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SCIENTIFIC PAPERS
(Published 1936, aDd itr the Press)

PLANT GROWT}I, PLANT PRODUCTS, AND ACTION OF MANURES.
(Departme[ts of BacterioloBy, Botany, Chemisky, FerBeBtatiotr, Ph]'sics,

Plaot Pathology, Sectiotrs of BiocbeEGtry aad Field Expe.imetrtr,
and the Ilrperial Colege StaIf.)

(a) PLANT GRowrE

r. E. J. RussELL. " Thc Story oJ Rorharnskd." A$icultural Pro$e$,
1037, Vol. XIV, pp. l-13.

rr. E.J.RussELL. " Thc Cullwe of thc Sqya B.atin Englatd." Jontnel
ol the Mirdstry oI Agriculture, 1936, Vol. XLIII, pp. 24-30.

rrr. E. J. RrJssEr-L. " Les trdrota, ilc ld Stolian ErPerinv daL de Rotharr.-
srrd." Lecture Eiven May 1936 at l'Iastitut Superieure de I'Agrono-
6ie, Lisbon.

rv. E. J. RussELL. " Fnlftig Jahrc Da&crf.Avcrsllch. in iLr Vcrstchs-
stalion Wobarn, ein, A cilung ib, Verfilrhsslal;on in Rorhamskd."
Latrdwirtschaftliche Jahrbiicher, 1937, Vol. LXXXIV, pp. l6f-312.

v. D. J. W^rsoN. " Th. EJJec, ol Apblying a NitrogcrLous Ferltlisct to
Whcat ol DiII.".nt Stagcs of Grou,th." Joutual oI Agiicultural
Scierce, 1936, Vol. XXVI, pp. 391-414.

The effect ol applying a nitrogenous fertiliser to veheat at seven differetrt
times atrd thre€ rates, was studied in pot cultuie. The later the time oI appuca-
tion the smaller was the increase io tbe yield of total dry mattet and oI stra$,.
T-he iocrease ilr the yield oI graiD, on the other hand, was cotrstant {or the
Iirst si: ti6es of application, the le-st of *,hich was roade on illay 25, but a later
applicatiotr Eade after erar emergence produced no increase.

Anelysis of tbe Brah yield showEd that early applicatiotr produced its
effect by itrcreasiag ahe auEber of ears per plaot. Later applicatioEs causd a
smaller iocrease iD ear oumber, but also increased the Dumber of graias per ear
aod 1000-com weight. There was no evidence of a critical time for titler
formatioo such as has been postulated by DoBghty atrd Engledow.

The increase ia total nitrogea uptake $?s eqoal fo! all times of application,
but the ratio of kogea in graiD to Ditrogea itr straw aad chafl was greater, the
liater the tiore of application.

vr. F. J. RrcB-AxDs and W, G. TENPLEMAI. " Phrsologicol Sludies tn
Ptdnl Nuh;tion. tr. Nittotcn M.tabolism in R.ldiol lo Ntlicd
DrJiienq dnd Ag. in lrat)es of Berley." Antrals of BotaDy, 1936,
Vol. L, pp. 367-402.

Barley was grown in sand culture under lou! outrietrt tr€atmetrts, i.e.
complete trutrients and deficiency of dtrogeq of phosphorus, and of potassium.
Otr eight selected dates the successive hdividual leaves were separately
grouped, dried immediately, and subsequeDtiy aaalysed for certa.iD nitroSen
,ractioN.

Dilfereaces in compositio[ of tbe successive leaves at the time of their
emergenc€ lJrere loutrd. to8ether with differeoces ia the chaDges occurring as
the leaves aged. Ia geoeral, total EitrogeD aDd most of the estimated fractiotrs
rose to a aaximum about the period of Leaves 2-4, and thereafter declined to a
aioiDuE at Iral 8 or I, the last leaves agaio showiEg a rise. Nitrogen cotrteat
fell cotrti.Duously with leal age in tle earlier leaves, but ia later ores to6e
{or somc tiEe after expatrsion. The relatiol between dtrogea supply aad
agqing of the leal is discussed.
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Dillereaces in nitrogetr levet induced by deficieocy of that elemetrt are very
Eark€d. but there is little iDdicatiod of departure from the usual protein cycle,
atrd tie observed fi"actions bear much the same relations to one aEotber as io
high-dtrogeE plants.

Udder phospborus deficietrcy large dillereDces are found. Protein is reduced
evea in early slages oI the leaf history, atrd rapidly decliaes *'ith the age of tL€
leaf. The rnost ,larked chaBcteristic of phosphorus deliciency is a gleatly
itrcrcased amide concentiation. Clearly thete is a check in protein s,'othesis
beyoDd the state of the production of a^sparagine.

The maitr dllects of potassiurn deficietrcv on the various fractioN are
(l) a very rapid disappeaiance of protein witf, advaEcing leaf age althouSb at
the time oI eaergen& these leates have a rorEal protein cotrtent: (2) a
oarked itrcrease itr amiuo and amide-aitrogeo, atrd(3) accumulatiotr of tritrete
in l"ater leaves. The very differeat tfpes of platrts obtaiDable utrder varied
conditiotrs of potassinm deficietrcy are stressed. The hypothesis that potassium
plays ao esseatial part ia proteitr syDthesis is examitred, arrd atr altemativ€
tie; that appears to be more io accord with the known Iacts is presented.

vrr. W. E. BRENCHLBY. " Tha Ess.nlial Nalutu of C.na;n Mirro" El.rncnts
fot PtanJ N fl'o^.' Botaoical Review, I938,Vol.lI,pp. 173-190.

trluch of tbe exteDsive lite.atu.e on the i6le of miDor elenents de3ls with
toxic aad IuEgicidal aspects. The presetrt review discusses recetrt work oo the
effect of somC sixteen elemeDts oa plant growth. SEall amounls of borotr atrd
@aDgatrese are essetrtial to the gro;4h aof health o{ maDy, rf trot all, species oI
platrts. Copper aDd zrnc are necessary in many cases, though it is uncertaitr at
presetrt whetber this qeed is udversal. For other mitror elements, only isolated
aases of improvement have as yet been established. The possibility ttrat
spccific. eleoeits arc trecessar.}r ior specihc pl,aDts may have scietrUlic aDd
econohrc consequences.

vrrr. E. A. RowE. ",4 Stldt of Hean-lot ol youry Sqal Bcc, PlLnts
Groar. in Crltur. Soluri(rns." ADnals oI Botany, 1936, Vol. L, PP'
735-744.

Tte fact that boroo is ao esseotial element Ior the healthy growth of sutar
beet is coEfirrned. Some of the plants were Srowo with or without borou
throu8hout the experimeDt, and others received it tor a lioited period otrly.
eitber at the outset or at a later stage of develop6etrt,

ID the absence of boron tbe first tissues to degeoerate are the apical
meristeE of the shoot, together \r'ith the youtrgest leaves and the aelJly
developed cambia of the beet. Cells of the vascular ritr8s in process oI differ-
entiating, and spo.adic groups of parench,'ma ceUs adjacetrt to co[ducting
elemetrts are also seositive to the deficieDcy. Hrcertrophy of the catobial
cells, and also of the adiacellt parenchyma cells, togethe|with complete
disi[tesTatioo of the pbloem, characterizes the later stages oI heart-rot disease.
It is suggested that pluggint oI tbe sieve-tub€s is the Iirst itrdicatiotr that tbe
tissue is suffering from borotr-deficiency.

