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WOBURN EXPERIMENTAL, STATION .

BY H. H. MANN

The Woburn Experimental Station was originally established in
1876 for t\f,o ourooses. The first was to investigate tie resrdual

value of manuies,'especially of farmyard manure, and to-determhe
whether this residual value-was in any way connected with the com-

rnsition of the lood from which the manure was made' The second

i* io 
"t"".t.in 

whether the results obtained with the continuous
*"*in ,i""- .ttlx on the heavy lime-rich soils of Rothams-ted

iould likewise be obtained on the light, somewhat sandy, lrme-tree

soils of the Lower Greensand at Woburn. Thougt these two matters

remained for many years the main business of the woburn Statron'
r.i'in" 

".or" 
of tfi.'experimental work has gradually been widened'

ind it now includes the study of all questions wtrichiaw-e lo-do.wtlt
the maintenance of Iertility in light soils in the drier halt ol Englano'

is *"-ff ". 
*ittt tt 

" 
conveision o'f rather poor soils of this t]'pe into

hiehdass market-garden land. The original work was summansed
in"a volume issued in 1936.r

SEASoli s

The first three vears (193941) were wet ones, with lotal lain-
falls of 29'89, 27'6O, atd 25'52 inches respectively' Each ol thes€

vears had not onlv a high winter rainfall (October .to tebruary,'
irrrt also a hish sirins piecipitation (March to June)' lhe second

three vears (i94244); on the other hand, were dry ones wrtn ram-

falts 6f 19.49, 19'09, and 29'33 respectively', lhe. meiur annuar

rainlall for the wbole period was 23'99 inches, whrch ls very crose to

i;;';;;J i;. Wobrurn, namelv 24'22 inches' The winter pre-

i'Jit"tirt?. ii,it l"co"d'petioa 6f tht"e y""rs w-as 5'59 inches and

t}i: spring rainfall 2'75 inches less than in the lrst three- y-ears or

tfr" fiA"t. A Sreater contrast could hardly be ima8ined for two

successive three-Year Penods.

In other matters the years were quite normal' The mean .annual
sunshine amounted to I,497 hours as against a norrnal oI l't}4'I

iirr.l'in-"' "*li"-e 
temPeratures reachii were Ma-ximum 88'F'

a jo"" ienr ; Minimum 4' F. in January, 1942'

Srerr
The Wobum Station has been fortunate in that there have been

". "'#;; iriG; "i"ti 
auang ttt" "'hole 

of the war Period' at.least

;;;;"h" t;.t;.l6te membe"rs Dr' H H' I{ann h1s,ryl$HF:
t"ir, 6t tt " 

farm and laboratory. except for a penod ol aDour rlve

#;H; il lr4d;';;-L" i,"' ii''tu'tiv on a 6pecial mipiol'.-Mr'
i."il'. B-;;;#i"."i".a as chemist, anp Mi' $' | )I:cn11'n
hrs been in charge of farm operations throughout' Iuuch ol tne worK

f,=fi#l;H""J;;;ih'th; help of ;sitins members.of thc

ir":tnl*.i"a "i"ti 
*rro have organisid and assisted in carrying out

a large number of field experiments'

;fiIt' Y..s ot Fi.ld ErP.doeols.! tbe Wob'ro Ergcrioc't'l St'tior'bt f' 
' 

Esull tt
f . i. vd.td- lt4dd. ts16,.t
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Frrro rxprntxexrs
Cotttinrcss ukal aril barl,ey ex ferbrcd' ,Of the exD€rirnents

