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Th1rkq a]so to tle sy'mpathetic co-olxration of the North
Metropolitan Electric Power Supply Company, the farm is now
to be connected up with their system. The ["ilrlings lie well olf
the track of the sripply cables, nivertheless the comilnv has been
good enough to erect a special line, asking only a nohiial guaran-
teed revenue, in order ttrat we mav bs abE to investis;te the
possibilities of using electricity in agficulture. The work-will lall
itrto three divisions :

(l) Use oI appliances already koown to be effective, so as to
gaq experience with them, to record their performalce
ard to see how they compare ia convenience, effectiveness,
and cost with tbe older apoliances. Tbese will be fullv
denonstrated to all agricuitirists interested.

(2) Tests- for electrical engineerc and implernent rrakers of
pronisjry electrical devices not yet ia cornmon use about
which more information is wanted.

(3) Investigalions of possible new applications of electricity
in agdcultue.

It is hoped to begin work during the coming season.
The Committee has been fortunate in obtainhg much valuable

assistance from the General Electric Company and from Mr. R.
Borlase Mattlews, the well kaown electricalexpert.

THE FIELD EXPERIMENTS.

CEREAI CROPS-BARLEY

_ 4" gtqgw '!adc irr 1930 from the chief barley merchants in
England, showed that about 65 per ceDt of the 6arley grown itr
England is sold for malting, a further 20 per celt is sold lor seed,
chicken nrixtures, barley meal, etc., and the remaining l5 per cetrt
is retained ou the farm and crushed or ground for the animals.

This 65 per cent of barley sold by ttre farmer does not completely
satisfy the m€ltsters demancls. OnIy about one half of the barley
used for maltiug is British gro\rrr.; the remainder comes from
overseas. It is obviouslv imDortant that the farmer should trv to
supply as much as possible, and witb this end in view the Insti'tute
oI Brewing has since 1922 carried out extensive investigatioas in
co.operation with Rothausted and the Nationat InStitute of
Agricultural Botany to furnish all necessary hformation. The
saqples of barley grovm in the various experiments are malted,
aad tle more promising are brewed, so as to discover the effect o{
soil, 

- 
season, manuring and variety on the maltiag aad brewiag

qualities.
The characteristic of the season 1930 was the large response to

Ditrog€nous manules, and the small returns from potlsh and
phosphate. This held true of all ttre centres, with minoi variatioas.
At Rothamsted the increase was of the order of r$ o*t. (9 bushels)
9f grain, aDd 4l cwt. straw Ior I cwt. of sulphate of a.rnmonia ; ai
Woburn the retum was even higher: ovei ll bushels of grain.
Phosphatic and potassic {ertitsers, on the other hard, gave no

1 "B.Dort oa tlte Asricultural Output aDd Food SupDlr6 ol crcat Britai!. ' 1929. Uiaistrv ot
A€xi.rlt E. Th. proDortroo! hry .s bet\r een br.rrns ta disrrllilr : about i.hie-IiItla ot tL. 6ar r
6.<l io btEila is troE Bntisb groft brrlcy, as a8aist oo.-rhird6, the matt ed rn distjuiEs.
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increases i.n grain on either farm; indeed healy dressings of phos-
phate appeared slightly to depress the yield of grain at Woburn,
as had happened il some of the previous years. The stra\f, was
increased, though barely sigdficantly, by phosphate, especially
at Rothamsted; possibly also, tlough not significantly, by potash.
The figures, set out side by side, are as follows

Var,.ing
:{utrietrt

St aw: c$t. per acre
.. 23 27 30 23 35
.. 30 3r 39 37
.- 30 33 40 36 33

Wobum
light soil

Doses of Nutr:ietrt

0r2s1
Grai-o : cwt. per acre

13-6 18.9 18.2 20.7 23.0
22.O 22.1 22.1 tS.4 20.5
I9.3 20.7 t9.6 2t.l 20.4

Skaw: cwt. per acre
29 36 37 48 45
36 38 37 38 39
33 33 33 34 36

Nikogen
Phoq)bate
PotassiuE

Nitlogetr
Phosphate
Potassium

0l
Graiir :
2t 25

.- 2A 2E

.. 30 33

2al
cwt. Irci acte
27 22 31
27 25 26
40 36 33

In another experiment at Rothamsted (p- 134) the retums from
nitrogenous manure lrrre lower, and less tha.a l,ast year.

On the light limestone soil at Wellhgore the return from
nitrogen was as high as at Woburtr and there was a further retum
from potash, ard a still further retum from potash and phosphate,
though not from phosphate alone. The result is similar to that o{
1929, except that the lelds are smaller and certain $nall effects
then observed with phosphate alone hardly appeared in 1930. On tle
fight chalk soil of Sparsholt the nitrogen was less effective, giving an
additional 4 bushels per c*t. sulphate of ammonia. Phosphate
and potash were ineffective exceptitrg only where nitrate oI soda
had been used. On the light chalk soil at Wye muriate of potash
and salt had no effect on yields of grain or oI straw.

Of the nitrogenous manures nitrate of soda was most effectiye,
as in 1929, excepting only at Wellingore where it was no b€tter
than sulphate of ammonia or cyanamide. At Rothamsted, cyana-
mide was less effective than in 1929; the diftculty of applying it
to barley is that it should be put on the land a lew days before
seeding, but this proved impossible. A method sometimes advocated
on the Contineut was therefore used, and the cyanamide,was put
on three days after the seed was sown. The result shoned that
this is not tbe proper way; we should in future put on ttre cyana-
mide first, and harrow the soil before drillhg the seed. In this way
no time would be lost, and the risk oI damage to the seed would
be minimised. Whenever possible a few days should elapse between
harrowiag in the cyanamide and sowing the seed.

The effect of the phosphatic fertilisers rras tested on the ex-
hausted land of Rotation I (Iour course) : superphosphate proved
considembly more effective than rock phosphate.