Recovery in borotr starved platrts, as a result of the addition of borotr,
itrvolves tbe activatioD of axillary buds at the top of the beet, each of which
develops it! owo Edepetrdent system of setondary vascular rings. The
secoldarJr vescular zotres ilr the beet are downward cotrtinuations oI the vas-
cular supply of the leaves aod the influence ol aDv factor adversely affecting
tne teavii li very qurckly reflected in the correspSnding vascular rings of the
beet. Strce the root.tip does not degenerate, but merely ceases to grow in the
absetrco oJ boroo lroE-tbe nutrrent solution, either the requirements ot this
meristeo, or tbe coDditions obtaining itr it must be different lrom those of the
shoot-apex.

rx. W. E. BRENCELEY. " Th. R.s;stance oI Phnts to Po$@s snd Alhali.s."
3rd. CotrgrBs Iatematiooal de Pathologie comparde er Athenes, 1936,
Pp.3-23.

WheD plants are attacked bv poisoDs. either throlrgh the roots or by
vapours or spra,'s, tbe coosequence is either death, or a check to tbe Dormal
processes of gro\rth. Dillerent plant species aDd even comparable itrdividuals
oI oire species vary itr their response to the same poison
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NutrieDt salts are toxic iI supplied too lavishly, mixtures usually being less
toric tiatr the iDdividual sait!. OOer iaorgi:anic substances,'." 

"o!p.t,arseDic, lead, zinc, maDgaaes€, etc., ale poisooous i[ much smaller quaatiiies,
OrSeoic compounds, as hydtocyanic acid, aod var.ious ga-ses and $rays are
also toxic, atrd the degree of resistaDce of pletrts to ttrair actioD is- oi geat
cconoDrc [trportatrce.

The deeree of rcsistaDce varies with ttre Ilature as well as the quantrty
o, poisoa, tnd ryith itrdividuals withitr a species. The stage oI developnient oI I
plant, iLs relative weakness or streDgth-, eDviroadentil coDditioni of light,
temp€ratuie, moisture aEd food supply aI aflect resista[ce. But the marked
differences in resista[ce betweea iririain species cau often be exploited by
gs-Eg poiloas that suppress harmful plait Srowths without aipreciabl!.
iaiuriDg the mai[ crop. Such loowledge has already saved agriaulturists
much Eotrey, atrd research otr the diffele-otial use of tdxic substa;ces. and on
Eitigating damaae due to poisors in the soil witl opeD turther possibilities.

x. W. E. BR:ENCIILEy AND K. WARrNGTor.. " Thz lyeed Srcd pop ldriort
of Arable Soil. III. The Re-eslabtishrrrzht oJ Wecd Slecies after
Redu.Jior t"y Fa.llotuittg." Joumal of Ecotogi,, tgg6, Vol. XX1V,
pp. 47S50t.

_ qefay- in cultivatioo alter harvest allows soEe weed species, already
developed, to continue seed productioD, aDd others have tioi to eermina6
ar)d reach tbe se€diDg stage. The nuEbers of extra seeds thus Drod-uced mav
lre Breater tl rn those destroyed by fallov.ing, so that the reducin'g effect of th;
operatioD is eDtirely nullified.

The first wheat crop after oDe year's fallouriog is oftea heavy, and com-
petition with the weeds is itcreased. Some specieifail to reassert'themselvqs,
but otheE are able to *.ithstaad the comietition atrd can replenish their
stores of seed in_ the soil by the tiDe the tirsi wheat crop is harv;sted. A few
species vary in their rcsponse, eitherremainiog at a low l;vel or re-estabtishiag
themselves 

-qu 
ickly aftir lallowing. aod in iome ca-ses, Dotably Alopccutd

agrcstis aDd Slellaria ,n2dia, tley may be much more plentifil aftei three
years uDder crop thaD they were before fallowing begari. The yaryiDg rate
of re{stablislment produces a definjte change in tEe ba_=lance of the wecd flora.
't1rcngb Pa)Nrer rho.as w1s ofily reduced io about hall its orisinal number
!y lallowing it ha-s failed to incr;ase appreciably, atrd is Do tongei a domioant
Ieature.

- After proloDged fallowing, (four years) re-establishEent of species follows
the same lines as after a shorter period, but the DuEber of biried s€eds is
reduced Eore drastically and tbeir retum to the orisinal truEbers is delaved.
The Friod of tratural dorrnancy oI most species on"Broadbalk raaged 6or
four to niDe years, but for a few sEr€cies mav exceed teD vears.

Barlsia odontitcs showed very itronelv riarked Deriod'icitv of serminatron
as every seedling appeared betwien Febiuiry and Jrine, the mljoriiy appearing
early iD the year.

Relatively {ew abDormal seedlings have beea observed itr over B00.O0O
wbicb Serminated. A few albioosoccurred LA Alob.cutus dsrestis atld paoauzt
,hocas, end also a oumber of tricotvledooous s6edtoss &loncinc to ieven
speci8, cbiefly Pap4uc, sl,p., Atcki;tta an ensis aad, iinonica'hcdZnzJolia.

xt. F. M. L. SIIEFFTELD. " Tfu Edrly DeLelofrwnt oJ thc Cot ol Fibre.',
The Empire Crttotr crowiag Review, tOA6, Vol. XIII, pp. 227-288.

A detailed cJrtological examinatioa. with illustratjoDs. is eiven of the
developmeDt of the fibre from primordial cells in the epiderEis t;m the date
of the opening of the flower. Emphasis is laid on the variabiliry 1106 cell to
cell i[ a sirgle seed, and from seed to seed withi_o a siogle bo[ -

(6) PL^NT pRoDucrs.

xtl. A. G. NoRuaN. " Th. Co,nfosition ol Forase Crobs. I. Ry.Gaars,(Wcskr Wolthr." Biochetuical Jo'rmd, lg3b, Vol. 'III, pp.
t354-r362.

The coopositiotr of IortEightly cuts of rye Frass was studied. Darticular
attetrtion beiDg given to the structural constiaue;ts. Tbe conteDts of ceuutose
aEd ligliE i-ncreased rapidly as maturity aDDroached alrd the Derc€trtase oI
,. ylaE in tlre ceu u lose alio intreased w ith ige. ' The pot yu ronide him icell u imes,
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as iudg€d by-turrualdehyde yield, did trot erhibit a.try regul,ar iocree_se aad
wcre slighfly lower itr the oature graag thao the young 'gra*i. A water-solublc
fructosan or laevaa, was found-ir coasiderabie a;;unts in the vouncer
saEples, reachitrg a peak of over 37 Der ceot. As maturitv "".. t r.i"a if.
Iroctosau cootent I;U raDidlv. The'fructosatr on isolati6n wxs unusuallv
asily hydrolysed. Loises- iD hay Daking were of the order oI lO per ceat:,
Eosuy accounted for by loss of'this wa6r-soluble coDstjtuent.

xrrr. A. G. NoR!,rAN. " Th. Corlposition of somc Vrgat&le Fiblts, @;th
paflicuta, r.f.renc€ to Jflr." Biochemicat Joumai, 1936, Vot. XXX,
pp. 83t-838-

Vetetable libres of maDy tlrpes ,all into two well-detined groups, accorditrq
as the cellulose of the fibre is low or high itr xylalr- The lirst group, low ii
xylan, includes the high Fade libres suih as liax, ramie aod itatin hemp.
The secoDd group, high in xylan, consists of fibres of the coarser type, such ig
iute, maoilla hemp aEd sjsal, aI of which contaio atso apprecia5li amounts
oI lignio aDd etrcrusting hemicelloloses. No diect reiationship betweeD
qoality aDd xylaD coDtent was found in a wide raage of jute sa;pres. The
resistance or susceptibiuty of isol"ated cellulose to suab tre;atmeDts is boilins
with dilute alkalis catrtrot be deduced from the xy,atr content, owiag to th;
preseace ol varying aoounts of easily extactable hexosan.

xrv. A. G. NoRM^N. " Ti, Associdiol of Xylan uirh Ccllulos. in cenaii
St,l. ctLlal Cevuloses." Biochemici.l journal, 1936, Vol. XXX,
pp. 2051-2012.

