1974)
The Woburn Organic Manure Experiment. II, Soil analyses 196472,
with special reference to changes in carbon and nitrogen,
Rothamsted Experimental StatioL Reryrt lot 1973, Part 2, 134-151.
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INTENSIVE CEREALS

WOBURN STACKYARD I
(w/RN/13)

This experiment, started in 1966, deals with the effects of intensive cropping
with wheat or barley on yield, incidence of soil-bome diseases and organic
matter in the soil. The wheat blocks are situated on part of the site of the
Classical Wheat experiment and the barley on the Barley experiment (see

Continuous Wheat and Barley, 187'l onwxds Details 1967, pp 49-52). There
are small errors in note (4) p.49 and Table l9 p.50 and a corect statement
is contained in papers I and II of the referencc.

D$ieE
For each crop: 2 blocks of 6 whole plots each split into 4 sub-plots (8 in
certain seasons)

Trcatmetrts
Mustard was sown in the bare fallow in June 1965 and ploughed in during
October.

Whole plots: Continuous wheat or barley and each phase ofa five-
course rotation of I -year ley (1966 spring sown, 1967-70
autumn sown, l97l-73 spring sown), potatoes and three
years ofeither wheat or barley.

Qualter plots: Nitrogen to tlle cercal:

Wheat 63 v.126v.188 v.251 kgN
Barley 50 v. 100 v. 150 v. 200 kg N

Eighth plots: 0 v- 182 kg MgO as Epsom salts on wheat blocks only,
applied cumulatively 1968 and 1969.
0 v. 182 kg MgO as Epsom salts on barley block 1969.
Residuals compared with equivalent fresh dressings
applied to previously untreated eighth plots on both
wheat and barley blocks 1970. (Residuals v. 364 kg for
wheat and 182 for barley).

NOTEr Eighth plots werc not separately harvested after 1970,

Standard manuring
P and K For all crops including ley:

126 kg P2 05 and 251 kg K2 0 halfploughed in and halfon plough
furrow as (0-1,128)
For potatoes: l5l kg N applied to seedbed.
For leys: 1966 50 kg N applied to seedbed in spring.

1967-69 50 kg N top dressed in spring.
l9'1O 126 kg N top dressed in spring and

95 kg N after each of first two cuts.
19'11-73 63 kg N in seedbed and 63 kg N eight

weeks after sowing: with additional 75 kg
N in l97l and 60 kg N in 1973 after the
first cut (1972 only I cut taken in September).
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Liming
l97l 5 t magnesium limestone, three quarters ploughed in and one quarter

on plough furrow in autumn 1970.

Varieties
Wheat: 1966-73 Cappelle
Barley: 1966-69 Maris Badger

l97O-73 Julia (dressed with ethirimot 1972 and 1973)
Potatoes: 1966 Pentland D€ll

1967-'13 Majestic
Seeds mixtu:es: 1966-69 (Parts by weight)

English Italian-ryegrass - 2Q%:
Danishltalian-ryegrass 4O%'.

English Broad Red Clover - 307e;
Canadian Alsike - I g/c: sown at 32 kg.

1970-'12 S 22 ltalian-ryegfass sown at 32 kg
1973 S 22 ltalian-ryegras sown at 38 kg.

Weedkillers
Potatoes 1969-'13 [nuron with paraquat (1971 linuron only)
Wheat and birley 1966-71 loxynil with mecoprop

& 1973
1972 2,+D with dichlorprop
1970 and Paraquat applied previous
19'12 autumn.

Other chemi:als
Potatoes 1966-73 Mancozeb

1968.73 Demeton.s-methyl
196'1, 1968, B.O.V.(haulmmechanically destroyed
1970 & 1973 other yean)

Area harvested
Potato€s: 0.00138 - 0.00343
Wheat & Barley: 0.00134 - 0.00277
lty: 0.00089 (Yields of leys not taken t97t afi,1972)

Soil series. Stackyard series.

References

l. Johnston, A.E. (1975)
Experiments made on Stackyard Field, Woburn. 1876-1974
I. Hist(,ry of the field, details of the cropping and manuring and the
yields in the Continuous Wheat and Barley experiments.

2. Johnston, A.E., Chater, M. (1975)
II. Effects of treatments on soil pH, P and K in the Continuous Wheat
and Ba.ley experiments.

