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The season of 1950 will be long remembered for its wetness, its
high atmospheric humidity, and its apparant coldness. The rain-
fall was lhe highest on iecord, witf one exception (l9BT) since
1925, and the humidity was substantially above the avera,qe for
every month except March and October. There was a vlolent
tornado on May 2lst, when with a rainfall of nearlv two inches
within two hours, crolx were drowned and silted up and soil was
wasied from one experimental plot to another. 'Most of these
difrcu_lties_ have been successfully-met. The meteorological records
from October 1949 to the end of lg50 are shown below. -
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WOBURN EXPERIMENTAL STATION
By H. H. MANN

Saesox

Mrrronorocrc-qr RECoRDS FoR lg4g-Eo.
RaiDIell

Tot l No- of
talt rainy Bright

days sunshine !dax.

TeaFratuie
I ft. itr

Min. grouEd
Grass
Min.

r949
Gober
NoveEber
DeceotEr
r95o
January
February
March
April
M"v
Jutre
Julv
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DeceEber
Total or
Eeatr for

ls60

ins.
b.02 16
2.68 18t,20 r0

0.85 l0
3.08 l8
0.69 12
1.96 r 8
4.61 l3
1.68 6
5.34 t7
2-6e 18
3.10 22
0.60 I
1.27 22
l.{o 16

30.37 178

hours F.
r2g-2 @.3
71.5 48.7
57.8 17. t
34.6 ta.s
50.1 48.0

1r5.6 53.2
166.6 53.3
155.2 59.2
269.7 71.5
193.8 68.7
183.1 68.8
122-3 62.1
105.0 65.5
@.2 17.4
38.5 37.0

1511.6 55.7

F. F. F.
45.4 63.5 &.2
36.0 42.1 32.6
s7.2 40.9 A2.4

33.8 39.9 30.3
35.0 40.3 31.3
36.7 43.9 31. r
37.9 1A.1 33.813.2 62-A 39.6
6r-6 61.5 18.7
52-1 63.5 49,6
62.0 62.2 48.6
48.9 66.2 46.6
12-g 40.0 38.6
36-6 12.A 33.?
24.6 36.8 27.1

41.7 40.9 38.1

Frcro Exptarcxrs
The field exgreriments at Woburn are now conducted under the

direction of the Field Plots Committee at Rotlamsted, and that
Committee-wi.ll report s€parately on them. There are, however, a
few-p9in-ts in_connection with them that may be mentioned here.

lveed Studies .. In 1947 it was necessan tb fauow the Derrnanent
barley plots on account of a very severe infestation of'wild oats,
Ve-ry 

- 
thoro'lgh {allowing has been continued ever since, and it is

only in the fourth year that the land mav be resarded as beins free
of wild oats, for during the growing season of"lg50 oracticaliv no
living plants could be found. lt w.as-observed tbat dGng the dhole
period the growing plants almost always orieinated in tihe too two
or three inches of soil and rarely from deeply b-uried seeds. periadical
corrnts. of. seedlings during the- course of-tf,e fallows were published
in the last report.
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This same area, and particularly the plots which had received
many annual dresings of sulphate of a.utmonia, were also badly
inlesied with spurtey (Spnyla uwsisl, aud observations were
made to see how far the fallowing bad got rid of this weed' In l95O
however, it was found that spurrey ap,peared in most as Sreat
quantitv as at the b€ginning. Barley wi.ll again be so$n on this area
i; l95I; and we sball be able to see how {ar the buried spurrey seeds
have been able to survive over four years of careful fallowiog.

Work has been carried out at Woburn on the relative effect of
various weeds as competitors with barley. Three such annual weeds
have now been studied, namely spurrey, mayweed (Malicarit itto'
doza), and chickwee d (Skllaria mdial , all of which are very common
on the Woburn soil. Of these, it is found that a thick crop of barley
can almost smottrer spurrey however thick the latter may be; the
smothering is not nearly so complete with mapveed though tbe weed
is very largely reduced; with chickweed, increasing tbe thickness of
plantine of the barley has very little effect on the vigour of the
weeO, wUctr wa-s able very largely to smother the barley. These
weed studies have norp been extended to the more Seneral question
of the influence of one plant on a.nother. An account is being pre-
pared for publication dizling with the mutual eflect of barley antl
ilover when sown together, under conditions made as favourable as
possible for the barley.