The cellulose oI most platrLs atrd woods diflers from that oI cotton in
coataitring associated polysaccharides, knorFtr as cellulosaDs, \rhich arc
teaaciously_ relained as aD integral part of the cetlulose agqregate. Heat,
drying produces some chanSe iD the properties of both comp;-ne;ts of such a
ceuulose, which is maDifesi iu ao iicriased availabitity t'o extra.ctiDg and
hydrolysint agents. The elfect of heat keatment may dobserved repeitealy
on the same s,ample and must involve breakage o, t.be cellulose chains, thousL
tlrc rytratr Jraction is allected to a much Sreate! extent. preparations oI the
rater.soluble material produced as a result of b€t-heatmeilt are mixtures
which can te partially separated to give a portion of higher xylatr cootent.
Some oxidatroo undoubteilly occurs, iud ur5nic grouping! are fresent.

Jhe 1],t1n may be renioved from celluloses- by'triatmeni with either
acid or a.lkali, but a concurrent loss of hexosan m;terial takes place in all
cases. Itr acid hydrolysis there is tro apparetrt break i[ tho cotrti;uity of the
reaction. The reiucro! value of dilute acid extracts itrdicatB that the Aaterial
remov4 is not completely hydrolysed to reduciDg sugars. Continued boiling
IrltD alkalr remo!.es bexosao at a greater rate ttEo xylan, atrd iD effecting tbe
same total loss a bigber coDcentraaion of alkali iD a sf,ort period extracts -more

rylaB thaa a lower concentratioE for a longer period. Plaot celluloses show
coosiderable di{feretrces of behaviour towarda hydrol}tic and extracting
ageDts and reveal distiact iDdiyidualities.

By solution and rcprecipitation of a cereal cellulose, the organised mole-
cular structure may be destroyed, ar|d the xylao, which was inititly extracted
ouly to a small extent by Eater and dilute alkati, becomes almost aompletely
soluble. No equivalent chaEge occurs io the properties of the hexosan material.

These observatioas support the view tiat-the cetlulosao fractioD of the
cellulosic aggrcgate of plant materials and woods is orieEted aod participates
in the micellae. being retaioed bv se€oDdary valeocy forces identicftl *ith ahose
which obtain betwe; parallel cAllulose ch;ins in pirre cotton celtulose.

xv. A. No\totN6wNA, "Thc Disltib lion of MaLnat in somc Gymno-
s?erns." Biochecdcal Journat, 1936, Vol. X}(X, pp.2l77-2t$4-

Cooditioas suitable for the determinatioq of maanan id woods atrd x/ood
pulps are discus.sed- The precipitation o, oa[trose a-s the pheDylhydrazone
is oot quantitative iD low concenhations, but over a limiting v;lue almost
completo recovery Day be obtaiDed.

The maior part of the mannan iD softwoods is associated with the celulose.
Coasiderable va.riatioo in the proportioa oI manDan to xylatr is louDd. Mannan
@ay b6 removed ftom the cellulose by diluto acid hydrollBis along with the
xylan. At the same time there is some loss of hexosatr. Tbe aatrEan and xvlan
are affected to diJfereot ext€nts on treatmetrt o[ the cellulos€ with atkali'

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-68 pp 6

r38

xvl M. F. NoRM^N. " Tk Ondation ol Anno'Atids by Hypoct4ot;k
I. Glycine." Biochemical JourDal, 1936. Vol XXX, PP. {8+406

Glvcine is raDidlv oxidis€d bv bvDochlorite. At least tive times as much
chlori;e as glycie iust be pres,int irir completioo o[ the reaction, in which
circumstanc"e'l mg. gtycine Jses 4.26 m8. cblorine, equivalent to 0 atoms ol
chlorioe per mol. 5f [lycine. Tte rate of oxidatioa is 

-most 
raPid between the

l-imits of:cid and al"kili coscentratioDs oI O.O5 m. mol. per I_0o ml, Outside
these limils the reaction is geatly rctarded. As oxidation 

-Proceeds 
the

mixture becomes more acid, tb; optimum 2H range b€ing 7 9 The ox-idatiotr
of possrble htermediates rtrlas tested, from which it was established that the
pro;bable route of reaction is through the foroatiotr oI HCN, Cpi-and.water,
ihe HCN theD hydrolysiry to formic acid aDd ammonia, both of which are
furtheroxidised t; COr, u,ater and gaseous N. Quantitatire recoverjr of carbon
dioxide was obtaiDed.

xvrl. C. I{. AcsaRvA. " Sr/r.rilre in Relation to Chrolrtic Oridalion oI
Nitrogenotas Subslances." Biochemical Journal, 1938, vol. XXX'
pp. 1026-1032.

The nature of the products obtained by chromic oxidation 6f nitroSenous
substances varies lr.ith ihe structure o{ the iompound. Compounds iD whith the
nitroseD atoms are attached to differetrt carbn atoms, \rith the exception
of hy:droxylaEhe atrd hydrazhe derivatives, yield fu recovery of nitrogeD
in tf,e foni of amDoEia-accompa ed by smail quaotrties of nitrate; th;se
bavins two or three nitrosen aaoms attached to the same carbotr atom lose
a porion oI the total nitr;gen in the form of Dikous oxide. Hydroxylamine
d(iivatives are cotrvertd into nitrous oxide and nitrate, while hydrazine
derivativqs yield rEaioly elemental/ dtrogen; in both cases, the amoulrt oI
aEmoda formed is inappreciable.

AB improved wet co;bustion apparatus has been descriH which include's
the aaalyiis of gaseous ploducts atrd is applicable to the deternfnatioo oI
tritrogetr itr all types oI organic compounds.

xvrrr. R. K. ScaoFrBLD AND G. \\'. Scorr BLATR. " The Reldlionship
betueet Vistosily, Elastic y and Plasttc SbznEth of a Sofi Mat ri^l
as lllust/al?d bi sorru Me;halical Prope,hcs of Flour Dough. IV.
The Scfarale Contribulions of Gluten and Sla/.r." Proceedings of
the Royal Society of l-ondon, A, 1937, \'ol. CLX, pp- 87-94.