originally laid out in 1476, thjploti where wheai ;a b:"i"y ;p"
were to be grown every year with various arnounts of nitr,&enous
and mineral manures or with farmyard manure have continud to be
under these crops, except that in-both cases fallows were taken in
1927-28 and in 193:l-34 in order to get rid of tle weeds which were
threatening to smother the corn crops. After the first oI these
fallow periods, it was decided to grow tie crops without any f,rrtle.
-*.yrng for.tive years to see how. far !f,e previous iranuring
would affect the beneficial result o{ the fallow.- After the secood
fallow, a further period of five years without manure was taken
again, so that we had obtained by lg40 a very clear indication
of the result oI fallowing on exhausied land which had been differ_
e_ntly manued lor mary years previously. The results obtained
during this period were published in l94i (f). But the enormous
benefit- of_ fallowing in grlring a largely increaied crop even in land
which had had no manure of any sorr since 1876 wd very striking,
and amounted to ar increase oi50 per cent. in the wheit and tlb
per cent. in the barley crop. This benefit soon passed off in succeed-
ing y.ears, and the falling off seemed hardly to be affected by the
previous manuriag oI the land.

Alter 194O, another phase of the study of thesc plots was under_
taken. How far is the effectiveness of nitiogenous riranures aflected
by -the previous manuring of tbe ptots ? 

*This 
matter *^-i"f."

up in 1943 and is now being investigated, using nitrochalk (a mixture
oI iunmoruum rutrate and calcium carbonate) as ttre nitroeenous
lng-rt1Lre, applfng it ia three different doses. By the end oI" ltX6,
defhite results should have been obtained on b6th the *fr."i *a
barley plots.

- It_ might be well to call attention to the continued sterilitv of
the plots qhich Ior tle Iirst fifty years of the experimeniieceivea

. sglphltg of ammonia without an5i addition of Ui"" to *rnt"o"t
the aci$ty which this fertiliser proiluces. When the furth..;adiiio;
ol sulphate oI ammonia ceased in 1926, it nas iuteresting to see how
quickly, iI at all, the fertility of these plots r*o""..a.'No*,-"h-",
twenty years, it may be said that there is noeyidence of any recoverl
ot tertrhty, the few weak feeble plants of wheat or barlev'that slow
are purely plthological specimens, and the plots have tende"rl to
become the- homes of certain grasses nolabiy Holcus mollis and
Agloshs slolonileta which seem to flourish on .soil too acid to srow
erther the crop plants or the normal weed herbage of the soil. "
.. _Tly tt*ifiaue ol lhe lertitill oJ lighl sarrd._With the increasinsdrffculty of obtaining farmyard' minure, the question oi-h;i

D€st to marntaD the fertility of such land as ihat at Woburn
Decomes oI greater and greater importance, and hence the chiefwork of tbe Woburn Station has te;ded to become the invesiiea_
tion of various methods of obta"ining the resuli. S;; .;iil;;t!;have maintained that if a suitadle rotation Ue foUo*J-'iii.
fertility can be maintained by the use of artificiat manures afone-uurers have recommended the use of a system of altematellrlba"dry, thus combining a periodic tey wiiU araUie ;;;t";.
Others aga.in have taid stres's on'the vatue 6f gG; ;;;;;; i5i'iff"
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pu4)ose. AII these methods have been and are under study at the
Woburn Station.

(al Rotttioa exfcrhmtl vith altiJicial mantres only.---Thb
expiriment has been carried on since 1930, using no outside organic
manures, but applying various amounts of sulphate oJ ammonia,
superphosphate and muriate of Potash to each crop. The rotation
used consists of barley, clover, wheat, PoLatoes, rye and sugar
beet. The results have not been worked up in detarl, but one or
two are clear. There has been so far no sign of any general deteriora-
tion of the crops as a result oI using artificial manures alone, and ttre
crops of barle.i and rye, at least, continue to be agong the- best oD

thifarm. On-the Woburn soil, the effect of phosphates and potash
manures has been very small, harclly significant, in fact, while the
chief agent in maintaining the crops is the dtroS-enons -manule
which $ves a significant increase almost every year in all the croPs
except the clover.

(L\ Abunate-h*sbardry experima .--This experiment, laid
out iri tg38, has for its o5iect to compare the fertitity of soil after
three vears under a grazed grass-a.nd-clover ley, or under lucerne
which'is annually cro'pped f6r hay, with land'which bears 

-a 
well

manured arable 
-ctop tich ye"t. 