Behaviour oJ Differnt Varieties of Barley. For the past two
years Spratt Archer and Plumage Archer have been sown in alter-
nate strips in Hoosfield so as to compare their behaviour towards
tle differeat fertilisers. The differences are small, but the experi-

Rothaested
hearT soil

Dos€s of Nuhient
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ment is being contirued. The method is in lgBI being adopted onthe permanent barley plots at Woburn, plumage and -Archrir 
being

here compared.

,Elf4. * Qu-alitjt. The effect of nihogeuous fertilisers on vieldaoo qp+ly 9t t"be grartr is weu illustrated by a series of experirients
::ryi _"9 

oll"g the.tiree, years _1927 to t929, comparing tbe effectsot r and ot Z cwt. of sulphate of ammonia.
The l. clvl. dressiry ;aised the leld by g to 6 cwt. of erain Deracre, and 3.6 to 7.2 c\rt. of straw wittrolt i"iurv to tbe'"it d;content, 1,000 corn weight, or ma.lting propuitl i. T;;.*t.-?;

acle or sulphate of ammonia, however, added little to the vi;ldand considerablv iniured tle quality. The fig"r;;e-J"J;--il
Table II.

The chemical factors involved in qratill.are discussed on D. 55
. flSuttttg to/ Quatig. Tbe general iesulti .i th" ;p"rir;i; ;;
as tollows :

(f) Early sowing is essential for high quality.
(2) fhe. precgdiag crop is not of great importance provided theland can be cleared in time. A cereal crop is the most con_venient because it allows arnple tirn" ioi p.ep".atio".-- eroot crop fed off ha.s the disadi,antage that ihejand ;;y be

occupied too loug.
(3) Modern.varieties-of barley stand up to nitrogenous ma.nures

better than the older ones. It is tlirefore o,ite ur*"".*""r,
to withhold manure. The farmer shorJd aih ai h*;;;J,
and so long as ttre treatment gives a good *;;;:.r;h;
that showr in Table II, by I cwt. sulfhate of amrnonia. nonarmlul ettect oD qua.lity need be feared.

( ) \ate! clover is sowtr in the bariey a dressing of muriate oI
pglTh (l crlt. per acre), or 30 pei .*t pot fi ^-*" ,.fL(-ll-z clrt.-per acre) may benefit the barley and will helo the
ctover rn the Dext year. If ttre land receri{v had a &asinp
ot superphosphate none need be given to ttri Uartev ; oilerl
wise a dressing of 2 cvt. per acre'should be given. ' ----'

T^BLE Il.-Effect. of Itrcrc.-siat ADoutrts of Sulpbate oI AEmonia oD th.yreto atrd gualjty oI Barley at RothaEsted.
yir.U.

i
rwt. p€r acre. i
1028 I 1029 I

cwt. Per ade.
t028 i 1929

cwt. per afie.

Quditf of Belct.

20.1
23.1
25.2

14.3
17.8

l l.8
t 7.0
r 8.9

NoBe
I 20.3

23.9

39.7
39.6
37.O

I.464
L459
1.482

15.,1
2t.4
12.9

21.4
32.1
34.5

34.8
s4.0

36.0
35.6
34.6

NitroSen per c€trt. oa drv Eattef,.tg21- Plots I i028 , tg2s ,

All Plots. . Malted. I

1.468
I.461
1.488

1.470
1.5t0

1.928
2.045
2.17 4

38.2
38.1
37.2

\r,eight, dry-
. 1928 i 1929
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Extiact, lb. per barr€|, otr drv
S/A.8. - Datter.

26

Quakty of Mdl.

1929 I 1927

Diastatic Pow.'r,
LiBtder.

1928 1929I lg27
I ptots 

I

I Matted I

Noa. | (09.6) I

lcwt/ac I (99.1)
%*ti ac I (0t.1) l

1928
l

oo* |

ss-o I*, 
I

n,

I 98.8I saz

I se.e
tolurtio,

lg27 t

Pror. IMaldl
(€.5) |

(30.5) |
(4r.0) |

I
of Badct

64.0
69.0

1928 tS29

Mdt.
Shillings Fr qr.

38.5
38.0
41.0

Colour.
1927 I l92r

5.4
3.S

4.2
1.0
4.7

ond Mal.

4.8
4.8
{.8

1929.
61
64
51

1028.
12)
(r)
(3)

1927.
68
68
68

S/A-rn.
Barlcy.

ShiuiDgs pcr qr. of 4,l8lb. of 3361b.

NoDe
I cllt/ac.
2 cwtla..

-lvors.-The ba'acket€d Ualt Extr"acls atrd Diastatic Popcls rE er to thc
results o! siDtle plot saEples others are meaDs of rcplicates-

Diastatic Power is deprc-s.sed with Locreasitrg colour.
The 1028 Malfs were toted as " uosaleablt " by thc valucrs. but pla,@d

ia tie relative order givco in brackets.

WHEAT
No crop is more discussed than tiis. It is easy to 6row and it

is especially suited for the somewhat dr5r regions which in Australia,
Canacla and Russia are now being populated; hence a large in-
crease irr ttre amount grown ard sent to tlese shores.

We could, however, grow much larger quantities ourselves il we
desired. The present method of growirrg wheat gives about 33
bushels to the acre which is quite unprofitable.- Considerabll'
higher yieltls, however, are possible. Recent Rottramsted experi
ments have shown the remarkable eflects of a sullmer falow in
raising the yield ; where rents are low the cost is sma.ll, the necessar]-
cultivations being done entirely by tractor. With the ordina4'
metbods our highest yields, as shown ia Table I (p. 22) were usualll-
about 37 bushels per acre lrom 1920 to 1925 (excluding 1924) ;
since then they have been 50 to 55 or more. The 1930 GrAt Krott
crop yielded 27 cwt. oI grain (50.5 bushels) per acre, and &t c\et.
of straw on the umanured land ; uitrogenous top dressiags added
notling to the grain and 8 cwt. to the straw, which caused the crop
to lodge. The preparation had been a fodder crop folded by sheep,
which had paid for itseu, then the summer fallow. In these cir-
cumstances one might expect damage from the wheat bulbfly
(Hylemya coqrclat4 FalJ), and it was present and destroyed many
tillers, but there still remaiaed a good crop.