Thes€ expriments support the view tiat in a floDr dough the gluten
Iorms aD elastic network which dominates the mechanical behaviour. Wtretr
a cylinder of dough is Iirst stretched some of the links ia the netwoik are
ruptured, sioce it \aill Dot retum to its orlSinal leDgth. Enough refiaio
uabroken, bowever, for a cootinuiry of struciure to be pr€served oDtil the
cylinder has beeD extended to five or six times its origiDal leD8th. The " work-
hardening " of dough is thus accounted {o!. The €lastic tretwork is not
completely built up until some time a{ter tbe dough is mixed. Its streDgth
rs featly reduced by drastic rehising oI the dough but is largely lecovered
on further staDdEg. The addition o{ hydrochloric acid in slight excess of the
acid binding capairty destrovs the streDgtb of the Det\Eork. This shows tbat
the electrostatic attractioD between oppositely cbarged groups io treighbouri-o8
molecules is aD important factor in the streDgth of the gluten network.

The upward bend oI the reloading curve up to the poiat *here flow (i.e.
the ruptuie oI {urther links) occurs is probably mainly due to the irregularity
oI a-csambly of the elastic members, but may also indicate that individual
chains are approacbiog the Iimit to shich tbev (an be ex-tended.

The evidLice sugge-sts that tbe starch past; penetratiog the glute! network
has a " yield value " so that there is elastic hysteresis even {,hen the cycle is
carried out slowly enough to avoid elastic after-eflect.

xrx. R. K. SCBoFTELD 
^ND 

G. \\'. Scorr BLAIR. " iber dte grint le-
gendcL tnechanischen Eigensehaft i dzs lllehlleiges." Kolloid-
Zeitscbri{t, 1937, Vol. LX)(IX, pp. l{8-154.

A rdsum6 oI work oB the viscosity and shear modulus of flour doughs is
givea. Study oI such Juadamental properties is essential for atr understanditrS
oI the behaviour ol doughs. eithei as purely physical systems or in their
relation to the bread-making industry.
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'fhe starch pa-ste penetratiDg the gluten net$'ork has a " yield valoe " ir
consequence of which the.e is elastic hysteresis evetr wbea the cycle is
carried out slowly etrou8h to avoid elastic altebetlect- It has beeD found,
moreover, to be tbixotropic, the breakdovE oI the gel which Iorms on standing
beiog exhibited itr atr " elastic lati8ue." The eflect is complicated by a rise
in tbe elastic modulus due, presumably, to the establishment of neq/ litrkages
in the gluten Detwork.

Througb the action o, ttre starch, tbe Eechaoical properties of the dough
are ltrore io0ueoced by age and moisture cootent wheD measured at low thatr
at high stresses. Tle elastic recovery oI dough cylinders extended only 20
per ce[t. in a given tiEe varies both with t]rc age and Doistule cootetrt oI the
dough and qritb the nature oI the flour.

No plastic flow occurs duriat elastic recovery. The piesence ot a " plastic
arter-erfect " would invalidate the metlod used to evaluate the viscosity aDd
.rigidity-modulus-

xx. P. H^LToN AND G. W. Scorr BLATR. " A Srudy of Sof,,. Physical
Plo?enics of Floi,tr Dot ghs in Reldiol to their Blcad-Mahing
Qualities." lonraal oI Physical Chemistry, 1936, Vol. XL, pp.
561-580.

Methods described itr earlier papels for measuri[t the viscosity aod
rigidity modulus oI tlour dougbs have been exteDded atrd developed.

Tbe physical propertieg of dough are markedly affected by ercessive
haodli.Dg hence tbe methods used have to be carefully cotrtrolled.

Vigcosity and Eodulus measured uader standard conditrons oI stress aad
strain toth decrcase with in.reesiog water content or witb increasirg age of
the dough.

fu bread-makiDg quality is associated v.ith a relatively bigtt viscosity
aad low modulus ; the rel&xation time, i.e., viscosity-modulus ntio, therefore,
apPeers to be the chief sitrgle criteliotr oI quality.

Yeast in small amouats ha^s little e{Iect otr viscosity or modulus, aad its
importatrce in bread-making appears to be etrtirely due to its gas-producitrt
activities

Prelimiaarl/ work iDdicates that tensile strength is a major facto! iD deter-
mining the extensibility atrd gas-holditrg properties of a dough.

StickiDess is aD indepetrdeDt properry which can lre roughly measured.
Its principal importance lies in its effect otr tbe handling properties of tbe
dough.

The investigations have disctosed relatioDships between the ph,'sical
properties oI flour douShs and their bread-making qualities, and their
development should increase our knowledge of the natule oI flour quality.

xxr. P. H^Lao$ AND G. W. Scor-r BLATR. " The RelotionshiP betueen
Corlditions Col)etnirrg Ruptlrle and Flotr in Flour Dotghs." IoUJnal
oI Physica.l Chemistry, 1936, Vol. XL, pp. 8tl-819,

-Ihe shortness (i.e. ease of tearing) oI flour doughs is closely pa.a[eled by
the rate at which viscosity {alls with inc@asing stress (structural viscosity).
A perfect correlation is not obtained, partly because neither property can be
deterDioed rrith great accuracy. Tbe elfect otr structural viscosity oI certarn
substances (Iats, a6ioo-acids, etc.) knowD to alter the shortness oI dough has
been mea-sured, and the nature of the processes iawolved discussed. The
siSnilicance oI shorttress iD terms of heterogetreity of dough, add its relatiotr
to tensile strength and ductility are tentatively discussed.

xxrr. P. HALro\ AND G. W. Scorr BL^IR. " A Sludy of sor"c Physieal
Pro?e ics of Flolt, Doughs itt Relaaion to their Brcad-Mahing
Qualities. ' Careal Chemistry, 1937, Vol. XIV, pp. 20l-219.

The baking quality of a flour bas been {outrd to depend on the Physical
properties of the dough and a picture is givetr of the mechanism oI dough
behaviour during ,ermetrtation based otr these physical proPerties. Viscosity
and elasticity mofulus ale of chief importaDce, and methods of measuring
these in absolute units have beeo devised. The viscosity and elastrcity
modulus are not constanti but depend oa the magnitude of the stress and
strain to which the douqtr is subjected. They also vary with the water content,
.age. and temperature oI the dough.
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The bakiag quality ot a flour depeDds primalily otr the spriDg ard shorhess
o{ tbe douShs, Tbe sprirg o, dou8h depeDds oD tbe relationship between
eiscosity 4d elasticiry Drodulus, the higber tbe viscosity/elasticity Eodulus
ratio the bett€r tbe spring. ShortDess in dougbs is cooD;ted with'strDcturel
riscocity in the rate at which viscositv faUs uDder hcreasiDg stress.

xxrrr. G. W. Scorr BLArR 
^ND 

P. PorEL. "A Pl.riminary Slyily ol lh.
Physi.al Sign;fien.e of C.rtain Pro4cfl;es Mzasund by tt Chopin
Erlcnsintckr ld ksting Floul Dotaghs." Cereal Chemistry, 1937,
Vol. XIY pp. 257-262.

- A prelimiDary aDalysis of the ph,sical propertics of dough measured by the
Cbopin exteDsjDeter iadicates that water absorptioD capacity and a complex
luDctioD of viscosity aod modulus are the prina'pal Iaciors iDvolved. UDder
the coDditioDs of th_e test, the former is diri'cuy;elated to viscosit\', atrd th€
latter depeDds oD a ccDplex Eixture of " sprin8 " and shortness rhicb has
beeo oDIy partially rcsolied.