-The 
actual rotations which are

compared are as follows :-
(4)
(D)
(r)
(d)

barby-

It will be seen that the first two of these involve the land being
under one undisturbed crop (ley or lucerne) for three years, wlile--tle
second trvo are annuallv crbpp6d and ploughed. The-relative fertility
of lhe land after these ireatments can be ascertained by the crops of
ootatoes foUowed bv barlev rvhich are then obtained. A similar
imount of phosphate and potash rnanures is givert in all cases. One

half of eaci plbt received 15 tons oI farmyard manure Per. acre
aoolied to thL first testins crop of potatoes, in order to iudge
wtr'ettrer ttris is equally effeitive 

-after -the 
ley or lucerne and after

the continuous arable croPPing.
In 1944 the experimeni had been going on long enough to-make it

oossible to Iormulite at least two provisional conclusions The fust
Lf these is that the land is more fertile, as judged by a crop oI
rntatoes. after a grass and clover ley grazed or after a three-years
iucerne crop hayei each year, than aitei either of the two continuous
arable rotaiioni, the difference amounting to about 2 ton-s of.potatoes
rrer acre on a l+ton croD. In the second year, when barley is grown,

[h" diff"..n"" 
"pp"rent\r 

disappears. Thi effectiveness ot the added
dressine of fanirvard -.nure io the potato crop after the Srazed
grassoid-"lo.,et i"y is far less than after either the lucerne ley or
the continuous arable crops.

lc\ Greefl-nnfittins etberinettt.--The use of green manures

{or i(e maintenance o'f tatid fertility has often been recommended
and experiments on the subiect, using mustard and targs^ as grten

-attu.&, h.r" been carried on at Woburn ever since 1893' -lhe

oresent experiment. taid down in 1936, compares the effect of mus-

iard and tires grown in spring, rye grass and clover sown in a Pre'
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vious crop of barley, arrd a mere Iallow, all being ploughed-fu! abour
Jyru, ol q follorring crop of kale succeeded by-a crop of barley.
The technical diffrculties of such an experiment are great, and tie
kale crop has several times failed when put in as soon as is possible
with the above scheme. But taking those years only in which the
kale and the barley crops were a succes!, the foilorving results
seem clear. The annual green mamues mustard and tares Lave not
raised the crop of kale above that on the fallow plots, and while
clover has given an increase of 1.67 tons per acre (22 per cent.),
the burial of the rye grass has caused a reduction in yield of 1.98
tons per acre (27 per cent.). In the crop of barley \yhich follows the
kale, the difference which can be ascribed to the green manures is
very slight,, except in the crop follorving clover where about l|
bushels of barley extra rvas on the avirage obtained per acre.
On the rvhote, it 

-nray 
be said that \r,e have n"ot been able io devise

a method of using green manures effectively so far, and the experi-
ment is norv being modified to try other merhods of applying them.

Tlu mahing oJ a narhet-gorden soil,.---The usual method of
converting an ordinary field soil into the condition which allows
the successful cu.ltivation of market-garden crolx has been to
dress the ground heavilv with farmvaid manure 

-and 
then main-

tain, _its fartility by diessings bot of organic materials, like
$9ddy an! soot, and artificial manures. -With the increasing
difficulty of getting farmyard ma.nure, it is important to find somi
substitute for this, and an experiment was devised in lg42 to see
how far it could be replaced by sewage sludge either alone or as a
sewage-sludge compost, or by composts made from the refuse
materials of any fa.rm, along with a judicious use of phosphates and
potash manu-res, with or without the add.itional use of nitrogenous
manures such as sulphate of ammonia. The area chosen for the
e-xperiment was one which by its general character and texture
should make good market-garden Jo, though it was in a verv
exhausted condition. Each of the above organic materials as weil
as farmyard mamrre as a control was applied each vear at the.
rates of I5 and 30 tons of material per acre,'with a basai &essing of
phosphates and potash also, along with plots to which only a niiro-
genous dressirg of sulphate of ammonia was applied. A-two-vear
rotation of vegetables was adopted, na.mety, first'year----early $een
peas, foUolred by_Ieeks, second ,year---glo-be beetioot, foloivef by
winter cabbage. The experiment was carried on from Ig42 to lg44
with success, but the results are not ready for discussion. It is
clear, horvever, that the area is gradually developing the character-
istics of 