3. Matlingly, C.E.G-, Chater, M., and Johnston, A.E. (1975)
III. Effecfs of NPK fertilisers and farmyard manure on soil carbon,
nitrogen and organic phosphorous.
Rothansted Expeimental Statiotl- Repofi for 1974 Part 2,29-77.
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ROTATION AND FUMIGATION

WOBURN BUTT CLOSE

(wRN/ls)

This experiment, started in 1969, is designed to study different ways of using
nematicides in a thrce-cou$e rotation and to determine the effects on crop
yield and incidence of pathogenic nematodes.

Design
3 series each of 2 blocks of 3 plots split into 7. One phase of a 3-course
rotation, potatoes, barley and sugar beet is present in each series.

Treafunents
Each crop tests all combinations of: -
l hole plots: N fertiliser (kg N)

Potatoes and Sugar beet Barley
75 38

150 '15

225 113

Sub-plots: Fumigants
(a) None
(b) Dchloropropane/dichloropropene

('D-D'at.148 kg): before potatoes
before sugar beet
before barley
before all crops

Plus 2 reserve sub-plots: one no fumigant:
one allocated in 1970 to dazomet at 224
kg before all crops after no treatment in
1969.

lr'OTf; 'D,D' has been injected into ploughed or cultivated soil in autumn or
early winter. Dazomet has been applied and rotary cultivated in before the 'DD'
injection except in December l97l when it was worked in the following day-
In l97i and 1972 all sub-plots were rotary cultivated, in 1970 and 1973 only
dazomet-treated sub-plots were cultivated following application.

Standard manuring
Barley: 310 kg (G2G20)
Potato€s: 1050 kg (0-1428)
Sugar beet: lO50 kg (Gla28)
l97l: 13 kg &r03 as'Solubor'
1972 &'73: 7 kg 8203 as 'Solubor'

Uming
19'71-73: 2.5 t magnesian limestone in autumn before

sugar beet.

Varieties
Barley; 1969 Zephyr

l97O-73 Julia (dressed with ethirimol 1972 and 73)
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Potatoes: 1969 King Edward
1970-73 Pentland Crown

Sugar beet 1969-73 Klein E

Weedkillen
Barley:- 1969-'12 Ioxynil with mecoprop
Potatoes: 1969-'73 Linuron: alone 1971 and 1973 and with

paraquat in 1969,'70 and 72.
Sugar beet: 1969-70

and Phenmedipham; and paruquat tn 1972
1972-73

Other chemicals applied
Fungicides Potatoes 1969-73 Mancozeb
Insecticides Potatoesand

Sugar beet 1969-73 Demeton-s-methyl

Plot area harvested
Barley 0.00052
Potatoes 0.0@52 - 0.00104
Sugar beet 0.00057 - 0.00156

Soil series Cottenham series
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INTENSIVE BARLEY FOLLOWED BY
WHEAT AFTER INTENSIVE BARLEY

ROTHAMSTED LIT'TLE KNOTT I

(R/csl6)

This experiment, started in 1961, was designed to provide a comparison each
year between barley immediately following a two-year break fiom cereals
and barley 2, 3 - . . years after the break. Badey in a four{ourse rotation (one
phase only), continuous barley, continuous winter wheat and continuous
spring wheat were also included.

From 1969 whter wheat was the only cereal grown and tlle experiment
was used to study the effects of different sequences of prerropping with
barley on yields and incidence of take"all lGaeumannomyces graminis) n
wheat; break-crops (fallow and beans) were introduced in certain sequences.

Since 1973 only one quarter of the experiment has been continued,
primarily for studies on the phenomenon of take-all decline.

DGsign
Two replicates of 40 treatments in four block of 20 (with ce ain inter-
actions confounded). later the experiment was analysed as two blocks of40.

In l97l each strip of40 plots was divided across the plots for a test of
lirne.

tn 1973 only two replicates of 10 plots were retained.