Tbe iDcreasiDg us€ of the Cbopin iDstr.urDent as a criterioD of wheat aDd
Oour qual-ity indep€ndent of aDy baLiag test, emphasises the iEllortance oI a
wider u.DderstaDdiDg oI tbe Datirre of tEe ,actors-measured.

xxn'. Huctr Nrcol. " ?re T&o E rAs oJ St/au." Agricultural l{istory,
1936, Vol. x, pp. 3-13.

Most publisbed aDajyses of straw relate to the eutire stem, and thus show
only avera8e values. Tle {irst demoashatioD of dilferences ir chemical
composr'tion of the upper and lower ends of stra\c, al1d in soEle otie! parts of
stelhs was made by JaDes F. lV. JobDstoD Ior cereals ard bamboo aod wa_s
Published iD 18.12; his differeDtial-atralyses ot barley straw reBaiDed udque
for Dcarly a century. Jobnston s pupil, ;oU p. lortoa, performed o6rc
detarled analyses of oat straw (1847). Tbe sork oI pierre. on wheat straw,
pubusbed io 1863 and 1866, is probably the most elaborate series of aaalysei
of a plant species ever perform'ed, Io'the present paper it is suggested ihat
Pierre's wo_rk bears upon the h,?oth;sis of ie6ressive oi-do*r*.ard
_mtgYatioa of plant DukieDts. put lorward receDtly b, Prolessor Deteatru of
Bukarest.
_ The early work on alirlerences of coEposition aloDg the steB appears to
have been rorgottetr in spite oi its p.actic-al !-alue (see-papers xcrr,_icrrr).

(r) AcrroN oF lIf,\uRrs.
xxv. J. CALD$-ELL A:,rD H. L. RrcE^RDsot - " Thc Grcurh oI Clouer in tlc

!fyn!! of Arnnonirn Sulphale." Journal of Agricuttural Scietrcc,
1936, Vol. XXVI, pp.263-267.

Iu pot experimeats with alsike and red clovers, forttrightly dres.sings of
ammonium sulphate applied in solution at rates up to I gri. pir pot did-aot
injure the plaDts. Tbe total amount of ammooiuh sutoiate ao6tiea to tte
alsite was relatively eDorDous, o, the order of 24 tons pe; acre. S;il and platrt
atral,ses showed that altlouph abuDdaDt aemonia'and nitrate {inclidins
*ater-soluble ae-moEia) were present ia the soil there was lit e ertri nrtrogei
rD the teated plaDts. It was coDcluded tbat tbe adverse effect of ammooi-um
sulphate o,l clovers in gra-$land was due Dot to the toxicity of amrEonium ioa
but to corrpetitiorl $'ith tie extra gro*,th of gra-ss produceil.

xxvr. E. M. CRoWTIIER A}lD R. G. \&'ARREN. .,R rol on Ficltt Ezperi-
,rlehls in Englarril and Pot Cltltt re dnd -Ldborctoly Wolh at
Rothansled." Appendix I to Fourteetrth Interim'Report oI
PermaneIrt Committe€ or Basic Slag, Midstry oI ASriculture, 1916.

A series of pot culture experiments on elevetr slags usiDg repeatedly-cut
pereonial rye grass was cootirued for a secood seaioo. O-olv'tbe b&rrer
dressings of the hore soluble slass had aDoreciable efiects on ihe croDs- h
to_tal dry Eatler aod in total pho"spboric ic'id uptake the rcsults louow'ed the
citiic acid- solubilities of tbe ilagi, about 60 ier ceot. of the added citric
acid--soluble phosphoric acid beint taken up by tbe crops.

Itr a repeated moning experiient oo n'eutial glassfind coatinued fm 6ve
seasoDs about 30-40 per cent. of the phGphoric a.id added iD high-soluble slag
or superphosphate llas r€covered in the hertaqe, but less than t0 Ds ceDt. rr-as
recovered from lo$-sorub]e slag and mineral ibosphate.
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xxvrr. E. M- CRoWTHER (with D. ii. MCARTHUR). , Rcbon on ScottishField Etp.timcnrs iz 1035." Appeudix ll, Foufoeenth Interim

Report of Permanent Committee bir Basic Stag, Mioistry ot Agri-
culture, t036.

A series o{ seven 4&plot field experimeots was car.ried out to comDare
single and double drcssiEgs oI four liinds of basic slag and also of grouud
lfuDestone. lae relative effects of high- aod low-soluble slasg ,ollowj their
citric acid solubilities, but of two Dew mediuE.soluble shg; one was better
aEd th€ otbel worse than would be iudged from their citri; acid solubilities.
Second year residual effects on oats iver; verv small and were shown onlv bv
the two more soluble slags which had give! the best immediate results. ' '

STATISTICAL IfETHODS AND RESULTS
(Department of Statistics)

(c) DlsrcN oa ExpERrMENas
xxyrrr. tr'. YATES " l"rompl.te Ra-ndomiz?d Blorhs. ' AnDals of EugeDics

1936, Vol. \rII, pp. l2l-140.
The paper describes a geDeral method of arraDgins reDlicated exDerimeDh

in randomized blocks wbeE the oumber of keatmenG tio G compared is sreater
than the number of experimeDtal unils io a block. Tbis oew ti?e of aianse-
ment, ,or which the name of s),rnmetrical in.omplete randoriized blocks'is
ploposed. is such that every two treatments occur tbgether in a block the saac
number o[ times. This restriction enables estimate; of the treatment ellects
aDd of the experimental error to b€ obtained erpeditiously bv the ordioarv
prGedure of tbe analysis of variance. Estimates 

-of 
block diffeiences cao alsb

be obtaiDed it required. The special case iD which the blocks are {ormed oI
pairs of erperimental uEits is capable of specially simple treatment. The
rnethod o{ symmetrical incomplete randomized blocks is tjkely to be of most
use in c.rses in wbich the experimental material naturally dii/ides itself into
groups, such as litters of experimental animals, containing Eumt€rs less tha!
the Dumber o{ treatmeEts tbat it is desired to test, esperittly if the ditferetrces
bet€eeD thes€ tratulal groups are of interest.

The aecossary formula.e are preselted and their application illustBted by
numerical examples, ofle based oo the numbers of local lesioas produced bv i
virus on half leaves of susceptible plants, the other oD the scores of rats ii a
discrimination test. The minimurn trumber of replicatioos required for
dirferent numbers of treatmeots and bloc k si zes is disc ussed, and actudl arranse-
ments are given Ior the cases likely to be of geDeral utility. A short discussioo
of the relative eficiency oI atr arrangemeot of tbis typ€ aDd atr arrangemetrt in
orditrary raldomized blocks is also included.

xxrx. M.M. BARNARD. " Ai Enuftera'ion oftho Confo{rulad Afianpernerns
i" thi 2 x 2 x 2 Fa.loriat Desi9ns." Supplemeot to the lournal
of tle Royal Statistical Society, t936, Vol. III, pp. 195-202.-

The structure of the 2n {actorial system isdescribed, and tbevarious possible
tfpes of confouDding afe enumeratd for desigDs iDvohring up to six'factors.

xxx- F. YATES. " A Ftnh.r Not. on lht AtranE.ficnt of Vai?te Tridls :
Qua.ti-Latin Sgr.a/rs." ADDals oI Eugenics, 19i7, Vot.- VII, pp
3r9-$r.