.a 
market-garden soit, ;d thai the utilit/of the organic

manures is coming out very dearly. There seemi [tUe dilfeience
so far -betrveen the farmyaid manure, the sewage sludge, and the
v-egetahle compost. The-compost made from seivage .Iludg" """*.distinctlv less effectivc

f*e aaue o1 rc\*se ,ftaruttes.-.At the commencement of the war,
the need for manures to increase the food and fodder suoolv was veni
keenly felt, and this led to many experiments being doni:'with variori
forms of town refuse, to see wliethir this could biorofitablv utilised
as a manure. One of these was a proprietary material markeled under
the name " Hyganic " manure, indihe otber a screened town re{use

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-1-87 pp 6

.251

from Chesterfield. Both were applied to sugar beet in l94O and the
experiment was continued in f94f with mangoltls, to see whether
there was any residual effect. Both the materials mentioned were
poor in nitrogen, the Hyganic containing 0'59 Per cent' and the
Chesterfield town refuse 0'4O per cent. of nitrogen. The general
results showed that wlile the farmyard manure produced siSnificant
increases in the yield of sugar per acre in the sugar beet, the screened
refuse {rom Cheiterfield gave only a small increase and the Hyganic
miurure a slight depression in yield. There seemed no reason to
suppose thaieven -under lhe stress of war-time conditions, the
ordinary screened town refuse, whether treated fu-rtller or not, was
likely to be a manure lor sugar beet or margolds that would be rrlorth
carting and spreading on the fields.

Miutrial bxf*ine*s with sugar beet.-In 1939, it was shown that
all the usual nitrogenous manuris (nitrate of soda, nitrate 

-of 
lim-e,

sulphate of ammonia and muriate of ammonia) were of nearJy
eqrial value at Woburn, sulphate of ammonia giving, on the whole,
the lowest leld. Ordinary agricultural salt Save a.n increase of
yield which "would repay tlie c6st ot application, and other-salts of
iodium or potassium- also gave an effect, though a smaller one'
Sulphates seemed to reduce the percentaSe of tops to roots in sugar
beet, at least in 1939.

Tlw manuri*g ol sugar-beet seed.---The growing oI sugar-beet
seed in Britain is a new thing. Before the recent 'i,ar, there was
no difficulty in importing frbm Germany and Holland all the
seed required. It was on.ly when these sources were no longer
open thit art organisation 

-grew up for the production of sugar-
Get seed in Biita"in. There has been no investigation of the
manurial requirements of the sugar-beet crop, and hence experi-
ments were t...i"d on lor two ylars at Wobum. The results of
these have recenUy been published (2), and indicate that the
effect of farmyard inanure 1i0 tons pei icre) was variable,-but on
the whole gave a distinct advantage in the yield of seed, that.the
vield was ieallv increased bv sulphate of ammonia and this had
io injuriou"s effe6t on the ripeiing 6f the seed, that agricultural salt
appliid at the rate of 3 cwi. per"acre at the time of transpl-anting
tlii stecklings improved the yi;lds of seed, and that, on tlte {obyrn
soil, both siperpiosphate aird muriate of potash were ineffective.
These experimerits are the only ones carried out in this countrv on

the manuring of sugar-beet seed.
Cttttfuatiitt expiire* uith sugar Deel.-In conjunction with

Drs. B. A. Keen 
'and E. W. Russell, experiments have been made

for several years on the effect of intercultivation on both the sugar-
beet aad tie lettuce crops. The results on sugar beet have been
published in (3).' The resulis bbtained with lettuce -a crop which is supposed to
be peculiarly susceptible to intercultivation-have been similar.

