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Itrvestigations of the process, however, still proceed and much
new information has now been obtained.

Of the various forms in which nitrogen was supplied for the
rotting of straw, ammonium salts seemed to be the best in the early
stages of the decomposition, although in the end they were tro better
than nitrate- When nitrate was used, however, any excess of
nitrogen beyond what the organisms needed to effect thd decomposi-
tion of the cellulose tended to be lost; this did not happen with the
ammonium salts.

Some of tlte products of the decomposition of straw and similar
materials by the mixture of micro-organisms usually occurring on
straw are very sticky when wet a.nd possess considerable cementing
power when dry; these are formed during the making oI good,
farmyard manure. Alkalinity is a necessary condition; inaxnnum
stickiness is attained when the pH rises to 9.5 or 10, as happens
when nitrate oI soda is used as the source of nitrogen. The stickiaess
of a rotted manure may be increased by adjusting ttre pH to this
value, and for this pirpose sodium oi potaoiuri ions'are more
effective than calcium or uragnesium.

- Tbe qrxture of orgauisms coDtains both fungi and bacteria, but
the fytgr, while they can thernselves decompose cellulose, produce
no sticky substances ; the active agents appear to be bacteria which
operate after the fungus attack and make the sticlgr substance frorn
the furgus mycelium. The process is being furtherstudied.

Purilitaliott of cfiuatls. These investigatioru are made under the
aegis of ttre Department of Scientific an-d Industrial Research. A
purilication process based on our l<nowledge of bioloeical oxidation
was worked out in the Rottramsted laboratdries and d&eloDed to the
semi-commercial scale at the Colwick factory. It is oroliine ouite
satisfactory in practice and has definitelv sh6wn that'the dii.tiarge
of unpurified effuents into rivers need riot occur.

The purification of effuents from milk factories is beins attemoted
on the same general lines as for the sugar Ueet emu"nt" Uit modi'ncal
tions are necessitated by ttre fat whicL is always present, and which
leads to clogging. of the Iilters. Various meth6ds- are being tried to
overcome this diftculty.

PLANT PATHOLOGY
The department of Mycology suffered a severe loss in lg32 when

Dr. W. B. Brierley, who had had charge since its inceotion in lgl8
and had developed it to a high state of efficiencv. left jt to take uo
the Professorship of Agriculturd Botany at lieadins Univemitr;-
Further loss occurred a few months later when Dr. R. f,. Stou"fri"ir-
wio had been ia charge of investigations on bacterial aiseises oi
plants, was appointed Professor of Horticulture in the same
Uuiversity.

The Lawes Trust Committee decided to reorganise the deDartment
gld reconstitute. it as_a D_epartment of plant- pathotogy with Dr.
Henderson Smith as Head.

During his fourteen years service at Rothamsted Dr. Brierlev
devoted much attention to the genetical analysis of tle fungG.
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Botrtlis and, isolated large number of races. He found tbat new
strains might arise but t}rey could not be produced at will by varying
the conditions; a strain could be temporarily altered by changed
conditions but it retumed to its old characteristics on reversion to
the old conditions. Apparently pure natural infections often consist
o{ a mixed population oI various races, but artificial infections give
rise only to tlie originat inlecting race. All this work is now being
written up for publication.

Before leavrng Dr. Stoughton completed his study of the
imDortant Dararsiti Bacteliurn malvacearum which causes Black Arm
disiase in iotton. Contrary to the general belief about bacteria it
has apparently a sexual siage charicterised by the fusion of two
ce[s an"d tne iormation of a 

"fusion body or zylospore. Further, it
exists in mary different strains, and these may remain constant for
a lons time tiren suddenlv thev may " dissociate " into new strains
whici'either persist or reiroduie tbl parent tyPe. This dissociation
cannot be controlled. The disease study was financed by the Ernpire
Marketine Board and done in conlunction with the workers in the
Sudan wf,ere Black Arm is troublesome : very useful help has been
piven to them and it is shown ttrat this type of collaboration is not
6nly practicable but economical and very effective.

