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ammonia to raise the percentage of nitrogen; at Woburn, in 19r8,
the percentages of nitrogeo in the grain were:-

Etrc.t ol Sulphat ol AEEoDi2. E6€t ol Sulph.t.. of Pot6h.

Sup.rphcph.t! aod SulpLat ot Sup.rphcphat and Sulph.t ol
A@ri..

+Sulptate oi I No Sulphat
Irtt6h. of Potasn-

Irotah.
+SrrlDhat of No Sulphat

Aooooia. i o, A6moi..

t.372 1.310

1'he nitrogen content of the barley, more than any other
5ingle factor, determines its malting value. lt is closely connected
with the amount of " extract " and with the diastatic power of
the malt, the extract varying inversely and the diastatic power
directly with the nitrogen: it has also more subtle effects,

The investigations by Mr. Bishop oo the nitrogen compounds
of the barley grain have reached an interesting stage. The pro-
portions of hordein, glutelin, aod salt-soluble compounds are all
conoected with the percentage of nitrogen in the grain: for
different samples of the same variety (Plumage-Archer) the glutelin
increases proportionately to the nitrogen, the hordein increases
more rapidly, and the salt-soluble compounds less rapidly than
the nitrogen. The relationships are tbe same, whether the varia-
tion results from changes in soil, season or manuring; it appears,
therefore, that the ratio glutelin/nitrogen may be a varietal con-
stant of considerable interest to the breeder of barley for quality,
and this is being determined for some of the new barleys grown
by the National Institute of Agricultural Botany: the barleys are
also being malted by the experts of the Institute of Brewing.

The large number of analyses of British-grown barleys made
in recent years at Rothamsted has shown that the grinding bar-
leys are richer in proteio tharr is usually supposed. The 6gure
quoted in the standard British tables is 8.6 per cent. of proteio,
correspondiog to 1.38 per cent. of nitrogen; our results show that
the figures have been, for barleys which buyers would not take
for malting:-

vahalioo 45l-.nd less valmrion helow 101

1922 1.72 ... I.76
1923 1.73 .. 1.96
1925 r.86 ... 2.16
1926 1.58 ... 1.65

Mean
Protein on conven-

tional basis

r.72

10.3 %

. r.88

... ll.8 %

The results show thai less protein concentrates, such as
decorticated cotton seed cake or meal, or decorticated grouod nut
cake, than is usually recommendcd, necd be mixed with barley
meal for feeding to farm animals-

WrNten-SowN Oers ,llto 'Wgeer.

The experiments have given further information as to the
effect of time of applicatioo of the sulphate of ammonia' and
we are now able to sketch out the followinR as the probable
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facts. _ In its relation to nitrogen supply, the life of a cereal
plant has two well-marked periols: thi'firit, in which roots and
tillers are formed but no heads; the second, in which heads develoo
on the tillers, but no more new lillers are formed. For autumn'-
sown cereals, the first stage is so long drawn out that it can
be sub{ivided into a 6rst p-riod, startirig at the lime of e,ermina-
tion and continuing all thiough the winier, when roor firmation
is the chief process, and a second period when tillerine. oroceeds
aclively; at Rothamsted, this is mainly in the spring, ahJui March,
or early April. Roots, tillers and heads are ali inc-reased bv nitro-
gen supply. The heads, however, are increased in numbir onlv.
and not in size or number of grains : there is even a small tendeniy
for Ihe number of fertile grains lo decrease.

Applied during the time of titlering (which at Rothamsted is
about the month of March) the nitrogenous fertiliser increases the
oumber of tillers.

Applied after tillering has ceased, it can still increase the
amorrnt of grain, and also the amount of straw, though not as
much as if it had gone on early enough to increase the tiilers also.
The earlier application has therefore at first sight lhe advantase.
It suffers, however, in that some of the nitrosin mav be wash"ed
out by rain, leaving insufhcient for the cro-p unlesi an excess
has been added. In practice, rhe ordinary dressing of t cwt.
sulphate of ammonia per acre is best appiied late,"as it gives
more grain and but little less straw rhan if aDDIied earlv. i,,hile
the larger dressing of 2 cwt. sulphate of ammonia is besi apolied
early, as it then gives considerably more straw and somcwhat
more grain thao if applied late. The averages of all results for
lhe four ycars I925-28 havc been :-

Incrcdsas ot al No Nirrogcn-

Sulphate of Arnmoaia.
Oats (2 years) ...
Wheat (3 years) . . .