The maiuring bf canots.-Dwitg the early part of the war,
the A.R.C. organised exPeriments on the manunng oI carrots
in various paris of the 'country, and as Woburn- !: p"gil-qlf
suitable for iarrots, such experiments were conducted there in l94l
and 1942. These tested 

-all 
combinations of treatmerts with

var5ring amounts of nitrogen as sulphate of ammonia, phosph919;
acid aisuperphosphate, aird potash as muriate of potash. In l94l
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the roots were plaDted late and the mean yield was only 5.21
tons of carrots per acre: in lg42 when they were planted in
good time as main-crop carrots, the mean yield reached 2.9
tons per acre. The general result here, as in most other centres,
was that nitrogenous manures were doubtfully effective, for they
gave a sigaificautly increased yield in l l with a small crop, but
not in 1942 when the crop was a good one : and that salt ga]/e a
significant increase in crop. Other manurings were inelfective on
tie tlpe of soil that is found at Woburn. The resu.lts rvere included
in a report by Dr. E. M. Crowther to the A.R.C., but they have so
Iar not been published in detail.

Worh with the luccrw cro!.---The lucerne crop has always been
very successfi:I at Woburn, with its deep soil without a. definite
water table. The effect of inoculation of the seed even when lucerne
had not been grown on the soil previously has been negligible, and
an adequate crop of lucerne has been maintained for eight years
without resowing, with a mean crop of lucerne hay for eight years of
3.82 tons per acre, of which 6I fer cetrt. was obtained in the first
hay crop of tbe season. In the highest year, ttre crop of hay was
6.5 tons per acre (4).

On tle Woburn soil, a second experiment showed a negligible
effect not only of inoculation of the seed, but also of treatment
with farmyard manure. Incidentalll this experiment showed that
en excellent crop of lucerne could be obtained on soil which was
slightly acid, provided the pH value of the soil did not go below 5.8.

Tafu-all disease expeimmt uith uheat a*d, barley.-Since
1943 an expriment has been undertaken on various methods of
field treatment of the land on the take-all disease of wheat and
!arl9y. Thig is being dorie in co-operation with Dr. S. D. Garrett.
It deals with the effect of time and amount of tilla,qe, of the
presence or absence of an utrdersown leguminous crof (trefoil),
and of the presence or absence of an active nitrogeuous manure
like sulphate of ammonia, on the prevalence of the-disease among
the barley crop. The reults appear promising as a means of practic--
ally reducing the amount of damage done by the disease.

Sf*iol crops.-Ror a number of years, we have, at Woburn,
grown severa.l crops which are relatively new to this country, notably
maize grown for ieed, and soya beani. We have now go:t types df
both crops which can be reliedon to ripen in England, an-d a riemand
has arisen for the seed of bottr of thesr. The wo*t feature of eittrer is
tlre -fact,that the early types which are inevitably grown are dwarf
kinds which yield badly, and in recent years th; main oblect r,,.
been to see wLether by irodifications in tlie method of growiirg thern
the yield could be incieased to a paying level. Two resiults ar"e clear
in both these crops. First, they dai bisafely sown earlier than has
been thought in ihe past, and-the thkd weit in epril seems to be
safe tr both crops. Second, they should be sown- clmer together
than has been the custom with the full-size crops usually gro-wn in
other countries. An accourt of the present position with rlgard to
the growing of soya beans in England was gii.en in (6) .

Pol crpcrimcds.--:lhe pot{ulture station at Wobum was the
6rst to be established in this country. It was opened in l8g8 and
was for many years chiefly used in connection with the Hills

r
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exp€dmeDts on the value of trace elemetrts on various croP6. In
re;ent years it has been used for investigations in four different
directions. These are as lollows ;

I. Tlu nlilisstiln ol nitrogefio*s mamoes when a ed tn tk
sorl.-Work has been carried out at Woburn since 1929 to ascertain
the Iate of nitrogen added as nitrogenous fertiliser to soil (q) by
observing the ellict on cereal cropJwhen Srown on the land and
(b) by the extent to which the nitrogen can be found in th9 drainagg

'idtei. e hrge number of results have been obtained and it is hoped
to publish them very soon. An account of the early results was
issu'ed in the Journal;f the R.A.S.E. by E. M. Cron'tfier and H. H.
M4nn in 193r. The results indicate that irr whatever form a nitro-
genous manure is applied to the soil, the nitrogen in it disappears in
part from the system over and above tbat removed by the plaats
or by drainage; that the effectiveness of an organic manure not
onlv-depends on the percentage of nitrogen which it contains, but
abJ on ihe lengh of tlme it hi been in iontact with the soil before
being utilised. Various other points have been brought out, and the
work is still continuing.