Thc prirciples oI quaei-{actorial design arc extetrded so as to eflable varietal
lf,ials involving a nurDber of varieties Ehich is a p€rfect square (not 6t o.
some otber numbers, bowever) to be arranged i! the field so that dilfere[ces
betweeD rows atrd betr*.eeD columos ate eliminated frorh tbe varietal comDari-
sons. It is proposed to call this t)?e of arraDgement aD ;uraogeEelt itr q Lasi-
Latin squares, froa the analo8y with ordirary Ittitr square desim.

As a DnEerical exarDple a qua-si-I-atin square desigE lor- twenty-five
v"arieties is superiEposcd oD the unilor@ity trial on oratrges thich was us& io a
prsvious paper to illustrate qua-si-Iactorial designs iD raodoDized blocks. A
Sain in eficiency ove! an afiangemeDt in ordinaq/ raDdomized blocks of gl
Fr ceot- resulted, the correspondiDg gaiD in a quasi-Iactorial desigE itr ratrdo-
Eized blocks (tpo Sroupi.Egs) being 4l per cetrt.

- . 
V,arious othe-? possible applicrtioN of tie qrasi-Latilr sqEare pritrcipl,e aro

briGlly discrrssed.
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xxxr. F. Y^rEs- " Itu Design aad Aralysis oI Fa.torial Ezpciincnts."
IBperiat Bureau of Soil Science. Technical Commudcatiotr No. 35,
1037. Price. 5s.

This Comlounication has beer l,ritten to satisly the grorsing need of
experimenters h aaricdtural and other fields for a comprchensive surveJr of
the principal types o, factorial design. aDd the appropriate statistical atral,'ses.
It can be regarded as a logical contitruation of T€chnical Coomunicatior
No. l0+ of this serie-s, atrd as a useful supplement to Prof. R. A. Fisher's recent
book " The Desitn of Experimetrts."

Factorial desi8Ils q,ith facto$ at two levels oEly are first discussed. since
these arc capable oI specially simple treatment, and enable the structure of
coolourded ariangemeDls to be more e.sily understood thar do designs
containing lactors at thr€e or more levels. The.e lollo*'s ao account of designs
*ith {actors at three levels, with lacto$ toth at two and three levels, aod \r'ith
Iactors at two, four and eiSht levels. Fioally various special tlpes of desi8n,
such as d€signs E'ith split-plots and their derivatives, and designs {or variety
&ials involving a large numtrer of vadeti6, are described. Attention has
throughout been paid to providing numelical illustratiotrs of all new statistical
Processes.

The {olowing designs and processes are descriH for the first time in this
communication :

(l) The adaptatiotr oI coDlounditrS to Latin-square designs, so as toe[able.
lor instance,a 2! experiEent to be arraDged itr the Iorm o{ aD 8 x 8 I-atin square.

(2) Iatitr-square designs $'ith whole !ows. or ross aod columns, subjected
to auxiliary heatments, e.9., sorrD lrith different varieties, or cultivated
differently.

(3) DesiSDs containing live and six factors at tw'o levels only.
(4) Desigtrs involviEg some Iactors at two and some at three levels, in

particular3x2t 2,3x 2x2x 2,3x 3x2atrd 3x 3 x 3 x 2 desi8as itr blocks oI
6 plots.

15) 3 x 3 x 3 x 3 desiSn in btocks ol9 plots, this being an extensiotr of the
popuLar3xSx3desiSD.

(6) New methods of analysitrg experiments $ith factors at two levels onl)',
andthe3xSxSdesigr.

l7\ The Graeco-Latin square, w}]^icl) is sjmilar to the old " semi-I-atin
square " desitn, but overcomes the statistical defects iDheretrt in thG design in
its origiaal form. Graeco- and h,?e.-Graeco-I-3,tin squares provide useful
designs for varietal trials involving lG2O varieties- Thus 7 replicatioos of l{
varieties can be aranged io a ? x 14 rectangle of ptots, and 7 rcplications of 9l
varieties io a 7 x 2l rectatrgle.

xxxrr. W. C. CocHR^N. " A Calalolue oI Unilormity TTiaJ Da!a.'
SupplemeDt to the Joumal of the Royal Statistical Society, 193:.
vol. I\'.

Unilormity trial data have many uses in the study of field experimental
tecbaique. Among the importa[t questions on which they throw light are the
optimnm size and shape o{ plot, the advisability of discarditrg edge rows, the
gain in efrcieBcy due to confouEding, the relatire accuracy oI any newly pro-
posed t ?e oI desigl, the bias in sr.stematic arrangements alrd the applicabilit,\-
of the t- and z-tests to the results oI actual field experimetrts.

This catalogue is ar attempt to make accessible to students the yields oI
trials B'hicb have beeD carried out and to lescue Ircm oblivio! trials vhich have
never been published. The information giveu about each trial is the crop, the
size and shape of the smallest udt harvested, the DuEber oI plots and the
source shence the iadividual yields may be obtained. \Vherc the yields have
not been published, the author has b€en invited to file a copy at Rottraasted ;
some 25 trials have come to light itr this *ay, aad it is hoped that future authors
wiU b€ encouraged to setrd us a copy oI their yields.

.R. A, Fisber and J. Wish.rt. The erdg.ment of licld erFrim.ots and tte stntisrioal
i.duction of tt. reulr'.
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(D) -{NALysrs oF DATA
xxxrrr. \M. G. CoCHRAN. " The tDisrriblrtiov Jor thz Binomial and

Poisson Series, uith Smoll Ez?ectations." A[nals oI Eugenics, 1936,
Vol. VII, pp. 207-217.

Some examples are Blven oI the agreemeat betwe€n the exact aod the
tabular It distribution in samples from the bbomial a4d Poisso[ series with
small expectations. The ordinary X, distribution teEds slightly to under-
estimate the probability of discreFncies h the region used itr tests oI sigDifi-
cances, but appears to give a satisfactorily close a$eement except iE very
extreme cases (e.9. rrith er?ectations less than udty). Conectio[ {or cotr-
tinuity does not improve the agre€ment.

A method is given {or obtahing {or aIIy population approximations to any
glveD order for the mean a.od variaDce oI I, in samples in whicb the mean
o[ tbe sample is fixed, atrd trom this the exact Dormal approxiEaLion to the
Xt distribution Jor the binomial series is obtained. Except lor the PoissoD
series, this is not the same as the normal approximation to the orditrary l,
distribution,

A bdef discussiotr is given of the general problem of testing discrepaacies
between observation and h,?othesis, in which it has been suggested that the
likelihood, as derined by Fisher, is more appropriate than Z: as a test cdterion.

xxxlr. W. G. CocERnN. ' The Eficienci.es o/ the Binomial Selies Tests of
Significance of a Meai and. a Conelation Coefrc.ient." lonrnal olt}Je
Roya] Statistica.l Society, 1337, Vol. C, pp. 69-73.

Itr a prclimitrary survey of a set of data, a rapid test oI significarce oI the
meaa of a set of differences is sometimes uselul. With a s,'mnetrical distribu-
tioD oI errors, such a test may be obtained by igtroriDg the sizes of the difier,
etrces and counting the nBmber oI positive differetrces. A similar test of the
correlation coefficient may be made by counting the Dumber oI pais o{
deviatiom frcm the respective means oJ like sign.