In another experiment, made in Long Hoos fietd, the wheat
followed a seeds ley. The yield without nitrogen averaged only
15.2 cwt. of grairr (28.4 bushels) and 21.9 c*t. o{ straw. There had
been much loss of plaut during the wilter. Four varieties were
tested: Square-Head's Master, trIillion III, Yeoman II aad Swedish
Iron; of these the Square-Head's Master gave the lowest yield,
l3.l cwt. of grain per acre, and Swedish Iron as in 1929 t}re highest,
18.5 qrt. per acre, but on all alike nitrogenous manuring, whether
applied early or late, was almost ineffective. Muriate of ammonia
applied late appeared somewhat to reduce the yield both of gr-ain

1527.
38
4t
39

1928.
37

37

1S29.
35
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and of straw. Sulphate of ammonia apptied tate gave a better
tncrease of straw, and possibly of grain, than when applied early,
t-hus a6reeing witl the results of 1026 and 1928. but ooposite io
those of 1927 and 1929. In the Great Knott exoeriment ihe small
differences !n result, associated with diflerenci in time of appli-
cation of the fertilisers, \rere not in ttremselves sisrdficatrt'iut
were in the direction of the 192? and Ig29 results.

- 
On another experiment in Hoos Iield the unmanured wheat gave

o-nly 14 cwt. of grain per acre (26 bushels) and 22 cr,rt. of straw;but
there was a considerable response to sulphate of ammonia (1.8 cwt.
per acre)-the yield rising to 20.6 cwt. i,t gr.ir, 1ae.Z Uustilsl ""a29 cwt. of straw-

. A new experiment in the management of the wheat crop was
tried. Now that we have gone in e-xtensivetv for sheeD we a.re in
constant need of fresh graz-ing land in sprine. It is tlierefore im-
portant to know bow far one ian safely fblloi the old Hertfordshire
custom and traze vheat in March or April. This was tried in IgB0
on Long Hoos field; part of the wheit was grazed on, part was
left ungrazrd.- -The _urrgrazed portion yielded fS.T cwi.'of gain
per- acr€ (29.3 bushels), and the grazed portion lA.6 cwt. (25.2
bushels), a loss of 4 bushels of grain and 4 cvt. of straw together
worth 20s. at selling price; theiralue as grazing was estimaied by
the farm manager at about the same pricd.
_ The -quality of the wheat is assessed by Dr. E. A. Fisher oI the
Research Association of British Flour i{illers, St. Albans. He
finds that the Rothamsted v/heats are all somewhat poor in quality,
the Broadbalk wheats especially so. None of the methodj of ii-
creasint -the yield has improved the quality.

Aroih€r important investigation lias been begun, thanks to the
co-operation of tbe Dunn Nutritional Laboratory at Cambridge.
Dr. Harris and Dr- Iloore propose to examine sampies of our varidG
wheats for vitamia content.- The results pro-iie to be of great
interest, and they may open out entircly neiY lines of work. "

THE FALLOWING OF BROADBAIK WHEAT FIELD
The year 1929-30 wa-s the first in which the whole of Broadbalk

wheat field was again under wheat a{ter the four vears i.n which
parts had been fallowed. The crop was harvested in five portions:

I and 2 The upper two fifths ($'est end) {allowed LSAtt-1927,
then cropped.

. 3 - _ lhu nidtlle fifth, fallowed lg2&1929, then oopped.
4 and 6 The lovr'e! two fifths (east end) fallowed lSZi:tSzS,

then cropped.
We therefore had in 1930 a crop grown after two years, fallow,

atrother alter four y-ears'Iallow, inE a thAd after iwo previous
wheat crops. The yields are given on pp. lg2-3.

Jhe_ fin! crop ilter the fillow wd exceptionally high, with a
ra_tio of $ain to straw well up to the average. Th-e edeit ot tte
fallow, however, was only trai.xient; both eH and GrainlStraw
ratio- rapidly fell; in ttre second year the yiild was approximately
gqPal to the average and ia the tlird year' after fallow- it was weilploy Jhe weeds are rapidly coming bac}' Alop.curus a.,llasti,
is already established.

https://creativecommons.org/licenses/by/4.0/
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Dr. Breuchley's observations show ttrat the value of bare fal-
lowing Ior weed eradication depends largely upon the spcies it is
desired to eliminate. Some species, as Shepherd's Pwse (Capsclla
Bursa|astotisl, which gerrninate and flower throughout the year,
are not reduced by fallowing, because they grow and form seed so
quickly that ttrey re-stock the ground in the interval between
autumn ploughing and the first spring cultivation. Others, as
Popgy (Papaz'er sp.), have so long a period of natural dorma.ncy,
that they leave enough viable seeds ir the soil to yield a big crop
even alter the fallowing. On the other hand, Black BeElt (Alope-
curus agrestis) and others with a short period of dormancy, are so
reduced by fallowing that they can be kept within bou.nds; suft-
cient viable seeds are, bowever, left in the ground to recolonise the
land rapidly unless adequate cultivation be given.

Fallowing also improves the phlsical condition of the soil. It
had so marked an effect on the tilttr ttrat we ryere able in the first
year of cropping to obtain a seed-bed u/ith no more cultivation
than harrowing, However this effect soon passed away, and i]l
the second year the seed-bed was no more easy to oblain than
usual; it was less fine than in the first year.

It is proposed in future to continue the separate hawestings
and to continue the fallowirrg indelinitely but in a somewhat differ-
ent rvav. In 193G.31 Strip I is being fallowed (the west end) ; in
f93I-32 Strip 2 will be fallowed, and so tlroughout. In each year,
therefore, one-fifth of the Iield will be uader iallol' ard four-iifths
under crop, of which one-fifth is in the fi$t year after fallo$., another
in the second year, and the others in the third and fourth years
respectively. This will give opportuaities of studving the eifects
of fallorving and also of keeping the field clean.