2. Shtdix ir. cott tectiort with acid soll.-The lact that on the
Dermanent wheat and barlev plots at Woburn the soil has become
iery acid (the pH value having gone down to about 4'2) has given
a chance fbr a-close investigation of the cause oI the infertfity of
such soil and the methods by which it can be remedied. An account
of the work done up to 1939 was issued in 1940 (6). It showed that
Ior barley there exists a critical point below which barley will not
grow normally, but that the crop can tolerate higher acidity if there
is a treatmelt wit-h large amounts o[ farmyard manure. Since then
the cause of this phenomenon has been under investigation, and the
effect of increasing the organic matter in the soil by other means, of
increasing the coloid content of the soil bv the use of bentonite,
and of adding an amount of organic fertilislrs containing an equal
arnount of plant lood to that in the farmyard manure has been tested.
The work is still going on-

3. Studies ofi elooer sic}rwss.-The phenomenon kaown as clover
sickness, that is, the failure of clover on land which has grown
the crop for several years, has been studied at Rothamsted ever
since its early days. As it is particularly prevalent at Woburn the
study was taken up here about ten years ago, and imPortant
resulis wtrich were published in 1939 (7) havi been obtalhed in
connection with it. It is now clear that the disease is independent of
the eelworm to which it has been attributed, that no furgus seems
to be the cause of the affection, and that it can be temporarily got
rid of bV heating the moist soil to 70' C. for two hours or by treating
it with targe dressings of farmvard manure. The work is being
continued and a further paper on the subiect till shortly be issued.

4. Studies ol ueeds.---"lhe weeds growing on the several plots
oI the wheat and barley experiments in the field were the com-
mencement of this study, and the variation between the herbage
found on plots dilferently manured was described in detail in
1939 (8). Since then the further study has taken the form of an inves-
tigatiiri of the competition between barley and certa.ir weeds
under controlled conditions. The first two weeds studied in this
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connection v/ere the two comrnonest found in the field at Woburn,
namely Spergulo antetsis and, Matricaria inod,ora, and. an accout
of them has been recently published (9). In the last two years,
the worst of our " twitches " namely Eolcrs rzollr's, wtrich id very
common and very troublesome on all the Lower Greensand area
in which Wobum lies has been considered bv similar methods- In
this case, we have investigated the competiiion of barley and ttre
weed when the root space is constant but where the thickness of
the barley and also of the weed varies, in all cases in presence of
excess of plant food of all kinds. The resutts will be published in due
course.

PUBLICATIONS
l. MANN, H, H. 1943. The infk ence of fauotuing on thc iekl oI ui.at or

barley on tely .*hausled, land. J. Agric. Sci., 33, 207.

The influetrce of two yea$ of bare fallow oE the fertility of light latrd
€xhausted by continuous sopping with wheat or barley {or i'fty years has
been very great, the immediate result beiDg atr increase itr the crop ol wheat
by 50 per ceqt. and oI barley by 140 per cent. ove! the average yield oI the
unmanured plots for the ten yeals be{ore the fallow was taketr. A repetitioD
oI the fallow after a further period of five years of continuous clopping wittrout
Eaouae gave a very siBilar result.

Whatever had beetr the treatment of the land durilg the fifty years b€Iore
tle fallowinB, the yield produced as a rqsult of the bare fa[ov. fell off very
rapidly iE tha succeeditrg years wben tro ,urther matruritrg was given. Previoris
Eoanuling eithe! with artificial manures or by furmyard maEure affected verJ,
little tie faltiDg off oI the yield, though it wa-s trot so complete in the latter
case aq w;t} the Iormer.

