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was by far the most productive frst year grazing season on record.
Luccme sown on May lSth showed some loss of plant durirg the
season especially on plots which had frequenfly grown luceme in
past years. Block 5 shows the second years' test crop, barley,
which at 30.6 cwt. was the best crop so lar grown in this experiment.
It showed small but appreciable residues of dung applied to
the previous potato crop, but very little efiect due to the Previous'systems of cropping. Blocks I and 2 showed leys in their 2nd and
3id yean and various arable crops. In l9lt| the 2nd year of the ley
et 4:4 tons of hay equivalent was more productive than the third
year at 3.4 tons. Third year luceme gave 3'2 tons of hay during the
ieason, and 2nd year lucerne 4.3 tons. Wheat failed twice from
autumn sowings due to bfuds and was resown in the spring. The
6nal yield was only 14 cwt. I year seeds for bay undersown in
wheat in l9{7 failed in the summer &ought and were resown on the
bare ground in the spring of 1948. Only a Poor croP of l'2 tons
per acre resulted. Sugar beet was a satisfactory crop of l0'8 tons
with a rather high proportion of tops. This experiment is surnmarized
on p. 91.

Organic manure erperimcnt, manhel gard*n crops, 7th leat
This experiment tests the eflect of yearly applications oI dung,

vegetable compost, sewage sludge, and sewage sludge comPost on a
rotatioo of vegetable crops. The organics are applied at 15 and 30
tons per acre to peas and to red beet. Sulphate of ammonia at
several levels is also tested. The peas drilled on March l6ttr turned
out a very weedy crop and there was a rather large proportion of
unfilled pods- Better germinatiotr was noticed on the plots
receiving organic mernur€s, but the crop was very variable. Dung
increas€d the yield of saleable peas and sludge decreased it. There
was no advantage from the addition of sulphate of ammonia. Red
beet was a gappy plant partly owing to an attack of flea beetle;
there were more plants where organics were applied. There were
many bolters and the number of these was increased by those
treatments which increased the crop leld. The yield of bulbs was
very smaU on the control plots but was considerably increased by
organics, especially dung arrd sewage sludge. Sulphate of ammonia
was also efrective.

Axxuer Expnnrurxrs
The only annual experiments at Woburn in 1948 were replications

of the two linseed experiments as carried out at Rothamsted.

Six Course Rotation Experiments, L93O.L948
In 1930 two long-period rotation experiments were started, one

at Rothamsted and the other at Woburn. The PurPose was to
provide data on the effects oI varying amounts oI the three standard
nutrients, nitrogen, phosphate aud potash on the yield of the six
crops of the rotttion in the dillerent weather conditions of successive
vears.- 

The rotation is sugar beet, barley, clover, wheat, Potato€s, rye'
For the first 4 yean the rye was harvested as green fodder, but
subsequently it has been carried on to maturity and weighed as
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grain and straw. The crops rotate on six areas on each larm so that
each crop oI the rotation is present every yeax. Within each area
there are 15 plots consisting of tbree sets of 5 treatments, testing
5 levels of nitrogen, 5 levels of phosphate, and 5 levels of potash
respectively. The plots do not receive the sarne treatment through-
out, but on each plot the l5 treatments follow each other in a
definite order in successive years, thus avoiding cumulative effects
of any nutrient. In each set the order is 4,3,2, l, 0. The 15
treatments axe :

Nitrogen set 0, l, 2, 3, 4 units oi N with 2 units of P and 2 units of K
Phosphate set 0, l, 2, 3, 4 rurits of P with 2 units of N and 2 urfts o{ K
Potash set 0, l, 2, 3, 4 units oI K rvith 9 units oI N and 2 units oI P
The Iertilisers are sulphate of a,rnmonia, superphosphate, and
muriate of potash. The units are 0.I5 crt. N per acre, 0.15 cwt.
Pr0u per acre, and O.25 cvt. KEO per acre. Thus in terms of ferti.liser
the nitrogen dressings ranged, in round figures, from 0 to 3 crt.
sulphate o{ arnmonia, the phosphate from 0 to 3} cwt. superphos-
phate, and the potash from 0 to 2 c$.t. muriate of potash. No
dung is given, but a uniform a.pplication of calcium carbonate is
applied after sugar beet and again after potatoes. The experiment
has not yet been continued long enough to provide sufrcient data
for a lull statistical examination of seasonal Iertiliser responses in
relation to weather conditions, but in the meantime the general
nature of the fertiliser responses on the two farms has emerged
fairly clearly and the l9-year means are recorded in this preliminary
statement.