A table is given oI the 5 per cent. significance poiDts. $rith a rormal
distribution oI errors, the eficieDcies of the method lrom the point of vielv of
the estimation oI the meatr or the corelatior coeficient are calculated, and ia
particular the eficie cies of the tests oI significance are sho*.n to l* 2lr t aE
per cent. {or the meatr a-trd 4./rs or 41 per cel1t. for the correLation coe6cient.

xxxv. \v. C. CoCERAN. ' Ptobl?ns Atisirlp n th" A alvtis ol a Series ol
Smilat ExPeim?nts." SuppleDent to the Joumal oi ttre Royit
Statistical Society, 1937, Vol. IV, pp. 102-t18.

The importance of rcpeating the same lield trial at a number of centres or
for a number oI years is now realised in most cooprchensive schemes of agri-
cultura.l research. The statistical analysis of the rcsults of such expeiments
has, hovever, received little attetrtion.

The amlysis oI variarce, used lqith discrction, provides a colrvenient
prelimiDary analysis oI the data wben the ind'vidual experiments may be
regarded as havio8 equal accuracy ; but rbjs ,s rarely tbe case. As a pretimjn-
ary to a more detailed examination o{ such questions as the correlation of the
trcatment rcsponses with weather, soil t,?e or mean yield, the experimenter
wants to know whether the responses have varied from cenke to centle. A
test of sigdfica-nce for this question is given which takes iEto accou[t the
variatiotr ill the precision of the diJferent experfulents.

The estimatior of the mean response is importaat rvhen the response has
not varied from (eDtre to centre. A comparisoD is made of the efficiency of
four types of meaD. Tte weiShted mean, weighing hversely as the estim;ted
variaDce, is recommended if at least 15 degrees oJ Jreedom are available in
the estimates o{ the {.eights. With Jewer degrees oJ freedom, the extra pre-
cision givetr by the rraximum likelihood solutio[ is worth the additional
labour it rovolves. With very few degrees of freedom to estimate the wei8hts,
the Dethod ol \rerghiDg inversely as the estimated variance, bur teitE an
arbitrarily chosetr upper limit to the weights, is useful. The tesls oI siSnifi-
cance o{ these means are discDsed

WleD tbe respooses vary lrom cetrtre to centre, the unt{eighted mean is
geDerally to be recommended. The test ot signiticr.nce ot the man itr this case
is discussed, tbough it is importdDt marDly $here tbe causes of variatiotr in
response cannot be controlled or predicted.
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(e) SaMPLTNG

xxxvr. F. YATES. " Th2 Placa of Quanliralioe Mtasurern nls on Pldnl
Gro nh in Agicl.tltu/al Mzt otology dnd CloP Forccetling." C,n'
ference o, Eopire Meteorologists, 1935, Memorandum No. 36.

An accouDt is given of the reasons that have led to the iDtroduction oI the
" PrecisioD Retords " oo Wheat iD the Crop-Weather Scheme of the Ministry
o( AFriculture and Fisheries. The purpose of tbese measurements, atrd the
direciioos in which tley arc likely to be useful, ate briefly descriH, aDd a
plea is entered for their extensioD to otber clops. A complementary scheme,
;eceDtly introduced, of sampliog commercial {ields in order to test the leasi_
bility oI providiDg objective estimates oi wheat yields throughout the couotry,
is also descriH.

xxxvlr. F- Y^TES- " A??licalions oJ the Sdrrrpling Tcchniq&. to CroP
Estifialilm and. ForccdslinE." Manchestei Statistical Society.
Couected Papers. Sessiotr 1936-7.

This ad&e.ss (read before the llanchester Statistical Society) gives a!
accoutrt oI the methods that are likely to be of use itr the estimatiotr aad fore-
casting of agricultural crops, aDd describ the resulLs already obtaioed with
wheat. fie general principles uDderlyiag a souDd sampling tecbDique ar.
also discussed and illustrated by actual exaxoPles of defective saEPlidt.

THE SOIL
(Departments oI Chemistry aDd Ph].sics)

(a) CuLtrvArtoN AND DRATNAGE

xxxvrtr. B. A. KEEN. " The Scienlific Basis of the Art of Cullil,alion."
Programme and Papers of the Second CoDJerence oo Mechanized
FarraiDg. OxIord, 1937, pp. 27-35.

The cap lary-tube theory oI water movemeDt in soil, which has loog beetr
us€d to erplaio the cootrol oI soil moisture by cultivatioD operations, is shown
to b€ erroneous. The pore-space oI the soil must be regarded as a seri6 of cetls
coEtnudcating with one another throuSh relatively narrow aecks. Thc
bouDdaries o{ these cells and Decks are formed by the soil aggr€Eates or crumb,
which ca[ be Iiketred to small spotrges. Th€ crumbs imbibe E'ater from the
raiD that percolates doEn the porc-space, and I\'ater is held at the points of
contact of the crumbs aDd also partialy fills the pore-spaces. Any surplus
draios away aod eventually reaches e watet-table. wle,l drying conditions
occur at the surlace, evaporation Proceeds by the progressive dowan ard
drying of the top layers oI crumbs rather than by tle upB?rd Dovement
of water from below to the surlace. IE otber words, most soils are naturally
" self-mulching." Similarly, when root hairs absolb water, iDlrard moverneat
to the regrotr of absorption will be very slow alrd over very Imited distaoces.
Tbe u?ter beld by the soil is to be regardd as relatively static; modem
theory shows, ilr fact, that it resists Dovement.

The ef{ects on soil water coateDt alld movement atkibuted to opeiations
such as harrowing aDd rotlint are therelore much less than the old capillary
tleory asserted. The maiD Iutrctiotr oI cultivation is Dot to exercise a delicate
aDd drecise cootrol o{ soil moistur€, but to remove tbe competition of weeds,
to o6taitr a seed-b€d of suitable consistency, aDd to preveEt crusts or " caps "
formiog otr certain classes oI soil.

xxxrx. B. A. KEE\ and G. H. C^S'IE!{. " Sorrc As?cds of Ctttiltdion aid
Orie" Poue, Op.rarions on lh, Fa/m." Joumal and Tiansactioos of
the Society oI Engifters (Iac.), 1936, Vot. )()<\aII, pp. 114-136.

(This paper wa-s awarded the B€ssemer PreDium oI tie Society of Eryireers)
Two coDtxasting a-sp€cts of far6ing are discussed itr tiis paper; (a) tho

valDe oI soit coltivatiotr, alld (D) the cotEparison o{ el€ctricity ard oil luel a"s

sources oI power for farm machilery.
Nurrerous cultivation trials Dade by the Soil PhFics Departmetrt have

led to the uDexpected cotrclusion that cultivation has much less ellect on the
yietds of prcduc; tbatr is geDerally supposed. Tbese coDclusioDs, however, ar€
ia barmoiy *itn tle hb;ratory ltud-ias of soil water moveoetrt made in tho
DepartEetrt which show th4t little or tro coDtrol oI soil Eoisture b efiectod by
caltivetiotr op€ratioas.
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- The coEp-arison ol the electric Eotor and th€ intemal combustiotr eogitre
has beetr Eade to obtaiD a reliable ligure for tbe relafive power consumpEoa
(uEits of elechicity and gauoos o, fueD for the same iob oI i,ork. This fieirre is
rcrded by larEers who have the choice of both forfos o{ power.
, ,For tlreshitrg a G.E.C. Wittol 20 h.p. portable botor;nd an Itrternatiotral

l0-2O h.p. tractor wele comparcd ; eacf, via-s running at appioximately 50 per
ceDt. of ,ull load. The paraEo equivaleDt ot l0-kilowatt hours rias 1.75
8al1otrs ; this fiture was about 7 peraeDt. hither tharl it Deed have beeD as the
tractor \tras not runnilg otr the weakest possible mixture.
. For griDdint, the piwer requirementi naturatty depeDd grea y oD the

deSree of finenass, the feediDg ;ate, the moisture ionteht ot lte s;ain, etc.
Comparable tests over a power ra[ge of 4.6-5.3 h.p., were made witE a G.E.C.
! -h.p. " Drumotor " aDd Bamlord I h.p. diesel engine.The equivaleDt of I0
kilowatt bours was fouDd to be 5.0 Dinta of diesel oi.