2. MANN, H. H. and BaRNEs, T. w. 1945. Mart ring for,ho lroikction
ol sugar beet seed. J. Mio. Agric., 52,40O.

The yield of seed whetr tranE)lanted stecLliDgs ol suga. beet are rnarured
with Iarmyard manure (10 totrs per a6e) was variable but on the whole gave
an rlcrease of 157 Ib. p€r acre. Sulphate o, aErmonia also gave aD itrcreas€ of
241 lb. seed per acle with a &essiog of 2 c\yt. oI the fertiliser per acre, and
there was no sig[ of delayed ripeniog of the seed in this case. Superphosphate
and muriate oI potash had litde ellect otr the quaotity or the quality of the
seed, but a diessiDg ol agicultur'al salt (3 c1't. per acre) gave an iDcrease o,
173 lb. oI seed per acrc.

3. RussELL, E. W., KEEN, B. A. and MANN, H. H. 1S12. Thc elfcct of
iltcrhlla& ol th? sugar bect croP. J. Agric. Sci., 32, 330.

L the soil oukients are in sbort supply boeitrg alld haod weediDg itrcreases
the yield of tle beet, provided tlese operatrotrs are carried out be{ore or
shortly after singlrtrg. Iloeitr8 rs more effectrve thaa hand weediog, but it
caatrot yet be sard wrth certainty whether tbts is due entirely to Eore emcieat
vreed destructioD or whether tbere is some additional effect sucb as mulchjtrg.
If adequate quaDtities of soil DutrieDts are preseot, inter-row cultivatiotr has
little effect on yield, and the crop catr tolerate a coGiderable weed infest3tiotr
{ithout aay efiect oa yield.

4. MANN, H. If. 1944. Hisrory of a b,.cene cto?. J.Mta.. Agric.,5lr 32.
PreseDts the results oI atr eight year crop of lucerne, at Wobur4 which

gave a meatr yield o{ 3.82 tons oI luceme hay per atr[um with a maxiEum oI
6.51 tons ia the {ourth year. Three crops were usually obtaitred each yea! atrd
tbe amount of Ditrogetr in each crop aod betrce its proteia value, was very
similar. The lirst crop in each year was usually about twjce the weigbt of the
s€cotrd, aDd the latter, was about twice the weight of the tiird. The roots of
the crop penetrated to about {ive {eet deep.
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6. Irt^NN. H. II. lg1l. Sota bcon dttuTa in Grcat Bitain Natue, 147'
6@.

Disc'uJies ttre successfrrl commercial cultivation of soya beans id Britai"
aad conclud6 that the summer is not hot enough to tive succ-ess-ful. r6\rlts
exceDt with soEe o{ the dwarl types. These 8:ve a relatively sDelt yrelo r ney
3hooid b€ sostr between April 15 and Mey 16 alld the suibble tyPes rrp€a trot
Lter thatr the besitroiEg oa October. The future depend3 otr the develoPmeDt

o, tvpes which will yiela more hi8hly or on methods oI cultivatiotr whrcE wrrr
givi hore beans per acre

0. M^xN, II. H. atral B^RNES, T. W. lg41. St lti.s ol- soil.aJtl lilty.ry'J
of lnh.at dnd bhrlcy ctoPPing' zsp.cially oJ soil 'ndt dcid uilh sl'lphat'
;f anmatia. l. AFric. Sci., 30, 345

Thi;';oel- 4,;.;." 'ia) the compositio,r of aqueous extracts ol s'/oils' at
Woburn,'w'ttich bave grd*n wheat br badey for Iifty years-with l'arrous
manurine and witbout iuch manuring ; (D) the correction of so;ls too acid tot
the provith ol barlev. and (.) tbe efiect of lime otr the crops aocl drarDage
rete,"rs ol soils oade acid wrth sulphate oI aomoaia.

