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Spacin8 as set out

Rothamsted. Wobun.
1928 1929 1029 r lg29 II

24-inch rows. 22-inch rows.. 22-inch rows. 22-inch rcw$
to-in.h f-inch 8 ghch 8-g-inch

singlina. singling. singting. singlioS.

No. of plants
exPected

No. harvested
26,000
t7,715

36,000
30,350

35,000
31,800

35,000
32,7U)

Plants obtaia€d as
p€rcentage oI Nhat
was exPectd 68'" 83:; 889; 94..,.

Yield tons Der acre'^;".i'".?;-' ...: s 15 ? 4s 807
Averase weisht oer

'o"'t trU.t" ' 
. . 1.16 0.55 0.57,ll

8.23

0.56

MANGOLDS.
'l'he Barnfield mangold experiments brins out clearly the

harmful effects of failuie to balance nitrogenous manure with
potash. So long as the complete fertiliser is given the plant grows
well and responds to heavy dressings of manure; rvhen potash is
omitted, horvever, the leaves )ose effciency, they make much less
root and teDd to become diseased, and the whole plant is weakened
so that the mortality is considerable. The plants are grown in rows
261 inches apart: there are on the completely manured plots 

-some
30JOO to 34,000 per acre. But where high nitrogen manuring is not
balanced by potash the number of plants is much less and the roots
are smaller.

This is shos n in the follorving table :-
B a / nlie ld M dngold s, 1924-29.

No. o, plants and yield per acrc Boors and Ledvs.

H..vy NltroeFnou llanunng *ith
Potast

(Plot a A.C.)

H€asy Nitrogroors Maouiog riihout
P.Bh

{Plot s A.C.)

Nc. or R@ts I lxrc
PLars Yi.ld Fracrc Yield pda@

R@ts Laves
Yieldp€ra.re Yieldp.racrc

toDs to.s

192,1 ..
1925 ..
1926 ..
t92?. ..
1928 ..
1929 ..

3328
3201
3035
u23
2974
3075

34.16
22.43
25.7i
13.42

20.67

5.62
6.05
4.t2
3.89
5.01
3.94

2573
2356
r 996
3263

1741

15.8r I

q99 
i

4.83
4.51

3.59
2.83
2.09

8.29
12.79
9.55
4.7 t

' Swedes-

BARLEY.
In 1929 comparisons \\'ere made bet\\'een sulphate of ammonia,

muriate of ammonia, cyanamide and nitrate of soda. Of these,
nitrate of soda gave the largest increase, possibly as the result of
the dry conditions; the others, howerer, came out practically alike.
One cwt. of sulphate of ammonia gave its usual return o[ 6 bushels
of barle.n-', a second cs't. gave an additional 4 bushels. It has been
our usual experience that cy-anamide does as well as sulphate of
ammonia. This -'-ear, in common with muriate of ammonia' it
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u
was, if anything, rather better, At \^'oburn also, muriate of
ammonia was superior to sulphate of ammonia. For nitrate of
soda the increased yields were ll bushels oI barley for the first
crvt. and an additional 4 bushels for the second.

The figures are :-
Baihy, yi.A oI grain, d,t. Ucr acre.

!io cmn 
""n",.r' 

n1,.,"", f -a;rde {oboDir Sod.

Sitrtle
Double

23.r
25.2

23.6
26.3

256
26.2

.,.5
2.7 it.6 2 2

Itrcrease over no Niirogeo :

lst dose .. 30
Additiotral for 2od dose . . 2.1

I

_ At- Rothamsted in 1929 potassic manures slightty depressed
the yield of barley, as had also happened in 1924: the ehect is most
clearly seen with the double dressing of nitrogen; the figures were
obtained by the sampling rnethod and represdnt, in crvti per acre:

w'rH r)ot Br.E \r'rRo(,,,r r" 
"n..rn,,f,* 

t'"L**,. 
r. r*-nll"* t)l***,.

No Potash . . .. 27.8 21.4 27.6 2i.9
Potash 25.7 25.8 26.1 26.0
Stawlord Etror .. .57 -6:]
lVl l_H SlI..GLE NITROGEIi
No Potash ... -..
Potash
Slantlard, Enor
lVITH \O T..II'ROGE\
No Potash ... ...
Potash
Standard Ertor

24.0 23.3
23.0 23.6

.70

21.7 23.4
23.6 24.6

.78

r9.5 2t.5 lg.t 21.62t.5 20.1 21.6 20.4
1.40 t.57

On the light soil at lvoburn, sulphate of potash markedly in-
creased the vield where there was no nitrogenous fertitiser,- and
somervhat increased it where muriate of ammonia was given, but
not where sulphate of ammonia r+as used I superphosphale had no
effect however.

- On another light soil, the Lincotn Heath at Wellingore, super-
phosphate increased the yield of grain and ot strarv-so iong as
nitrogen was applied. In absence of added nitrogen, it depre"ssed
the yield.

Yield oI barlq,, light loan on Oolitie Lirrrestorre, tye i gore.
G/a;n, cut. iel a.cre.

I No xitroeeo.
No Pbcpbate. I Pho6phate.

l

Ititrosen.
N"Phosphire, Phcnhrt.,

No Potash
Potash ..

No Potash
Potash ..

r8.8
20.7

16.3
I S.l

Stardard Error : 0.89 c*-t.
Strau in cut. ?er acre.

19.5 224
20.6 25.1

t7.9 J 20.8t9.7 | 94.1

18.0
I7.0

16.4
l4.s

Standard Error : 0.59 cwt.