Tlle bohing ol Becl Crops : ln 1950 bolting oI beet cro1x, which
has been under observation at Woburn for a number of years,
was very marked, particularly among red beet. As is shown in a
publication now in the press any manure which causes more vigorous
growth of sugar beet or red beet Ieads to an increase in bolting.
Dung applied in the previous autumn slightly increased the number
of sugar beet plants which went to seed, and when applied just
belore sowing it had a more marked effect. In all cases, sulphate
of ammonia, and each of the organic malures, hcreased the amount
of bolting of red beet, and a doubling of the amount of manure or
the addition of sr:Iphate oI ammonia caused a further increase.
Sewage sludge gave an abnormally large amount of bolting.

Eroth Ctors: The possibilities of exotic crops on the well
drained semiacid soil at Woburn have been examined for many
years. Among the crops tested are hybrid maize grom for grair,
and soya beans of Swedish origin ; work was also done on serradella,
birdsfoot trefoil grorlrt for fodder, and sweet lupins for fodder or
seed. The very wet season of 1950 had been a real test of the
economic cultivation of several o{ t}ese crops, particularly early
hvbrid maize and Swedish soya beans.- In spite of the very unsuitable seasoo for maize, we harvested
excellent crops of grain with several of the Wisconsin hybritls. The
strain W. 0 has now yielded well in all three years during which
it has been grown, giving 27.5 cwt. per acre in 1948, 33.8 cwt. in
1949, and 36.6 c\trt. in 195O, or a mean Ior the three years of 32.6
cr t. per acre. This seems the most promising type and it is now
evident that it can flourish even in a most unfavourable year, The
length of time between sowing and ripening which in lg50 amounted
to 177 da]rs is far longer than in the U.S.-{.. .A.nother test will be
made in 1951, and if this gives results as good as those hitherto
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obtained, it would seem that suitable hybrid maize varieties can be
conlidently recommended, at least as 

'smallholders' 
crops.

The story is very different with the varieties of sova beans wbich
bave been developed in Sweden and gave results of sreat promise
in the dry warm summer of 1949. Soia beans are vei, sensiitive to
excess of water in the soil and when this occurs it is dificult to eet
properly nodulated roots even with inoculation. There has neier
before been any diftculty at Woburn in getting nodules on the roots
of soya beans, even wilhout inoculatioin, bui in 1950, there was
little or no nodule development, in spite of inoculatins material
supplied from Sweden. The result was that the Dlants iew badlv
and had an unhealtly appea,rance, and the exdessive 

-rain madl
tbe plots very patchy. The best of the varieties save l0 cwt. beans
per acre for a full plant, as compared with 14| cui. per acre in 194g.
Further tests wiu be made in [951.

--Sueet LuPins_: 
-1950 proved an excellent year for growth aud the

yellow variety (Weiko) yielded 16'5 tons pei acre oigreen stuff on
August l6th, equal to 2.57 tons of cued hiy per acre.'When spread
for grazing animals in a field, the material wis not at once reGhed,
but all, except fo_r a.Iew stalks, had disappeared by the Iollowing
morning. Sweet lupins, however, appear-tb be a rither uncertai;
crop, for after an excellent yield of foilder in lg48 (a wet year), the
leld was only small io 1940 (a dry year). The prbductidn ot' seed
was good in 1950.

Sellqd€Jla: The leld of fodder was good arnounting to ll.6
tons of green fodder on August l6th equatlo 2. 14 tons oihav. and
was greedily consumed by-grazing anjmah. This apain is i'croo
which is much affected by the character of the seasoi, for while iir
1949 there was a good yield of seed and little fodder, in lgEO the
production of good seed was very small while there was a fair amount
of fodder. There is still much to learn, however, about how to deal
with this crop during gowth and harvest.

- B_irdsjool Trefoil : ^flrc narrow leafed t,'pe, sown at the end of
April, gave 3 tons of green fodder per acre oi July Zth and, without
any resowing, gave 18.4 tons of green foddei pLr acr: on August
l6th. This was readily taken bi stock, and iontained l6.8"per
cent of dry matter, making the yield of hay equivalent as 8.64 tons
in 1950. The wet season 6f lg5b seemed io sirit the crop well, and
the semi-acid soil at Woburn seemed to bave no adverse effect.