It was soon apparent that nitrogen was by lar the most eflective
nutrient on both farms and on almost all cro1x. The average
responses to phosphate and potash were in genera) much smaller,
although certain crops, notably potatoes at Rothamsted, gave big
retums Ior potash and appreciable increases for phosphate. In
Table I rill be found the mean yields for all crolx at the five lewels
of uitrogen, but for the much smaller eflects due to phosphate and
potash the mean linear regressions give a sufrcient picture oI the
results, a-nd these are therefore tabulated. For comparison the
regression figures for nitrogen are also included.

At Rothamsted almost all crolx show clear responses to nitro-
genuous manuring. Thus l| cwt. sulphate of ammonia (the mean
rate of dressilrg) gave increases of 0.?4 tons sugar het, 1.2 tons
potatoes, 5'2 cwt. barley, 3.5 c$t. wheat, 5.? c!!t. rye per acre, but
for clover hay the inoeases for nitrogen although appreciable are
probably due in part to the presence of seu-sown barley and weeds.
For most crops there is a distinct falling off in the responses at the
ligher rates of Iertiliser application. In rye straw and in particular
in sugar beet tops the nitrogen responses are well mainta.ined at
the higher levels; Ior the sugar beet tops the higher d.ressings
appear to be if anything more effective than the lower ones.

At Wobum all crops except clover responded well to nitrogen.
The increases for l| cwt. sulphate of ammonia were l'6 tons sugar
b€et and potatoes, ?.7 qrt. barley, 3.5 cwt. wheat, and 4.9 cwt.
rye. The actual responses were usually ligher than the correspond-
ing ones at Rothamsted, though the level of cropping was better at
Rothamsted than Woburn. As at Rothamsted the increases tended

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-1-70 pp 4

92

to fall off at the higher levels, but once again sugax beet tops kept
up their responses to the highest level of manuring. The nitrogen
responses vary considerably from year to year. Taking sugar beet
as an example, the most Iavourable year on both farms was lg43
when Rothamsted showed an increase in roots at the rate of 7.4 tons
per I cl!t. N, and Woburn 9.5 tons per I c*t. N; on the other hand
in 1932 both farms showed a loss of 2 tons roots Ior I cwt. N, the
worst result on record. The parallelism between the nitrogen effects
at these two localities is by no mears alwal.s as close as this; the
nitrogen effects observed yearly at Rothamsted are much nearer to
the general behaviour of nitrogen on sugar beet in the Eastern
Couaties, as measured by experiments carried out annually on com-
mercial farms in all sugar factory areas, than are those at Wobum.
In 1948 for instance, a year of 1ow nitrogen response generally,
Rothamsted gave practically no increase for nitrogen, while Woburn
gave no less than 9.1 tons per I cwt. N.

As rvill be seen by the regressions, there are few striking responses
to either phosphate or potash. The only crop that shows appreciable
responses to phosphate is potatoes; this is found on both farms.
Potash at Rothamsted gives a big response in potatoes, the suc-
cessive increases over no-potash being 1.27 tons for * cwt. muriate
of potash, 1.77 for I c\ft.,2.O7 for l+ cwt.,2.43 tons for 2 cwt.
muriate of potash per acre, In addition there is some evidence ol a
small response to potash in sugar beet and clover hay. At Woburn
the small responses to potash in sugar beet and clover hay are very
similar to these obtained at Rothamsted, but the potato crop
behaves quite differently on the two farms. At Woburn 2 cwt. of
muriate of potash gives only 0.3 tons of potatoes in contrast to
the 2.4 tons obtained at Rothamsted.