POTATOES
The variety planted was again AIy. It yields less on our land

than Kerr's Pink, which we grew from l92l till 1926, but it matues
earlier and fits in better wittr our programme oI autumn work.

There were two sets of experiments, both in the same field and
with the same variety; in oue the maximum yield was ll tons, in
the other with equally efrcient mixtures of artificial fertilisers, it
was 7 tons only. The heavy yielding crop had had farmyard
manure, the other had not. In genera.l one would not have expcted
so marked a difference', but in 1930 the crop receiving Iarmyard
manure continued growing well throughout the la.tter part of the
season, while the crop without it weakened early and became
smothered in weeds, ma.inly chickweed (Stella/io ,ftedial; no
fertiliser scheme helped much, although no fewer than l3 were
tried; the yield witlout nitrogen, like that u/ithout potash, \I.as
4 tons per acre; this was raisd to 7 by the heaviest clressings oI
artificials. The number of plarts per acre averaged 14,760. Itr
the other set the crop gave a yield of 7.5 tons from larmyard
maDure without any artificials. One crt. sulphate of ammonia
gave an additional 30 cwt. of potatoes as also did 1.0 cwt. sulphate
of potash so long as suficient superphosphate was given, otherwise
tle illcrea.se was only 24 cwt. Superphosphate (3 c.rt. per acre)

! S.€ Report lotrg23-r,lr pp. 120, 1rl, Jd.nd 1921.12, p. 9'l
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gave the very satisfactory increase of 36 cwt. of Dotato€s Der acre
so long as there was sufrcient nitrogen and potait; witli irsum-
cient quantities tle increase was only ll cx,t-. The results are as
follows :

Sulphate ol
Potash, or

equivalcnt
per acre

7.65 I 8.12
7.8,1 | 9.29
8.01 I 9.53

lIearl 8.57 toDs.

SDlphate oI
ABrrotria, cwt.

per acre.

luaqc yirw in tors lc, erc.
Witlout PhoBphate. I $rit! Phosphate.

012
7.89 8.32
8.30 9.84
8.86 10.25

Mea! 9.3? to[s.

8.78
9.00
9.22

9.75
10.18
I1.00

Geoeral mea! - 8.97 tons. Sta.trdard eEor for above table --{.216 toss
ot 2.40 per cetrt.

Mcarl nDmbe! oI platrts per acre. 14,3,1I.
AI plots received farmyard EaDur€.

As betweeen the various potassic fertilisers sulphate of potash,
mudate- of potash and potash manure sa.lts all gav! approxiinately
equal lelds when used with a complete fertilisei. Wfti, howevei,
superphosphate was omitted tle muriate and the manue salts
were less effective than the sr:lphate suggesting that the potato
needs sulphate 

-a. 
well as nitrogeir, potassiim, a.id phosphoti:s; a

resull also obtained at Woburn fu. f62).
The maximum leld was Il tons per acre; it is remarkable how

often ttris figure fia-s been attained'as tle bighest on our farm.
The number of plants per acre was about I4,i00.

No quality determinations were made ttris year, but chemical
atralyses were made of the tubers of ttre heavier crop. The per-
ceotage of dry matter in the tubers was about 29 a it was 

-not

affected by nitrotenous, or phosphatic manuring, or by sulphate
of potash ; it was. bowever, loriered by chloridis: tius ootasU
manure salts in the larger dressing loweied it from 2B.g p& cent
to 22.1 per cent. The nitogen content of the tubers was about
0.3 per cent; it nas raised by nitrogenous but lowered bv ohos-
phatic and potassic manuring,-a-nd bf the chlorides ; it n-i, how-
ever, leas!_affected by sulphate of potash. The figures are given
in Table III.

TaBLE Ill-CorDpositioa o, Potatoes as influeaced by Manurhq.
Potatoes, Long Hoos, lgl}.
PerceDtage of Dry Matter.

Singte
Potash

l,lo SuperphoE)hate given.
No Single , Double

S/Amm. i S/AmE. iS/A.mf,.

Superphosphate giveD.
No , Sinsle Double

No Potash
ISu]phate

SiDgIe I Muriate
Potash lPot3-sh SaJts

(Sulphate
Double , Muriate
Potash lPobsh Salts

Mean

Getreral Maatr

22.54

22.55
22.82
23.39
22.2C
22.43

22.64

22.72
23.56
22.91
21.99

22.91
93.87
22.9a

23.2a
92.51
22.O5

22.83
23.26

22.35
22.61

93.l4
22.95
23.04
23.15
23.68
23.03
21.9S

23.51
22,97
22.54
22.59
23.11
22.8t
21.71

29.87 I 22-93 | 22-58 22.13 | 23-00 | 22.8L

22.A5
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Potdo.s, Long lloos, 1030.

Perceatagc of NilrotE[.

No Potash
lSulphate

Sbgle I Muriate
Potasb tPotash Salts

No Superphosphate giveD
No SiEgle Double

S/Ame. lSiAmm.lS/AEE.

Superphosphate giveo
No i Single Double

S/A.6m. I S/A;m. SiAom.

.320 I .342

.318 | .288

.298 I .333.322 .322

.258

.293

.295

.330

.286

.295

.320

.3r3

.318

.321

.3t6

.286

.294

.342

.33r

.317

.334

.331

.310 |

.354

.350
_335
.35S
.358
.322
.334

.:i t0

.324 .338

.3ll .323

.2s2 I .318

.312 | .323

L ttl1r mdrk - I I I IMeatrs I 1.316 t.126 l.sol

General Vean I I ttzz
1.357 t.416

r.365 l

tsdpbate IDoubleJMuriat I

Potash I Potash Salts 
I
IMeaD 
]

C,etreral MeaE I

S*rrnary of Pot&ssic Ma les : Mcdn of all.

Aaoutrt oI K2O
cwt. per acre-

Dry Eatter: per NitrogeD per ccEt.
cent. in tubcrs. in frcsh tubers. io dry matter.