Early kt!

0.4 t0.8
5.3 2.8

Meatr oI all Tests with Sul-
phate o, Amrlonia a.d
lturiateolAmmoDia... 3.5 6.0 6.7 5.1 6.t 4.8 10.8 ,.6

Muriate of ammonia gives substantially the same r€sults
as sulphate of ammonia. 'lhe details are as foitovs:_

... I s.s s.r

... 1.0 4.3
14.0 8.7
7.5 43

7.1 6.6
3.8 4.6

Oats, 1925
Oats, l926
Wheat, 1926
Wheat, 1927
Wheat, lg28

49.6 I 59.4 61.2 66.4 sg.a 61.6 s23 I _75.4 71.2 77.O 77.4 77.3 7E.8 82.4 ) lt.a I n+27.O 24.5 32.8 I 3O.8 I 32.1 36.4 34.4 i gZ.O Zgs11.2 19.5 44.O 5l.O 40.9 {4.O 49.3 60.1 48 04:1.3 {4.4 60.6 {8.6 48.1 _ I _l-

Early la&

GMrlr. BusEaI! lir Adr
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S w, CB. Ptr AcE,

Eitly. Iit.

34.6
50.3
46.7
4&9

itc. DooDL il6..
Izta E rly. ht .E3dy.

Oa13, 1026
Oets, 1920
Wheat, 1026
What, 1927
wheat, l92E

s7.4
68.2 17.2
50.3 43.r
55.3 49.I

lco
u.8
50.0

24.5
14.1
4r.3
45.8
25.2

3r.8 30.8
50.0 60.0
43_7 41.9
51.4 48.6
32.5 36.7

36.7 3r.8
52.6
46.4
44.4

58.9
46.2
55.8

Cereal mixtures for green feed, hay or silage, and therefore
grown for leaf rather than grainr should receive their nitrogenous
dressing during tillering time.

Nitrogen in @heat gtaifi. An experiment was made in l92q
in conjunction with the Research Association of British Flour
Millers to ascertain how far the nitrogen content of wheat can
be altered by variations io time of application of nitrogenous
fe.tiliser. No significant efiect was produced by manuring,
although there were differences between the varieties: Yeomaa
II and Square Head's Master both contained more nitrogen in
the I'rain than Swedish Iron or Million III. The percentage of
nitrogen in the dry grain was:-

Dillercnt Vatieties.

Yeoman II ... I.700

Square Head's Master 1.698

Million IIL.. r.665

Swedish Iron ... ... 1.639

Dillerent Times ol Ap?lf;ng
N itro geaous F eiiliser.

No nitrogenous ferti-
liser

Early top dressing ...
Late top dressing ...
Early and late top

dressings ... ...

Gnesslexo.
Grass presents special problems because it is not a single crop

but a mixture, the members of which are competiog with ooe
another. Further, the value of grass is not sumciently expressed
by its weight: it depends not only on the kind of plant but on the
way the plant grows, whether leafy or stemmy. Two qualities
are important to the farmer: palatability and feeding value.
Palatability is tested in the Woburn experiments in Broadmead,
rvhere grass is treated with lime, basic slag, superphosphate, pot-
assium salts on separate unfeoced plots, all of which are then
grazed by animals free to wander whele they wili. They congre-
gate on the most palatable herbage and leave the rest: they choose
always the plots treated with lime and phosphate. Feeding value
is tested at Rothamsted; the plots are fenced in and the animals
are given no option as to where they shall go: they are weighed
each fortnight. The results again show the value of phosphate,
especiall) the basic slag of high solubility: within certain limits
they show that a 2 per cent. solution of citric acid is a useful
agent for estimating agricultural value, though others are being
tested with promising results. The experiments have emphasised
the importance of skilful and close grazing in the management of
grassland; this is even more important than maouring and,
indeed, some of tie records shorp that a properly manured pasture
badly grazed may be worse thal one left unmanured.

I.646
1.612
1.639

1.667
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