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purchase a larger proportion of barley coming from tlose countries
where the harvest weather was better than in ttris country.

THE COMPOSITION OF CROPS

B^xLEy
Four crops have in recent years been studied in the chemical

departrnent: barley, sugar beet, potatoes and wheat-but the most
extensive investigafions have been with barley, carried out in associa-
tion wittr the Institute of Brewing. The relation between the chemical
composition of barley and its grade as assessed by the buyer is shown
in Table IX.
TABLE IX.--Grad€s oI Ba.rley as ass€ssed by the valu6s, anal their chemicat

The close conaection between the grading aad the composition of
the barley is very remarkable in view oI tle facts that the grading
was done independently of the analysis ard that it was greatly
influenced by the degree of ripening of the barley which has nothing
at all to do with the nitrogen content. Yet apart from Grade I (of
which there are only a few samples) the grading becomes lower as
the nitrogen content rises, and as the 1,00O corn weight decreases-
Field experiments have been made to find out how the nitrogen
content is related to the conditions of growth of the crop; these are
dealt with on p. 35.

From the scientific point of view, perhaps the most interesting
result is the close relation established by Dr. Bishop betweea the
quantities of the dif{erent nitrogen compounds in the barley graia
and the total nitrogen. The quantities of hordeia, glutelin and of the
other nitrogen compounds are always closely related to one anottrer
and to the total dtrogen- Barleys of the Plumage-Archer t5rpe
contain, at 1.35-1.5 per ccnt. of nitroger, about equal proportions of
hordein, glutelin and salt-soluble nitrogen compouncls irr the fully
mature grain.. Barle)rs of lower nitrogm content contain somewhat
less hordein, but barleys of hkher nitrogeu contert contain much
moref, with correspondingly less salt-soluble nitrogen compormds.
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Of all the many samples of barleys examined, none has ever been
found to contain an abnormal proportion of hordein or of glutelin ;
the relations seem to hold invariablv and to be characterist-ic of the
variety. Similar regular relations 

'apparently 
occur between the

carbohy&ates in the grain.

- -It appears, therefore, that each variety of barley is built up on a
definite ?atte[r, ] hich can be altered by changes iir conditions, but
only within the limits set by the pattern, so that the varietv alwavs
retains its distinctive character. Knowitrg the percentage of nitrogen
in a pa.nicular sample, it is possible to staie at onie the wh-ole
composition of the grailt as we linow it at present.

Different varieties have dilferent pattems and the diflerences are
more marked among the six-rowed tlnn among the two-rowed
varieties, but in no conditions so far discovered do the oatterns merse
or lose their distinctiveness. The differences betrieen diifereit
varieties constantly reappear in all the tests made under normal
atricultual conditions, though there axe some rwersals of effects
uader conditions of abnormal starvation. The character of the
['aljeq -can _by_ plant-breeding methods be changed within limits
defined by the laws of genetics; withia these liriits new varieties
having different proportions of the various nitrogen compounds and
carbohydrates can be produced. Some of thesi varieties mav be
better suited than existing sorts to t"he special requirements of
different groups of maltsterc and brewers. There se'emi, however, to
be no necessity for a large number of varieties, and it would oroba'blv
be to the advantsge of all concemed if growers, maltsters and bru*eri
could^atree to concentrate on a few standard sorts. ptumage-Archer
and Spratt-Archer are- distinctly superior to others in field, low
nitrogen content and high extract.