0.329
0.310
0.317
0.0028

Notre
o.4
0.8

Staadard error

23.1 i

23.0

0.10 I
I

t.42
1.38
1.39

ElJcd of Diffcrctt Sars.

Dry matter per ceDt.
in tubers.

Nitrogea per c€trt.
irl {Iqsb tubers. in dry Eatter.

Amount of K,O
cwt. per acre 0.4 0.8 0.4 0.8 0.4 08

As Sulphate
As trIuriat€
As 30 pe! c€[t.

P.tI.S.

23.0

22.4

23.3

22.r

o.316
0.316

0.321

0.334
0.3r0

0.307

1.36
1.37

1.11

t.43
r.36

r.39
StaDdard errors 0-17

The potatoes at Woburn (also Ally) yielded even better than
at Rothimsted grving up to i3 tons pdr acre. The most marked.
effec-ts \r'ere from nitrogenous ma.nuring; phospbatic and potassic
fertilisers had less eflect, contrarjz to expectation on t"his fuht soil.
In another experiuent cyanamide aud iulphate of ammon"ia were
found equally effective, as also w6re superphosphate and basic
slag, compared on the basis of equal amouaG of nitrogen and of
phosphoric acid respectively. Another experiment iadiiated, like
the one at Rotlamsted, t}tat a certain amount of sulphate, in the
forrns of sulphates of matnesiun, potassium and calcium, had been
beneficial; larger amounts, however, were not (p. 152).

.321 I
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In our Rothamsted and Wobum experiments we have com-
monly obtained very satisfactory yields from the following mixture
of fefoIsers : "

l0 tons farmyard uanrue ploughed under in autumn or
winter.

3 or 4 cwt. sulpbate of ammonia.
3 or 4 cwt. sulphate of potash.

4 cwt. super. (17 per cent P.O")
applied il the drills at the time of setting tbe seed; the 3, 3, 4
mixture correspond to the proportions IN : 2.5K.O: lP,O..
Where muriate of potash or potash manure salts are used insteail
of tle sulphate the amount of chlorine (C1) should not be more
thar double the nitrogen (N).

Jxperiments were also made at other centres in various parts
of Eogland. The most striking result bas been the marked benefit
from superphosphate, the average increase at the seven responsive
centxes per cwt. of 36 per cent super. (17 per cent P.O.) having
been 12 cwt. per acre ; the same figure as is obtained at Rotiamsted.
Thc actual iacrease varied; at one of the centres the response was
only 3 cl!.t., at anottrer it was crrt. ; at three centres there was
no response. The average increa-ses for the past three seasons Iler
9w.t.. o! 16 per cent superphosphate (17 pe[ cent P,O.) are given in
Table IV.

TaBI-t Iv.-IDcre-ses iD Yield oI Potatoes per cst. o{ 36 per cent. super.

r028

2
l9
I
I

_14

* British QueeD: Rilrg Edward gave Do increase.
Details are given oE p. 00.

The result at 0$mby Clif{ is especially interesting because it
rd apparently depressed the yield in 1928, awas here that super. had apparently depressed the yiefu in 1928, a

result similar to t}tat at Kirton. In 1929 it had no effect. and in1929 it had no effect, and in
1930 it ha-s ircreased the yield. However the depression may have
been caused, it is obviously only ar exceptional occurrence and we
are not yet prepared to account for it.

A number of experirnents have now been made to ascertain
how heavily a crop can advantageously be fertilised u'ittr super-
phosphate. In general ttre effect depends on the level of nitroger
and of potash giveu, and the broad results are (l) that these two
fertilisers can act well only when tle crops are sufficieotly well
suPPlied with phospbate; and (2) that superphosphate is effective
even in large dressings where the Ievel of crop production varies
from I to 14 tons per acre-the usual case in good potato districts

-but it had little actioa where the yields Fithout it, or with only
a small dressing, were below 8 tons or aboye 14 tons per acre :

Wisbech
Stowbridge .,'Woburtr
Rotiamsted
Owmby Clijf

1030

v
t2

8

l0
l3

24

r929

6

6
Nil
I

_
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Average yield, toEs per acre.

4
8
5

6.92
9.97

15.37

6.54
ll.l9
15.39

0.66
11.40
15.80

Yield o{
No. oI

SEper. given.
Double I

*heD oaly one
do6e of super-
phospbate was

8lvetr.

Single
dose. dose.

BeIoEStoDs..
9-14 tons

Above 14 tolls

. 
The details aI€ tive{ io Table V the .,dose ,, is usually 2 c$t. 96 per

cetrt. supe!. Pet acre.

T^Br-E V.-E lect of Supef,phoq)bate olr Yield of potatoes: Tods per acrr-

Y. CeDtre. Soil.
No

Super.
5lngle
dosel ruple

dose.

1927
1928
1928
1928
t929
1928
1929
t929
t928
1929
r930
19S0
ts30
1930
r930
1930

t930

1930

Wobum,
Wobums
StowbridSe, NorIolL
Owmby Clifi, Lincs.
Owmby Clifi
Batrgor
Bangot
Midlad A8ric. CoIl-.wisbech.

Wisbechr
Owmbv Cliff
MidlaE'd Ag::ic. Con.
Wisbecha
Wisbech,
Haverford1xest
Nateby (Ilacs.)

welshpool

Bouraes

Light sand

Bhcil fea
Oolitic liDestoae

ri$i $a;iy
loaD

Ltht loaro

Y":'

Huugry saDd
Mo6s soil ia deep

Fat
Coutrty School

ga.rdeo
Light black len

4.06
t2.25
8.10
8.r8
7.42

t5.78
t4.68
8.00

16.s8
1r.67
11.37
10.03
13.18
t6.27
7.94

9.21
9.18

10.22

4.10
13.43
10.05
6.?9
7.44

15.62
14.23
7.42

17.32
t2.48
12.10
10.98
14.14
15.60

8.21

9.54
r t.64

3.96
14.00
r0.97

7.31
18.12
14.63
7.83

t2.a2
I t.85

9.05
14.42
r6.39
9.68

9.50
13.29

t2.07

4.08
14.69
t2.57

7.30
16.03
I4.66

7.97
t7 .7 5
l3.tl
12.34
9.70

I4.62
I5.93
9.96

9.44
12.36

12.18

6.65
1t.77
15.80

: S:nCle dose usually 2 cwt. superphosphate per acre.z King Edward. SiEgle dose !t cwt.
'Slogle, double aDd treble doses, unit 3 cf,1. in this case.
'British gueetr. SinSle dose Jl cwr.
s Single dose 2l cwt.

