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beans carrit'd ntore nodules as the result of adding chafi to the soil'
'where there are no nodules, the beans suffered from the addrtron
of strarv, just as a non-leguminous crop would have done'

This rvork is being developed sintultaneously with the study of
the closelv allied subiect of green manuring. The Woburn expert-
ments shLrY that gr;en manuring does not increase the yield.of
croDs as much as;as expected, and tares proved even less effective
thai mustard. 1929 has been the onl) exception: in all other years

the sreen crop. u'hether fed off by sheep or ploughed under' has

faile? to increase thc succeeding croP. One factor is the very small

amount of nitrate and ammonii in the soil; even on the folded land
the alerage contents of nitrate nitrogen in the -top 

soil after..tares
and mustird respet'tirely, s'ere onl-r 1.3 and l'0 parts- per -million'
Additiorr of nitrite ot soda pushed up the l ields considerably'

'Ihe decomposition process is very complex and.cannot be

understood from a study of one section only. Bacteria Play a great
oart. rrhich is not tef, hoserer, fully known. Dr' Thornton's
imo.oved method of counting them sho{'s that they are far more

nu.".or. than sas formerl! supposed. Their numbers are not
constant, but fluctuate rrith amazing rapidity from hour to hour
during the dar'. The fluctuations are not clearly related to tempera-

ture o"r soil mlisture charrges, thev ma)' have something to do with
the method of rcproduct ion o[ the organisms, but this is.not known'
The amount of dccomposition effected b) the bacteria increases

with their numb€rs, but not proportionally: the efficiency of the

individual organisms talls ofl as their numbers increase' The posi-

tion is somerihat altered rvhen amoeba are present: the production
of carbon dioxide is then depressed in media relatively rich in
nitrosen compounds, such as sind cultures containing PePtone' but
it is inc.e"sed in media poor in nitrogen and containing glucose or
soil extract.

Perhaps the most striking discovery in the trlicrobiolo-gical
DeDartment this \ear has bein that of a group of nitrifying
.r.o'anis-s oroducing nitrites from tarious ammonium salts, but
dif;ering completelvlrom the only forms previousll known, Nilro-
so-orii and'Nitrororo"rut, in that they thrive in the presence of
orsanic matter. The] were first lound in the emuent from the
Colrvick sugar beet iactory, where we have been studying- the
problems of1m,r"nt puriGcition: Mr. Cutler has since found them

"ommonlv 
distributed in the soil.

Effl.rient lrom Srgar Beet Faclories. For lhe past three years
the Fermentation and Microbiological Departments have been
studying methods of puriff ing the effiuent from sugar beet factories
s., ai tJre.rder it harmlesi to the rivers into rvhich it is poured' and
their \.ork has been so successful that a 90ro/o purification was
obtained in 1929 in the large scale experiment at the Colwick
factory. This exceeds the required -standard. The -essential
featuri of the method is to pass the emuent over a clinker filter
so that the sugar ma)'oxidise completely before it enters the river'
Nlore time is-needed than for sewage purifcation, hence a finer
grade of clinker is needed. There stitl remains the dimculty that
t'he mud suspended in the rvater may choke the filter before the end
of the campaign, but this, too, can be overcome.
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There is rros no justification for pollution of rivers bl sugar
beet factories: the)'can either set up a purification olant or tiey &n
obviate the difficulty by using theii *ite. oue, und o.... 

"g"in. 
.,

is already done by some processes.

-__ T-: d€tailed reports on tiis work have been presented to the
Water Pollution Research Board of the D.S.I.R.,'and these have
been circulated, for official use only, as Papers No. 36 and 41, under
dates ?2.11.28 and 2l-3.29, respectively. A brief account ot the
lnvestrgatron, supplied by the Department. was oublished in
" The Times " of the 28th October, l-929.

SOIL CULTIVATION.
The investigations on soil cultivation are carried out bv the

stafl ot tie Soil Physics Department. Their underlving ouroose is
to reduce the art of cultivaiion to a science, just is t"he ch'emists
and plant physiologists of the period l80O to i84O reduced the old
art of manuring,to a science and so paved tie way for the introduc-
tion of artificial fenilisers as the result of the Larlr. Rotlamsted
experiments.

The work is der.eloping in three directions: the efiect of cultiva-
tion on the soil, the phvsical properties of the soil, and new methods
of cultivation, are all under investigation.

Methods have been devised for estimating the degree of break_
ing up of the soil, i.e., its comminution, alio for eitimating ihe
surface.. The eff-ect of ploughing in breaking up the soii and
lncreilsrng rts srtrlace is shown by the following results:_

. RELTTIVE SURFACE OF SOIL.
& tore .\ttcr Ordierr Atrer Rorar\Cutrirarion PtouSbing Cutiir.rion'

(o) Soil compact 320 ... L76 ... b3O
(b) Soil looser ... 440 ... 420

Relative sizes of soil particles io (o) : percentage distribution.
I-:rrge ..
llediunr
Small

... 60 ... 45 . 30.. 33 .. 40 .. 55. 7 ... 13 ... 13

Dlnamonlcter measurenrents are taken of the amount of work
done in cultitating the soil, and the records are studied in relation
to the phlsical properties inr.olved. The figures are closelY related
to the "stalic rigidity " of the soil, i.e., t6e energr need;d ro set
flowing a paste made up from the soil. This fras led to some
interesting developments in the study of the plasticitl, of the soil,
and in order to fonvard the work the Rockefeiler Foundation gave
tr{r. Scott Blair a Fellowship, enabling him to soend a l.ear in-the
United States sorking with Prof. Bancroft,'rvho ii studvine.
cognate problems in t}e Cornell l_aboratories.

The erperiments on rotary cultivation rvere continued to seeshetherit ga\e as g_ood a seed-bed as the ordinary processes for
barley afler roots. 

_ 
It proved to be equally etrectivel indeed, for

germrnation and initial growth it was better, and, of course, it was
quicker and cheaper, as it made the seed-bed comolete in one
operation. This result we have had in the preceding tiials, exqspt-
ing where rotary cultivation caused a ,,cap,, to fo"rm on ihe .,iii-
a-nd then its effect rvas not so g.ood. It seims probable, ho,*e.,er,
that this tendencY can be overcome.
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