Itligation Ex?e/irft ts.. During the year it bas been decided
to begin {rigation experiments it Wo6um, under the general
control of Dr. Penman of the Physics department at Rothamsted.
Before selectlng the site, the sui6b ity 6f the soil and th: water
conditions oI the land had to be tested and this involved a close
investigation of the soil and subsoil of the area proposed lor the
experiment. A close txamination of the subsoil iond-itions in this
typical greensand are:t, w.rs made to a depth of six feet, in a field
rvhich has been under arable cultivation as far back as records so.
It is hoped that the experiments on the use of irrigation water w"ith
grass and other field crops will be started dwins tf,e comine sorinp-
The Station is indebted-to the Woburn estate"for the use"of'th#
private water supply for these irrigation experiments.
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Por EXPERTTGNTS

Clolct shhsess.' The study of the failure of dover when it is
frequentlv prown on the same land has been one of the investigations
of ihe po"t "culture station for the last fourteen years. The"failure
bere st'udied has not been connected with any farasite, though it
often causes very great reduction of the leld of clover, particu-
larlv on soils more or less deficient iu lime. As stated in last ytar's
rep6rt we have discovered interesting facts about the sickness but
have not yet found the actual cause.

We have lound no other method of inducing the symptoms,
except by repeatedly $owing dover, but there is a definite correla-
tion 

-betiveen the proportion of growing clover to soil, and the
development of siCkness. This has suggested the idea that the
sicknels is caused by a toxin which might be separated by washing
the soil or sand in which the clover was grouing and in 1950 we
have given much time and work in attemPting to do this, but
without success. The washings from tle soil on which a heavy crop
of clover was growing had no injurious effect on clover plants. - A
similar negative resu[ with the washings from sand cultures makes
it unlikely that soil colloids retained the suplnsed toxin.

Another line followed up in l95O was to see whether the burial
of large amounts of clover roots or tops would bave any effect in
reducing the vigour of a crop grown after their burial. With roots
no sucli effect occurs: witL iops, using a very large amount ol
material, there did seem to be some reduction in growth of dover'
These results though inconclusive, suSgest that the clover tops
when buried carry with them some toxin. This zuggestion will be
Iollowed up. AI intiseptics tried, including formalin, have failed to
improve the capacity of a sick soil to grow clover.

TIE nulitiot ol cto|s urd.er lay ackl conditions.' The work on
this question, which has been one of the mair enquiries at the
Wobum station for a number of years, has continued in 195O, but
tbe results obtained are still under consideration. The priacipal
point dealt with has been whetler the actual amount of calcium
present has any effect on tle growth of barley, either in the presence
of large amounts of soluble phosphates or otherwise. It is hoPed to
publiah the results oI tbis enquiry in tl,e very near future.

LABoRAToRY WoRK
Tk lormatiott of nitlalas ir soil lollaubtg ttariotts clop rctnliorts :

It is generally recognised that land which has been under a ley
crop for several years teods to be more fertile than the same soil
witl similar manuring under a continuous arable rotation. The
reasons for this are not fully understood and in an attemPt to ascer-
tain the cause Mr. Bames has been studying tie rapidity of the
formation of nitrates in soils after each of the several treatments of
the ley arable experiment, continued since 1938 in Stackyard field'
On tlie whole, as a result of eight years of soil examination, he has
found very little difference in the amount of nitrate formation
taking plaie and so it would app€ar that the cause must be sought
elsewheie. The results have just been published in the Joumal of
Agricultural Science.
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Charg* itt tlu sulplur cor.tant of soils under loag heqlme wirh
fertilisers atd turuu* .' At Woburn we have had land under barley
for nearly eighty years, which has been treated with various man-
ures every year for at least fifty years. Samples of tbe soils from each
treatment have been taken IroE time to time, and these have
alforded the opportunity to see how far the changes in fertility have
corresponded with variations in sulphur in the soils. The work is
now complete and is awaiting publication. It may be stated here,
however,-that there is litttelkn of anv correlation between anv
form of sulphur in the soil and t[e yield 6f barley that was obtained.ley that
The-accumulation of sulphur in ttre form of sulihate has been very
small, aad any increase 

-which 
has takenlmqll, qad any increase which has taken place has occurred chiefly

in the form of organic sulphur compounds
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