Both at Bourne and at Wisbech 5 cr*t. of super. gave profitable
returns: 1.85 tons of potatoes at t}le former, and I.24 at the latter
centre; at Wisbech, however, the response was confined to British
Queen and there was no gain with Ring Edr,rard. These differ-
ences in behaviour of different varieties are now being studied.

At Boume the first 2 c!!t. of sulphate of potash -increased the
yield of- potatoes by I ton per acre, and the iecond 2 cwt. gave a-
further increase of 16 cwt. per acre, both profitable.

Perhaps the most drarnatic resdt at the outside centres is that
obtained at Tunstal by Mr. A. \1'. Oldershaw on a light sandy
soil in Suffolk, reckoned- as hopelessly bad, which vet whe"n chalke"cl
and given a dressint of 3] cwt. superphosphate alnd 4 cwt. nit ate
of soda per acre, yielded over l3 tons of potatoes per acre.pilally, in experiments on light land at Biggleswade and at
Burford, and on heary land at Hull, we this year compared inor-
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gadc with organic manuring for potatoes, testi.g dried blood
aEarnst su.lpbate of a.mmonia and steamed bone flour agaiEt super-
o,hosphate. On the light land there was no differeuce-in effectl on
the. heary soiJ the organic fertilisers were distincfly inferior, super.
Sr"i"S I S tons more than steamed bone flour, 

-and 
sulplate- of

ammonia 0.83 tons more tha.n blood on yields of about- 10 tons
(Table VI). The organic {ertilisers certaiirlv require little }now-
ledge for handting, ana tley are convenient ior g'iraen use, but we
h-ave no evidence that they ever act better than, or even as well as,
the artif icial f erti.lisers-

. The effect _of the bulky organic manures, farmyard manure and
rotted shaw, is shown on pp. l3Gl.

SUGAR BEET
The variety grown was again Kuhn ( Iohnson's Perfection).

The average yieki of washed roots was the iime as last year; tbe
percentage of sugar was slightly higber while the yield oi tops was
considerably higher. It was a good growing seaso:n and the-leaves
did well but the roots could noi keep pace. The resutts brine out
strikingly the variation in efrciency of the tops from seasdn to
season, and their low eficiency as compared with that of the
mangold. The results of recent years bav6 been:

Maryolds.t

I Yidd of
I top" i"Y*. I toDs
I Fr acte.

Yield of
roots ia

toDs
Pef acre.

I part
o, toP
!na.&es
oI root

Yield oI
to,ps itr
tots

per ade.

Yield ot
roots itr

tons
p€ acre.

I part
of top
makes
of root

ts26 I 25.23
lg27 I r0.s2
r02r I u.43
lg29
1030
Meln I 12.4r

0.16
6.4t

12.loa
3.38
g.16
7 _43
1.44

0.48
0.31
0.80
t.37
0.81
0.76

6.06
3.80
6.01
3.94
4.23
5.02

22.43
r3.42
25.22
20.67
26.78
22.50

6.25
3.46
6.83
5.25
4.30
5.O2

(a_l Th9 {igules Er!€tr in the lg26 Report oD p. 14! are for rtrwashed b€et.r Bar ield. Plot 4 A.C.

The yielcls of tops vary a good deal according to s€r_son and
ryquring, but tle yields of roots vary much less., The root is
able to keep pace wittr the top up to a certaia stage, but then it
can do no more, no Eatter how much the top grows. Mangold
roots, on the otler hand, can continue growth much further and
so keep pace wittr the better leaf grow6 of good seasons. This
restriction or congestion of the roof of the suiar beet mav result
Irom its constitutiotr; its sap is so highly coicentrated tf,at new
soluble material from the lei may noi readily enter so that the
process of traaslocation from leaf to root may be considerablv
retarded. Increased concentration of the leaf iap might improvi
matters; this may explain tle special value of sal-t as a terti[ser.

The manurial results show t'hat tle leaves behave normallv
giving their full increase with fertilisers, but ttre roots do noi.
Thus in Rotation II the yields for varying dressings of nitxogetr
Pere :

1 Etclodira 19r? ,rh.r! th. lailue -as du to very !rt. so*ioa.

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-1-63 pp 15

34

Cwt. N per acre applied as SulPhato o,
:unmottta

Tops, tons p6r acre
Roots. tons pet acrc

0
7-3
6.3

0.16
9.3
7.1

0.30
7.8
0.0

0.46
t0.6
8.0

0.00
I t.7
1.0

Calculated to b&sis oI 231b. N.

Yield without added Nitrogeq.
Roots, I Tops, I Sugar,

I[cr€ase per 231b. N.

Neither phosphate not potash had any important effects on the
roots or tops eittrer at Rothamsted or at Woburn. One general
result up t6 tle present is that sulphate oi amrnouia app-lied with
ttre seedusually gives an iacreased yield of root which is still further
increased by pot-ash manure salts or by muriate oI potasb atrd salt
(Table VII1.- Nitrate of soda usually gives a greater increased
vield of rotit, but there is Dot always a furtber gain by adding
iotacric fertiliser and salt; apparently its soda exerts some bene-
Bcial effect. The effects at Rothamsted are not very great; a
dressing of 231b. of nitrogea, the equivdent of I cvt. of sulphate
of amionia, or ll cwt. nilrate of soda, ta-s usually given an ad-
ditional 6 to I cwt. of roots, and 12 to l7 c&t. of tops per acre. At
the outside ceDtres t}Ie figures are better, tle roots having been
increased on the average by 12.3 cwt., and the leaves by 23-O cwt.
per acre by a dressing contxining 23 lb. nitrogen :

Mean of l? coElpadsoDs et Outside C€ltres, lg2$-30.