VIRUS DISEASES

The eeneral purpose of these investigations made by a team of
workers"under br.-.f. Henderson Smith is to obtain information
about the nature of 

"the pathogenic aEent, its mode of- propatation
and dissemination within the in cted ptaat, its spread from Plant to
olant. the effects it produces and t}le mechanism by which it
i,".*f"".. them: and as a consequence of the }oowledge obtahed to
lrrive if oossible at some method oI effective control. Direct attack
on the ndture of the agent is hindered by the failure hitherto to grow
anv virus in the absen-ce of [ving cells. Several attemPts have been

mirle to achieve this, as yet without success, but new methods are

tried from time to time.- WU" many viruses arc able to pass fine porcelain.Jilters. which
holcl back all bicteri4, others cannot pass even co.me filters through
which bacteria oasJ readily; but owing to the highly absorptive
nrorrerfies of ooicelah it is-unsafe to draw conclusions as to the size

irf dhe particl'es passing. By using collodion membranes of lmown
ard eriduated porositv, howerrer, it has been Possible to estimate

the timlts of si/e of particles producing the various diseases Some

of the estimates are :

Tobacco or yellorr mosaic .. |SPP
Aucuba mosaic .. .. {J-'Opt1.
Hyoscy'amus vims '. .. lfiPP

Whetler the particle is itsell the virus or oDly the carrier is

not vet known. Itias been possible in some cas€s to analyse thi virus
and's.parate it into two- comPonents each producing different
svmDtoms in the Dlant.-'- i &totio" met'hod of counting the number of virus particles in a
oiven ouantitv oI the iuice of diseased plants is being worked out:
irr" -"lnoa i'! ba-sea <in the fact that one particle can aPParentty

produce one disease spot.
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These new d.iscoveries have greatly facilitated the study of the
eroup of vinrs diseases. It is shown that the virus moves Ireety

fr 
-tti" 

ptant from cell to cell along the protoPlasmic strands ; aF9

that it'multiplies; the rate of multiplication is much more -raprd
in some Dlatrts than in others. It is further sbown that one ot urelr
eitects is'to inhibit the development oI the plastid primordia so that
chloroolasts do not {orm.

Some of the virus diseases are carried by aphids but the virus
seems to und.ergo some change ir the aphids body. This is behg
investieated bv-Dr. Hanilton : the work is complicated and retarded
bv the"difficuliy of rearing aphids on artificial foods and by their
iirall size whicir makes it-difrcult to follow the movements of the

"lrus 
oartictes round their bodies and into their saliva. Polonium

t Radiim D) is now irtroduced with the food solution of the aphids
io a-s to fotiow better the course through the body: in this work
useful assistance has been rendered by Dr. Chadwick of the Cavendish
I-aboratorv.

The stidv of intracellular inclusions has been further advanced.
Soon-aliei irifection minute Particles of protein appear in the cyto-
olasm- are carried about the cell by its streaming, and coalesce when
Lroueht tosether. By successive fusions a large spherical body is
erad.IaUv 6uilt up. ihis mode of origir lends supPort to the view
[h.t thei" " inclusions " are essentially products of interactions be-

tween the bost celt and the virus. Hitherto these bodies have been

found. onlv in Dlants infected with cenain virus diseases. If, how-

"r".- 
oo.ri.l plints are supptied with chemicals known to be proto-

olasm coasda}ts, sr"rnptomi developwithin the cells which are similar
io the first"stages of a virus attack. Theef(ect produced varies ilr degree

$-ith d.ifferent-reaeents, but with molybdic acid or its salts it is pos'

sible to oarallel afl the intracellular phenomena which characterize
aucuba mosaic disease. This work is to be continued.

Warl disease of botatoes. Some years ago Miss M. D' Glynne
d.evised a rapid t&f for susceptibility to wart disease by means- of
which she can ascertain in a lew weeks whether a variety is susceptible
oi i-m,-u. This method has now beetr used for some years for
testing the Potatoes sent in to Ormskirk Ior trial and it continues to
give satisfactory results.

INSECT PESTS

The chief line of work in the Entomological DePartment is the
studv of the factors determining the size of insect PoPulations'
Inselt Dests are alwavs with us, but so long as tleir numbers are

small tirev are compaiatively harmless. Sometimes, however, one

soecies b6sins to mi tiplv, aird its power to increase is so enormous
tirat the h"armlers few ipeediJy become a serious pest caglttrg ,8f-e+
Ioss of crom. Hitherto the laclors responsible for this raPid multipli-
cation haie been but little k.nown and consequently it has not been

oossible to take preventive steps beforehand or even to wam farmers
LI the probabilitv of attack. Ti:is subject is now under firll investiga-
tion a[ Rothamited. Soon after Dr. C. B. Williams entered on his

d,uties as Head of tle DePartment on July Ist, 1932, he began an

investisation into the reli.tion of insect numbers to weather con-

aitio*] tt 
" 

et"at dilficulty has hitherto been to find some numerical
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