Tteatments
(l) Oop sequences

Treatment 1961 62 63 64 65 66 67 68 69 70 7l 72 73

B B B WWF WW WW WW
B B B WW WWV.IV F WW
B B B WW WWWW F BE
B B B WW WW WW WWF
BE B B WW WW WW WW WW
0 BE B WW WW WW WW WW
B B B WW WW WW WW WW
ws ws ws ww ww ww ww ww
ww ww F ww Ew ww ww ww
wwP B F WWWW WWWW

0 = Oats, BE = Spring beans, B = Barley, WW = Winter wheat, WS = Spring wheat,
F = Fallow

(2) Nitogen (kg N as 'Nitro-Chalk')

1969 & 70
75 (N3) to former N0 plots

126 (N5) to former Nl plots
176 (N7) to former N2 plots
226 (N9) to former N3 plots

Applied to continuous cereals and to winter wheat and barley in treatment
sequence 10.
Nitrogen treatments were discontinued in 1971.

I O BEB B B
2 WS O BEB B
3 0 ws0 BEB
4 BE O WSO BE
5WSBE0WS0
6 WS WSBEO WS
TBBBBB
8 WS WS WS WS WS
9 WS WW WW WW WW
IO BE WWP B BE

1961-68
None (NO)
38 (Nl)
76 (N2)

l 14 (N3)
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(3) Lime
l97l Each strip of40 plots was split across all plots for a test ofnone

(LI) v. ground chalk Lt 12.6 t (L).

Standard applications
Cereak and beans 37.5 kg P205, 75 kg K20 as (Glzl-28) cereals combine
196l-68 drilled, beans placement drilled. Oats and non-

continuous sprinS wheat: 56 kg N as 'Nitro-Chalk'.

Potatoe$
1963 l25kgN,l25kgP20s,225kgKzOas(10-10-18).
196'1 145 kg N, 145 kgP2O5,225kg KrO as (13-13-20).

l'l)inter Y'heat
1969 140 kg P205,280 kg K20 as (0-l,l-28) ploughed in.

40 kg P20s, 40 kg K20 as (0.20-20) combine drilled.
l97O 120 kg Pr 05, 240 kg KrO as (Gl,l-28) ploughed in.

35 kg P205, 70 kg K20 as (Gl,t28) combine drilled
l97l-73 35 kg P:Os, 70 kg K20 as (Gl,f28) combine drilled

125 kg N as 'Nitro-Chalk' top dressed.

Sping beans
1973 55kgPz0s,ll0kgK20as(Glzl-28)

Liming
1961 3.0 t ground chalk
1966 3.1 t ground chalk
l91l &e treatment above
1973 10.0 t on half plots not limed in l97l and 2.5 |

overall.

Weedkillers
Oats, barley, winter and spring wheat: 1961-63 MCPA with TBA
Oats, barley, spring wheat: 1964 MCPA with dichloroprop
Winter wheal: 19 &

1965 Mecoprop with 2,+D
Oats: 1965 MCPA with dicamba
Barley: 1965 Mecoprop with 2+D
Barley, winter and spring wheat & 196ffi8
oats: 1966 loxYn,r wrtn mecoProP

All plots: 1968 Aminotriazole with ammon-
ium thiocyanate in autumn
1967.

Winter wheal: 1969-73 Paraquat in prcceding autumn
1969 loxynil, bromoxynil with

dichlorprop
1970-73 Terbutryne and related

triazines

l97O Dchloroprop
1972 &
1973 Dicamba, / mecoprop with

MCPA
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Other chemicals applied
Beans:

Potatoes:

Varieties
Barley:
Winter wheat:

Spring wheat:
Spring beans:

Oats:
Potatoes:

Areas hswested

196t,1963, 1966,1967
l96s
t973

1963
1967

l96l-68
1962-67 , 1969 , 1973 .
1970-72
l96l -68
t96t-66
1967
r973
196166
1963 & 1967

Demeton-$methyl
Menazon
Phorate

Tops burnt off with B.O.V.
Mancozeb

Proctor
Cappelle
Joss Cambier
Jufy I
Tick
Tarvin
Minor
Condor
Majestic

0.00563 - 0.005 (1968 S. wheat: 0.00761)

0.00266 - 0.00269

Yields were taken for trarley, winter and spring wheat only
1961-70 & r9',13
l97l & Sub-plot area

harvested1972

Soil series Batcombe and Hook series.
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LONGTER,I\,I LIMING
ROTHAMSTED (R) SAWYERS I

WOBURN (W) STACKYARD SERJES C

(R & WCS/10)

These expeiments have continued on the lines set out in Derads .1962

PP. 95-96.
The crogrping has been:

1968 Potatoes Majestic
1969 Fallow
197G73 Barley Julia (dressed with ethirimol 1972

& t9'73)

Treatments
(a) No lirne was applied 1968-73.