ToDs. Toos. I per c.Dt.
Roots, Tops, Sugar,

Per ceDt.

cent.

. Ile actual 
'ates 

of applicatioD w€to eittrer 40 or 091b. N. pd acre.

T^Brr VII.-The Eflect oI Potassic Fertilisers atrd oI Salt o! Sutar Beat at

Sugar,

lverage lncrease per I cfi
potash or salt fertilisels.

(a) No potasb or salt in basal dr€sBiB8:

l{€arl oI4 e4)ts. rMuriato of pota-sh ..
,, ,, 3 expts. asalt ..
,, ,, 3 expts. lMuriate ad Sdt Mir-

turc..
I expt. 20 per

Sdts
(D) Salt i[ basal alressitrS i

9.6
14.0

0.6

0

2.O

7.6
8.6

0.6

0

l2.o

0.10
0.21

0.14

0.10

0.10

1T?o only tor tops.
,O[e oDly for tops.

These various points are well illustnted ia the experiment made oa
Messrs. Wilson's larm at Colchester on a good sugar beet soil
(pp. 166-7).

It does not always happen, however, tlat uitrate of soda is
supexior to sulphate of ammonia ; at the Count5r School, Welshpool,

EII^.J oJ Nit/ogenots Ma vrcs.

the outside ceBtres in 1029 a.Dd 1930.
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in- 1930, in one of the most accurate experiments yet made, ttle
sulplate of-amrnonia came out superior $. to9l as it tua aori" 

"tRothamsted in 1929, when muriati of potash, dlt, and suDer. were
also given.- [e a5e n9t yet io a position to put forward ; g"n";"l
recommendatron lor the manudng of sugar beet. As a basis for
experiment rve should suggest, per acre :

l0 tons farmyard manure applied in autunn.
2 cwt. nitrate of soda.
3 cwt. super.
3 cwt. potash salt all applied at or before seeding,

The effect of 2 clrt. salt should also be tried instead of tle potash
manure salts. Possibly new varieties will be more responsiv! tlhan
the preseut ones, but our whole scheme of management mav be
unsuitable for ttre crop. It is possible that the ;alditional s"alitre
matenal taken up by the root from tbe fertilisers. and remainins
in solution in the juiies of the root, adds to the aih.,rtlr rfE#
of sugar from the leaf, and ttrat the proper wav of fertiliiins sus;
bgt,lvoul{ be from the exchangeable'baies in t'he soil *t.&-fr8;
soluble salts_; ttris may explain the continental preference for
pxttlng on tie maDures some long time before the seed is sown so
that all unwanted ions cam be raihed away.

. The average percentages of sugar at Rothamsted and Woburn
have been :

1098. I t920. 1930. ll Meaa.

RothaEsted
Wobr.rm

17.4
r6.7

r7.6
18.0

18.4
l7.l

17.6
19.4

17.8
r 7.8Wobr.rm

No detcrEhatioEs ve!! made h lg2? o*itrg to losness ol yielit.

The sugar contetrt is only slightly allected by phosphatic or
potassic manuring; superphosphate, however, slieitli raised it at
Woburn, bottr in 1929 and in 1930, wh,ile Dotassic- feriiliser had no
effect. At Rotharnsted superphosphate did not alter ttre sugar
conteut in 1929; potassic fertilisers slightly raised it except whire
nitrate of soda was given.

The one result that almost always emerAes is the lowerinp of
the percent€e of sugar by nitrogen6us manires. lt is not nies-
sarily large; in the preceding years the reduction has avera,sed
0.15_per cent; in 1930 it wa-s 0.05 per cert only.

The loss of plant was not heavy; the proircrtion actuallv ot!.
tain4 was 9n the average 98 per ient of the 'number 

expectLd at
Rottramsted as compared witli 84 per cent of those exiected at
Woburn.

The figures are, per acre :

Number of platrt9 harvcsted
Pl.ads obtained a-s ,;;t g" of Oo.. e"-

Fctcd

36,280
34,634

g8

32,0@
26,795

84
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FORAGE MIXTURX CROPS

Forage mixture crops have the great advantage that tley catr
be grazed in May or June, cut green in June or July, made into
silage or hay in July, or left to riPen, cut in August a.nd threshed,
when the straw can be chaffed and the grain crushed. No otber
crop, not even Brass, is so elastic in its uses. Being sown annually
the early graziag, if it is used, is always clean; ttre land.can never
become " sheep sick."

The mixtures at present irr use at Rothamsted are made up ol :

Bushels plr a4fie.

.. tWheat, Oats or Barley .. ..

Peas or vetches 2

t

Other proportions are being tested.

The vetches, wheat, winter oats and beans are sown in autumn.
The peas bave to be driiled in spriag ir an autumn sown oat or
wheat and bean mixture; the barley and spring oat mixtures are
entirely sown in spring.

In 1930, the first year oI the trial, the barley mixtures did
b€tter than the oat mixtues in yield both of hay and of g:"ain,
though not of straw, but there was little difference between peas
and vetches. The barley mixtures gave, without manure, good
hay, containing 26| cwt. of dry matter per acre when cut early, or
22 cwt. of grain and 24 cwt. of straw when left to ripen ; the ad-
vantage of leaving the crop to linish its Srowth is considerable, but
not quite as great as it looks, Ior after cuttitrS the hay there still
comes up an aftermath which gives clean fresh grazing, or the land
cam be summer fallowed lor a \f,inter crop.