A
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The barley at Woburn was attacked by a common fungus
disease, Ftsorium culntorurn, rvhich did, as usual, a certain amount
of damage. Dr. Mann devised a system of marks to denote the
severity of the attack alld obtair,ed the following results:-

.?'4*i \o PhGphrre. suFrpho6ph.t -

Potash thus reduced the attack of the disease ; phosphate aod
nitrogen did not. This is a usual property of potassic fertilisers.

Effect ol Chloid.es. Pot experiments showed that chlorides
delayed the rate of ripening of the straw, giving a lower percentage
of dry matter than was obtained with sulphates. When the ears
were'ripe for cutting, the stra\ir' of the Plants manured with
chlorides contained 40.9 to 44-5 per cent. of dry matter, while those
manured with sulphates contained 54.3 to 57 per cent. The total
rveight of straw, however, was substantially the same with both
groups of fertilisers.

The Qttolill, ol the Ra ey. The valuers put the barleys in the
following order of merit :-

r. 4Bl- to 44f - per quorter. 
X;:::".Jj 

ammonia both dress-

ll. 4l l- to 421- pet qxartel. Nitrate of soda, sulphate of
ammonia and cyanamide in the
double dressing.

Severity oI attack

III. 35,'- ?er q arter. Nitrate of soda, sulphate o[
ammonia and cyanamide in the
siogle dressing. No nitrogen.

The nitrogeoous manures this season increased the production
of carbohydrates sufhcientlv to maintain the balance with the
nitrogen taken up. In consequence, the percentage of nitrogen in
the grain rvas hardly affected : the results were :-

Nilrog.n Per cent. in Ba ey G"air.

Nltroae!
Sulplate ol Cyatr- {Eiateot Nitrt of UBAEmonia aDide A@oaia Sodi

Single Drcssiog

Double Dlessing

1.4s6 1.480
1.461

1.477 r.470

1.469 t.470

1.485 1.532 r.498

It is slowll'becoming possible to form a mental Picture of the
relationship between gror,th and quality in barley. The total
nitrogen in the plant depends on the amount of nitrate in the soil at
the tlme of sowing and during the following few weeks: the
greater the amount in the soil the Breater the uptake by tie plant.
The different varieties of barley compared by Dr. BishoP took uP
much the same amount of nitrogen, but they produced difierent
amounts of carbohydrate: those tiat produce most give the highest
fields and contaio the lowest per cent. of nitrogen, ?^nd oice !e6a.
For anl given variety, horveter, the total carbohl'drate itl the plant
is not constant, but depends on the other soil conditions, the supply
of potash and phosphate, and the length of the vegetative period.
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Soon alter tie grain begins to form, tlre carbohydrates and the
nitrogen compounds move into it together, and the proportions in
which they go remain almost constant tiroughout the whole
process of grain formation. Not quite constant, however, for
drought seems to check the flow of carbohydrate more than that of
nitrogen, and therefore to raise tlle percentage of nitrogen in the
grarn.

For the maltster one of the most important properties of barley
is the amount of extract obtainable from the malt. Hitherto, this
has been determined by a laborious malting test. Dr. Bishop has
shown that it is simply related to the moisture content, the per-
centage of nitrogen and the 1,000 corn weight of the barley grain:
he has constructed a slide rule bv means of which the chemist
knowing these three easill' ;";;i";;;;;1;;;;;;;; Jil;
once the number of pounds of extract obtainable from a hundred-
rveight of barlev.

A study of the nitrogen compounds during malting has shown
that hordein and glutelio both break down rapidly from the third to
the sixth day on the floor to give salt-soluble compounds, chiefly
non-protein nitrogen. After this there is an approximate balance
due to a resynthesis in the embryo equal in amount to the break-
down in the endosperm. No marked changes take place as a result
of the subsequent kilning process, nor are the proportions much
altered b-r' r ariatior, s (\rithih limits) in the amount of moisture
supplied to the germinating grain, or in the time of flooring.

Calcium Cyananide. Reference to the detailed tables shows
that calcium cyanamide has given as good results as sulphate of
ammonia for barley, and distinctly good results for sugar beet at
the western centre. Both these crops require lime. On the other
haod, in our earlier experiments it did not gile as good results for
potatoes, a crop rvhich do€s not in general benefit br lime. We are
follorving up this distiactioo and it may help in deciding the condi-
tions in uhich the expert could advise the use of cranimide. On
the Continent farmeri are sometimes advised to apply cyanamide
a ferv da-r s after the sorving of the seed whereter it ii impossible to
adopt the ber ter plan of applying it ser eral days before the sowing.
\\'e found no advantage in this course: no harm rvas done when
I or 2 cwt. was sown rvith the seed, though 4 cwt. proved distinctly
injurious.

WINTER WHEAT.
The experiments urith wheat rvere somewhat rveakened by the

circumstance that some of the plants died during winter ana the
survivors rvere too irregularly distributed to form good experi-
mental material. This winter mortalitl, probablv explains the
higher standard errors per plot as compared with those obtained in
experiments on spriog sown cereals (pages 46-?).

The results agreed rvith those of I 92? in that the e5rly 616551n"
of sulphate o[ ammonia was better than the late: ther. thus differeE
from the results of lg26 and 1928. Muriate of ammonia, however,
gave better results late than earl)', again in accordance rvith 1g2?
and in opposition to 1926 and 1928.

In each I'ear Square-Head's X{aster has the highest oitrogen
content, Yeoman II. follows closely: then come Million III. and
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