The productivity of the two farms may be compared by examin-
ing the mean leld lor each oI the crops over the whole period of
the experiment. Each crop had exactly the same manurial treat-
ment on the same variety for the whole course of the experiment,
except that Irom 1947 Squareheads Master wheat was substituted
for Yeoman at Woburn on the grounG that it was more suited to
the light soil. Rothamsted is on the whole the more productive
Ia.rm, pa.rticularly for wheat where the felds exceed those at
Woburn by 12.3 cvt. grain and 15.5 ct't. straw per acre; it also
grows 0.81 tons more suga.r beet with 3.23 tons more tops, and
substantially more barley and rye. Woburn on the other hand
gives somewhat bigger crops oI clover hay and slightly more
potatoes.

In Table I will be found the mean yield of each crop talen over
three successive periocls oI six years. Such figures should reveal
any pronouaced tendency towards soil exhaustion during the
course of protracted cropping with Iertilisers alone, the only organic
matter given being the sugar beet tops ploughed in on their respective
plots. It should be noted however that certain changes in crop
variety were made on both farms. fn 1942 Majestic potatoes were
substituted for Ally and in 1943 Kleinwanzleben sugar beet was
substituted for Kiihn. In other words during the last six-year
period slightly heavier yielding varieties oI roots were being grom,
and in particular the leld oI tops of the sugar beet might be expected
to be appreciably increased by the change from Kiihn to Kleiu-
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r,nanzleben. These changes may have tended to obscure in part any
deterioration in fertility as far as the roots were concerned-

Taking the crops in \,ehich little or tro change was made, namely
barley, wheat, and rye, it appears that at Rotharnsted the last six-
year period gave better lelcls than either of the two preceding
periods. Wheat in particular was much better at the end thar at
the beginning of the experiment. The yield of cereal straws showed a
depression in the middle period, especially in rye, but recovered in
the final period- At Woburn barley and rye showed a fairly marked
decline in yield in the final six-year period, amounting to 3'8 c\vt.
and 5 cwt. grain respectively, the reduction in straw was even more
marked. There u'as no definite trend in rf,heat yields at Woburn,
where the level of production was low in any case-

Woburn Ley,Arable Experiment, 1938.1948
In 1938 a long period rotation experimcnt was begun at Woburn

to test thc effects on soil fertility of leys, lucerne and different
systems of arable cropping. The cropping schemes under test are:

l. A three-year ley, grazed by sheep.
2. Lucerne, cut for hay for three years.
3. An arable sequence with one-year seeds : potatoes, wheat,

one-1,ear ley for hay.
{- A purely arable sequence without le,': potatoes, wheat,

kale.

The results of these four methods of cropping the land are
measured in two test crops, potatoes followed by barley. There are
thus a series of five-course rotations in rvhich the fourth and tifth
crops axe always potatoes and barley. There are Iive blocks, each
of eight main plots, on lour of these plots the above Iour cropping
systems are tested uithout change to bring out cumulative effects.
Since it is possible that some of the continuous rotations might
lead to rather large diflerences in fertility, as for example by the
exhau.tion of organic matter, the rema.ining four plots carry the
ley and arable sequences alternately, thereby testing the effects
oi the cropping at a steadier fertility level. The blocks were started
off at 1'early interi'als so that after five years all phases oI the
rotations were represented annuallv. The only manurial factor in
the experiment ii the effect of 15" tons of dring per a.cre applied
to the potato test crop. Its residual effects are followed through
the subsequent crops. The dung treatments are repeated on their
respective plots. Phosphate and potash applications are equalised
for all treatments over a five-year period, but nitrogenous manures
are applied according to a schedule based on crop requirements.
C€rtain modifications in cropping have taken place in the course of
the experiment. Kale was never a very satisfactory croP at Woburn,
mainly owing to damage by bnds and vermin, and in 1945 it was
replaced by sugar beet- In 1940 Ita.lian ryegra.ss was included in
tha mixture for the three-year ley to add bulk to the produce of the
first year. In the autumn of 1948 rye was introduced in place of
wheat, on the grounds that it \vas a more suitable crop and less
damaged by birds.

To illustrate the information that becomes available as the
experiment proceeds we may take the sequence on the first block
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