The manuring oI the fodder mixtures, however, is difficult,
because it involves some entirely nelv principles. Any fertiliser
that is added is likely to benefit one constituent more than the
others, increasing its growth and also its power oI competition with
the otlers; the favoured plants tend to cron'd out the rest
exactly as has happened on the Park grass plots. This is well
illustrated by the effect of sulphate of ammonia. Applied at the
rates of I and of 2 crt. per acre it greatly increased tle growth,
especially of the barley mixtures; with these the larger dressing
gave a line looking crop of 38 cwt. of hay or cwt. $ah and
32 cwt. straw. But analyses showed tlat the gain was entirely on
ttre barley or the oats; not at all on tle peas, vetches and beans;
indeed these had been actually depressed by the manuring. This
change affected the feeding value of the product. In place ol a
foodstuff having nearly the same proteir value as good meadow
hay, we obtained one oI much lower value, though it was better
than poor hay or straw. The results are grven in Table VIII.
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TABL! vIII.-Yield and cohposition of Bixed crops trowD Jor roddcr aad

Nitrogd added itr ,na!ule,
cwt. pe! actc.

Yield of dry matter, cwt. per aqo-
Oats-Vetcho.
Oats-Pea.s . :
BarlGy-Vetchca
Barley-Peas

!ficall
Pcrcentago coEpcitioD ol dry Eattcr of

aU dixtut€--
Piotein
Solublocsrbohydratrs ..
Crude Fibre ,. ..
oil
A6b .,

PdEeutage by seight of leguDiDous
plaats i! bay

frguDiDous plaots, cr.t. of dry Elatter
Per ac!!

Cereab, cwt, o, dry matter per acle ..
Nilrogetr in crop crt. per a6'ne . .

oit
Ash

Very good I C,ood

r 1.3
47.9
30.7

2.9
7.2

32.4
34.1
37.8
38.9

25.3

I l.?
10.2
32.S
2.4
8.8

31.8

0.6
48.8
32.6
2.6
6.5

36.E

8.6
40.1
33.4
2.6
6.4

20

28.8
0.44

27

8.7
23.t
0.41

4t

10.3
l5.l
0.42

l6.l
48.2
23.O
3.6
9.2

8.8
4,r.6
3S.r

1.8
6.8

In yield oI grain tle barley mixtures responded somewhat to
potassii fertilisers, but the oat mixtures did not, and there was
little if any response to superphosphate. Different combinations of
manures aie being tested ihii season; there is clearly much to be
learned about the manuring of tiese imPortant crops.

A second forage mixture of rye, beans and vetches in Pastures
Field cut as hay gave substantial increases, up to 20 cwt. per
acre but not beyoDd, to sutphate oI ammonia, and iucreases up to
lO cwt. per acre but not beyond, to potash. There were no irr-
creases, however, to phosphate. The yields were, in cwt. of bay
per acFe :

Rothamsted

Varybg
Nutrietrt.

I{ay : cwt. per acre
Doses of Nutrietrt.

Nilroten
Phospbato
Potassium

SEEDS HAY
The " seetts ley " sown at Rothamsted is pure clover without

aclmixture of grasies; the reason being that ,ind"t o* conditions
oI larming, tbe fritfly (Oscinella (Oscinis| lrilL.\ and otber insects

75
69
6l

65
a4

Cornfosit;on of M.atlou lfar, (T. B. Wood).
Poor.

0 I 2 3 4

56
7l
69

66
66
69

i4
69
68
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may winter on the grasses and pass over to t"he cereals as soon irs
spnng apf,ears: they do not suryive on clover, however. Usuallv
the-seeds,ley receives no manure except what may be given to thi
barley. Our general experience has bein that a dri:ssir:iof sutphate
ol ammonia may depress the clover while potash mav help ii. In
the Long Hoos experiment (Rotation II) iert iser is giv"ir to th"
clover itself + a top dressing in spring, ind here quitE a dilferent
result was obtained; nitrogen greatlv increased the vield. ootash
slightly increased. it, but pf,ospEate had no cffect. ifre yiita. of
dr)r matter were, in c[t, per acre :

varyirg
Nutiient.

Dry matler c$/t. l)er acre
Doses ol Nutrient.

Phosphate
Potassium

0 I 2 3 1

35
34
36
36

42
36 39

36

Nitrogen
Phosphate

To convert these figrues into hay they should be raised by about
one-fifth-

In another eq)eriment on Hoos Field the unmanured clover
yielded 12 c\*t. dry matter per acre (eoual to about l5c$t. havl-
while a dressing of superph6sphate, iruriate of potash, and 2 c#.
sulphate of ammonia raised it [o 22 cwt. drv mat6r or about 26 cwt.
bay-^and. heavier dressings yielded as muih as 42clt. dry matter
or 50 cwt. bay per acre.

. Evidently iI ever 
-ha-y were needed there would be great scope

for manuring the seeds lev.
These results appear io be contradictory to tlose eiven bv the

earlier experiments where ttre manuring was siven to" the birlev.
There is, however, no contradiction. -e m*1ure of barlev arid
clover responds very differently from pure barlev or oure cloiver to
manures. SuJphate of ammoiia favo-urs the birlev'more than it
does ttre clover, so causing the young barley to mak6 more visorous
growt-h and to crowd out the clover. With the pure clovjr this
element of competition is absent, and so lons as thi croo is not too
weedy there seems the possibility that it'could advintaxeouslv
recerve nitrogeDous malure. Possibly there would be less flxatioi
of nitrogen from a manured crop thal hom one receiving no nitrosen
but in these days.of cheap nitrbgenous fertiliers tnat frint is ot"tess
importance than it was.

EFFECTS OF FARMYARD MANURE: HoW L0NG Do
THEY LAST ?

. Two sets.of exlxriments, one at Rothamsted and one at Wobum,
qrve useful information on t}ris subject. The remarkable result is
the persistence of the effect when ihe farmy2l6 manure has been
given suftciently often. Of three plots of 

-barlev 
on Hoos Fieta.

two had farmyard manure every yeai from lg52 ti; I8?1, both beins
treated exacfly alike, the third had tro manure. This unmanured
plot and one of ttre manured plots have remained under the same
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