Ground chalk: total applied 1962 and 1963 (tonnes CaC03)

Rothamsted Wobum

l0 l2
20 19

(b) lhosphate: 1968 0v- 126kgP205 as superphosphate
l91G73 0 v. 63 kg P205 as superphosphate

(c) Potash: I 968 0 v- 1 88 kg K2 0 as muriate of potash
l9'1O-73 0v. 126 kg K20 as muriate of potash

P and K were applied cumulatively from 1962
No trcatments were applied to the fallow in 1969

Bassl applications
Nitrogen
1968 Rothamsted 

l3?ff il broadcast before planting

197V73 Rothamsted 95 kg N combine drilled
Woburn 126 kg N broadcast before planting

Weedkillen
Potatoes: 1968 (R) & (W) Paraquat with linuron
Barley: 1970 (R) 2,zl-D with dichlorprop

(W) Ioxynil with mecoprop
l97l (R) Ioxynil, bromoxynil with dichlorprop

(W) Pdaquat. Ioxynil with mecoprop
1972 (R) Paraquat. Ioxynil, bromoxynil,

dichlorprop and MCPA
0D Panquat

1973 (R) Dicamba with mecoprop and MCPA
(W) Ioxynil with mecoprop

Other chemicals apptred
Potatoes: 1968 (R) & (w) Mancozeb and demeton-$methyl.

tlaulm burnt off with sulphuric acid.

None
5

None
5
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Areas hlrvested
1968 (R) 0.00384(w) 0.0os r 0
197G73 (R) 0.0ost2 _ 0.00518(tv) 0.00st 6 _ 0.00s20

Soil serix. (R) Batcombe series with sandier variants.
(W) Cottenham series.

References

1. Bolton, J. (1971)
lrng term liming experiments at Rothamsted and Woburn.
Rothantsted Experimental StatioL Report for 1970, part 2, 98-l 12.
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NITROGEN LEVELS TO OLD GRASS

ROTHAMSTED PARK GRASS

(R/cs/ t 3)

This experiment, started in 1965, studies the effects of a range of nitrogen
rates on yield and botanical composition ofvery old permanent pasture
given a single lressing of P and K annually. The contribution of legumes
to the produc:ivity of the sward is studied by spraying half of the N0 plots
with weedkilkrs. The effects of treatments on nutrients available in the
soil are also studied. From 1965-69 the effects of 3 and 6 applications
of N and grass cuts were measured. From 1970 the N was applied in four
equal dresings, one for each cut. The effect of Mg on Mg content of the
herbage was also studied for 1970 and 1971. The experiment is located
on plot 6/l ol the Park Grass Experiment which received P, K, Na, Mg
annually 1869-1964 after N only (96 kg N) 185668.

Design
4 randomised blocks of l0 plots. The magnesium treatments 1970 and
l97l and the rxtra N treatments from 1972 were arranged on the
original treatnlents: -
Treatments 1965-69

Cuts
Total N

Treatments l97G7l

Cuts
Total N 0

Mg levd
Blocksl&II I
Block III &
ry2

Treatments 1972-

Cuts
Total N

x Plots treated with mecoprop to eliminate clovers-

Treatnr€nts
(l) Niros:et (kg N per annum as'NitroChalk')

1965-7t t972-

36
ooxt23ooxt23

4
ooxt23

4
oxt23

r2t222r2l
zt2tll2l?

44
00x13500x246

No. ofcuts
(A)
(A)
(A)
(B)
(B)
(B)
(A) l96s & 1966

1967

None (N0) None (N0)
r4s (Nl) 7s (Nr)
290 (N2) 22s
43s (N3) 37s

(N3)
(Ns)

l4s (Nl) 150 (N2)
2eo (N2) 300 (N4)
43s (N3) 4s0 (N6)

3 cuts/annum, N applied equally for each.
3 cuts/annum, N applied in 6 equal dressings.

'12
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1968& 1969 6 cuts/annum, N applied in 3 equal dressings
for first, third and lifth cuts.

(B) 1965-69 6 cuts/annum, N applied equally for each.
(A) and (B)

From 1970 4 cuts/annum, N applied equally for each.

(2'S @ntrol of lepmes
Two plots per block receiving no N are sprayed with mecoprop, once
annually 1965, 1967 and 1969 and twice 1966, 1968 and 197G73.