Another important result has been to confirm and extend al
observation nade at Rotlarnsted some 25 years ago, that the
nitrogen content of the grain is determined in tire earlv"stases of the
plant's life and does-noi appreciably alter durint tle-later"develop
ment of the grain.- This is quite contrary to the-general belief: tie
nitrogen content of the barley was suDpo;ed to b€iletermined largelv
by the conditions in the latei part of ihe plant's life; it was ass_"oci-
ated wittr the maturation; tbo rapid oi delayed maturation was
supposed to lead to high nitrogen content and uicr uezsa. The recent
results obtained in collaboration with the Institute of Brewins
shov that the nitrogen content of ttre grain is determined in thE
9ar[_9r pqt, and not in the Iater part of the ptant's life, and that it is
har_dly affected by the maturation processis. Maturation of course
still remaias an outstanding fa.ctor- in determinine maltins value.
proh-ably accourting for a large part of the missing f"actor thit places
Grade I barleys above the poaition to v/hich their-chemicat comoosi-
tion would assign them. A barley grain rich in nitrosen dd not
normally mature as well, judged bi the mallsters, stindards, as a
grarn poor ur mtrogen. Usually also aJr increase in the nitrosen
content of the grain is associated with an increased proportiori of
inmature $ains. It has been stated that the carboiv&ate of a
high nitrogen bartey is not so completely traruformable into extract
as that of a low nitrogen barley, ald thG ha-s been takeq as eyidence
of a connection between maturation and nitrqien content. The
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statement is true when the grinding is done by the staDdard method ;

as the nitrogen content increasea, barley Sives progressively less
extract than corresponds with replacement of ttre carbohydratg
by the additional piotein; with finer grurding, however, ttre full
amount of extract is obtained. The result suggests some seallng up
or rendering inaccessible of carbohydrafe in barleys ot high nitrogen
content.

Finally, the weather conditions determining tle nitro8€n content
of the griin have been so fully worked out that predictions made at
thc end of June are found t5 be close.ly fulfillei wben the grain is
analysed after the harvest in Augu-st-

THE SOIL: PHYSICAL PROPERTIES

The main purpose of the work in the Physics Department is to
stud]'the phyiictl properties of the soil, especially those related to
wate"r, air ' mbrremeirts, tempcrature and fbrmation of tilth. The
water relations have been much studied by Dr. Keen, who has
devised metlods oI investigation and shown how to interpret the
results; he is also studying the temperature relations. Plasticity is
studied by G. W. Scoti Blair and R- K. Schofield, and the crumb
structure'by E. W. Russell ; while Dr. Schofietd is improving the
methods Ioi detelTlining the quantity and kind oI exchargeable
bases in the ultimate clay particle, a factor now known to have
great importance in determining soil properties.- 

Some oI the applications of the work are in the direction oI
cultivation ; at present this is an art but hardly a science ; it is not
nearly so advanCed as the science of manuring. ExPeriments on the
Iarm-have shown some of the advantages and some of the dis-
advantqtes of rotary cultivation as compared wittr the older methods;
these are dealt within preyious rePorts. Other experiments are made
with intensive as aga.irst ordinary cultivation. lzst year's results
(1932) show tlat neither potatoes, sugar beet, nor ka.le-resPonded-to
cultivition more intensive thar was necessary to keep down weeds :

indeed, furtler cultivations beyond this minimum amount did more
harm than good.

Other applications of the work are to soil surveying. Usually a
soil surveyoi has to work rapidly over a large area and unless Jte
relies entirely upon personal judgment in classilying th: soils-,he
must have rapid methods of characterising them. Various easily-
measured properties have from time to time been suggested- 

- 
as

suficient for soil characterisation ; a number of these were aPplied
bv I. R. Coutts to ar extensive range of soils, and the data have been

"iaiisti."Uv 
examined by E. W. -Russell so as to find out which

methods eive the most useful information.
Consid'erable attention is being paid to the meaning of soil tilth

and the factors concemed in cnrmb structure. One oI the important
properties of the soil crumbs is their stability towards I'ater, crumbs
ihai wi[ persist when moist are much more ionducive to productive-
ncss ttran crumbs which readily break down. Stability depends on
the composition oI the clay : it is greater Ior a calcium clay than for
others,'and it is entranied by inicro-organic action, aPParently
through the formation oI a film on the surface.
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