7. IltANN, II. E. 1938. Ino.srig,,lions on clol)cl sichn'ss' J' Agric Sci '
24, 131.

Xo -lnuiing w;th lime, phosPhates, or Pota-sh or with easily available
aitrosen bas anvlonsidelable effeci otr the capacitY of the soil to Srow clover'
;;"=#ti;;;;;-;;;;;ielier. one is io treat ure moist so:J to 6o-70oc'
ili;l-h;,.1;. brt ii^ tt ii " t tbe eflect quickly passes oII and th€ soil
i!."-,i "t-"it"tir.r." 

evet. The other methoit is 6 Eive a l-ar-ge dressiag.of
Iarmlrard matrurc atrd tle leDgth of time duriDg which tt rs etlectrve vall€s
direcilv with the amount of larmy-ard manure added.
-'i[i J",ot. ir* illulina di,ilci 3eenls to have uo diect connectioo wittr
aoveriiitess aoa "ca-ses have 6een {ound where it is oot Presetrt duriog aa
ettacL.

8. MANN, II. t{. lg3g. Thc ueed herbqc oI d slightly dcid anblc soil' J'
Ecol., 27. 89.

fuii" i 
"tiitv 

& tte weed herbage of the Permanent wheat a-nd Barle,
Dlots. at Woburri. The chiel weeds werc Sperg,la dmcnis aIJd Matr&arttt
ir;;A;;hr;h;;" aooinaot atmost all over -the area amooS 

-the 
ann'al

veeds. atrd thev were accolopaored by Polygonu'n avic{to|c, <ino?nalt'n
dirinosLtr. 

^ndch.noboili.rn 
albLm, aad e. few otbeE. Otre year's lallow do€s

no[ a" -"tn to get r:d of these weeds but two years oI fallow very targery
r€duce the aanuail weeds e*@Pt Stetlaraid mcdia 

^\d. 
Pod attTa, whrch :u6

it-til;;i;a. Acidity abov6 a certain Poitrt ca!se!. t-he d sapPearance ol
MdtAuiia inodota a:nd V;cia hi/s 4, the latter of which was very common
o! the more hiShly matrured Ptots.-- ile oerenoial'*eeas wh:cl ate tbe biggest trouble ate IIoLls t'o"is, atrd

AE"ostLs statonif.rd which becorEe very serious twitch6, Part'cDtatly oo tne
6ore acid Plots.

O, MANN, H. H. aral B^RNES, T. W. 1945. Th. cdtpe,ition b!P!tn-b:rac!-' 
atd citain utcds l,,n.l.r rcntrolleil condil;ots. Ann. APPI. Biol ,32' 15'

I'he trature of the comPetition betweeo barley aDd certain atroual-wceds
*hicn are domioant at W;burn, uoder condittotrs where the avarlable root
#." *Jt as the water, light, and tr;trogen required by the plants are

I:mited. w&s studied. The weeds rovolved were SP.tgula ddcnsis and Ma!r'-
aariaittodata. Where there is a limited aDd Lxed root space and where ther-e ls

l-iiiit to tl" .".it"ule nittogetr there rs a tendency lof the maximum yreld o'
;ither the barlev or weeds, wheo grown by themselves to be associated r'srth a
*.i"ir-a.*;w'.i ptatrts. wher; extra 

-nitrogen 
is SiveD a po:nt is reached

wlen the resuit is tb increase the amoutrt of nrtrogen in the Plaots and Eot trre
vield at au.
'-- wtn o,eas aaa Uarlev qro\tr1r toqether, iDcrease in the density oI the barley

"f""t" ai-i"i"t * tl" inirlri*ous elfec--s of both weeds. The combined weiSht of
[t" t"rt"v a"a weeds i; hardly ever so great asi that of the barley Fown iq
eeed-Iree soil.
10. B^RrBs, T. W. f9{5. Acatm lalion of sagd/s in b@rle! sz.llings o*

ufl acid soil. Nature, 156, 692.
When-barlev is sowo on very acid soil, the youtrg seedlings when tbey are

ilrst above the iToutrd are attacled by birds to an exteot Ia! itr excess oI other
i".dlioe" s.o,r'i oE more normal soil. Ttis is sho$rn to be due to the accu_

-"t"tiio 5f 
" 

o""tt g.""ter amoutrt of sugai itr tbe a?ry acid s€edUdgs'

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