(3\ Magnesium
1970 and l97l 28 kg Mg v. 56 kg Mg each year as magnesium sul-

phate.

Basal applications
1965- 34 kp P as superphosphate, 224 kg K as potassium sulphate.
1965-69 l6 kg Na as sodium sulphate,
1965.69,
1972&1973 ll kg Mg as magnesium sulPhate.

Liming (as ground chalk)
1965 8.7 r
1968 7.5 t
t970 2.9 t

Plot arers harvested 0.00086 - 0.00090

Soil series Batcombe series.
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NPK TO OLD GRASS

ROTHAMSTED PARK GRASS

(R/cs/14)

This experiment, started in 1965, studies the effects of a range of p and K
levels on yields of permanent pasture and is located on hrk Grass plots
5/l and 5/2 which provide sites with little and much p and K respeitively.

Iksigtr
On each site a single replicate of 2 x 4 x 4 in 2 blocks of I 6 plots each, with
2 x 2 additional plots in each block.

Trcstnentg
(l) The sitcs diffet in previous history:

Hot 5/l: 185697 96 kg N annually
1898-1964 l.Lrmanured

Eots 5r'2: 185G97 96 kg N annually
189&1964 Superphosphate and sulphate of potash

to supply 34 fu P and 224 kgK
annually.

(2) On each site all combinations of:
(a) Nitrogen fertiliser (kg N for each cut)

NI N2
1965 37.5 7s
1966 56.0 tt2
1967-73 33.6 67.2

(b) Phosphate (Kg P) annually as superphosphate

rc None
Pl 16.8
P2 33.6
P4 67.2

(c) R)tasium (kg K) annually as potassium chloride

K0 None
K2 tt2
K4 224
K8 448

(3) Together with extra treatments on each site:
all combinations of:
(a) nitrogen fertiliset as 2(a)
(b) rcsidues of PK-fertiliser applied 1965 only

33.6 kg P + 56.1 kg K
3-r.6 kg P + 336 kg K

Number of nitrogen applications have been:
1965 4
1966 31967 slt -3;slz-4
1968 & 1969 3

'/4
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1970&1971 2
t9'12 3
t973 3

Uming
Ground chalk applied (t1ha)

1965: Hot 5/l - 12.8 plot 5/2 - I1.5
1968: Hot 5ll - 6.2 plot 5/2 - 5.5
l97O: Both plots - 8.8

Area harr,€sted 0.00085 - 0.00090

Soil serie's Batcombe series
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PK AND TAKE.ALL

ROTHAMSTED WEST BARNFIELD II
(R/CS/24)

This expednrent, started in 1968, is designed to study the effects of different
amounts of phosphate and potash on the yield and incidence of soil-bome
diseases, particulary take-all (Gaeumannom, ces graminis ) in continuous
cereals (barloy until 1973).

Desig[
196M9: 5 x 2, in 4 randomised block of l0 plots
1970- 5 x 2 x 4 in 4 blocks of l0 plots split into two for N.

Trcatments
All combinations of:
Whole plots (a) Phosphate (kg P20s) as superphosphate

None

-:9 annuallv to seedbed
l5u
226 Six-yearly, last applied autumn 1967,half
9U before ploughing half after

(b) Potash (kg K20) as muriate of potash

37.5
l;O'- annually to seedbed

.fr'OTE Rates ofP and K have been slightly changed from 1974

From 1970,
Sub.plots (c) Nitrogen (kg t9 applied cumulatively in successive yea$

38
75

113
r50

Basal applications
Nitrogen: 1968& 1969 100 kg N

I imirg
1969 2.9 t ground chalk
1972 5.0 t gound chalk

Weedkillers
1968& 1969, Paraquat applied to stubble in
l97l-73 previous autumn
1968 Aminotriazole with ammonium thiocyanate in previous

autu.nn
1969 &1970 2,4-'D with dichlorprop
l97l loxynil, bromoxynil with dichlorprop
1972 loxyni!, bromoxynil, dichlorprop with MCPA

1973 Dcamba, mecoproP with MCPA

16
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Varietier
1968 & 1969
t970-73

Arcas hanested
1968 & 1969
t970

Soil series

Maris Badger
Julia

0.00567
0.00264 - 0.00273

Hook series

7',1
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