$'ittr the above equivaleDts of eiectricity and fuel oil, a comparison ot tbe
total costs of the altemative sources of Dowir can be made Ior an'v sivetr set of
conditioDs for electiicity rates, cost of_fuel, depr€.ciation of poriei units aad
machinery, etc.

xL. B. A. l<E.tr:. " Land Drainag. : tk Afta of B?nefit." lonrnal ot
the Ministry oI Agricutture, 1936, Vol. XLIIi, pp. 521-620i.

The l-and Drainage Act of 1930 briDgs withitr the iatiDs area of Interual
Drai[age Boards those laDds which 'de-rive benefit or esc;pe danger,, as a
result of draiDaSe operatioos. The workjng rule lor agriculiural a;eas is to
iDclude all laDd up to the coEtour line drawn 8 ft. bjgbei thao the level of the
highest recorded flood, but pmyisioE is made Ior Deetrtrq specia.l cases, either b\'
exclusio[ or dillerential rating. The adoption of the 8 E. iine has increesed th;
rateable area, and the obiectioo of tbe oacupiers is uoderstaEdable. esDeciallv
whetr the existiDg draioage works are adequite aod Do fiesh coDstructioDs a;
conteoplated. Their rcspoDse to the explanation that the La,qd is heDce-
Iorward to bear iLs fair share of beoefits hitberto received free, is the very
natural oDe of detryiag tbat it beoefits itr aav wav : irr otber words thev susseit
that a lower contour ihatr 8 It., or eveu flo6d bi,el itseU, should be tai<en]'

This article explains tie gederal pritrciples ullderlyitrg the EovenreDt of
water ill the soil atrd shows that the cotrtour tine 8 ft. above the hishest
recorded flood is a very reasonable level up to which taDd cetr be cousiderfo to
derive betrefit or avoid danger as a result oI drainage oFratioas.

(r) SotL SrRucruRB
xLr. E. M. CRo!*.TaBR. " Ssbsoit Strttrti.rc aul C/o? Nt4ir;or..', Trens-

actioos of the Third Iotematiotral Congress oI Soil Scietrce, 1936,
vol. III, pp. 126-120.

It is suggested that work oD crop Dutrition and soil morDholoa.y could be
linked up by the hypothesis that some of the more deeply rooted lai'm crops it
humid teEFlate climates utilise water, litrates atrd possibly other soiuble
autrieDts stored tkough the wiater in tbe lower horizoG oI loims ald heavier
soils, provided that these are wetl draiued atrd have a \rell-ex!,ressed soil
structure.

Evideoce iD support oI this hypotbesis b adv-atrced froE systematic
atralyses of soils in rotatio[ experiments, the statistical analysis oi seasonal
raiDtal effects olr coDtrilsted soils, aDd the coEposition of draioage satets.
A simple apparatus for measuring suctioD pr,essures at various aeptbs ilr
cropped aDd u[cropped soils was Esed to estinrate the rate of growth oI sugar
teet loots dowr to about I aetrc.

(c) CnEMrc^L ANALysrs
xLIt. C. N. ACHARYA. ' Dchfiinalion of Carbon and Nilroscn h, tru

Adion oI Chror ic Acid. $ndcr Rtdyed Ptes*re." Blocheiical
JouEal, 1030, Vol. XXX, pp. 241-247,

A procedure is described lor the estimatioa oI carboo aad aitroaea i[ soils,
pl,ant Eaterials aDd organic compoutrds by the action of a mixture-of chroEic
aad sulphuric acids uDder Educed pressure.

The results for oitlogetr in soils aad platrt Eaterials are too low becatrse one
portioD is oxidised to Ditrate atrd atrother is lost in gaseous form. If the aliquot
taketr cotrtaitrs atout 6 mg. or less of Ditroteo tbe gaseo.rs portioo is also fixed

r
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as rdtrete atrd correct figures are obtained by tbe estiaa-tion oI the amorooiacal

"ad 
oicat"-oitrog"o pieseat. For amounts hither txao 5 m8' 11 "]-I?ff

"rnrectioa 
of f0 ier &at. otr the alnmoEiacal dtrogetr formed trves rcsurEs

."*arg t" *ithi; 9&lOO per ceEt. oI tle Kietdabl 6gure'*';*#;;d';;;;;i&-i"itl" 
"'ti-"tii'" 

oI s@'Jt ahouDts o( nitxate iD

pr""."l" "i tatg. q"""titi€s of sulphuric aod chromic acids'

MICROBIOLOGY

{DepartEeats oI Bacteriology, FermeEtation and Geoelal Microbiology)

(a) BAcraRrr

xltlr. H. G. TEoRNToN. 'T,aPt.s.nlSta!? oIow lgnotaace Cottczrniag^""' il i.e"k;-ij ttg"i;"o"t P'at's" 'scien'e Progess 10S6'

vol. XXXI, PP. 236-249.

This outline of our loowledPe oI the oodule bacteria and their a_asociatioB

*tri ff. i-#-rii-. i. i"tuoa-ed.i."-pt*"i"" how Sreat aod inl'ortant are the
saDs in this lod;ledse-saps u'hich octur at the critical Point ,.'r almost iv9ry
Errie oI investisatiou.- Th6 nodules on legumes aflord Problems, wiros€.soluDon
would illumi.iate Euch wider lields in biologl': such as tiose ot -oactenar
oenetics. slowth-DromotiEq substaoces, atrd tbe Iormation ot Paurologrcal
i-"".tts. "fne great mystery o, biological nitrogen'fixation rtsell remaros

unsolved.
(b) PRorozoA

xLrv. A. l)IxoN. " Soit Plolozoa ; th'ir Gro rth on unol-s M'dia '-'-' 
r"o.f" "i eppted BtoloSy, 193?, vol' xxlv, pP' {42-456'

The iDvestisatioo was started to tast the pres€ot methods of c-utturiDS.s''tl
...+nzm on oe"otone asar. as two earLer workers bad obtaiD€d trrgher ulrmDels

i" tle use df iolt-exdact agar. Some 65 soils \r'ere used, -ryP the toDacco
#owins reoioas oI tbe U.S.S.R., setrt by the State IEstitute oI r oDacco L utrure_x..r""lar] 

Protozoa of tbese soils, when groYru on soil_extlact agar ano

nFnt ne asar cave. witb tiree exceptions, coasiderably higher trumDers wrlD
irl r".-.i midium. The hisher trumbers o{ RhizoPoda and lruata were

narticulartv noticeable. A complete list of protozoa from thes€ sot!!-ol tue tw9
;.ai" is eire". Ttre same media were also used Ior sanPles o-f woDurn ano

Rothamstied soils, aDd lor the latter soil extract aad ha-y rtrtus'oD as weu'

soil ertra.t aear aod tiquid soil extract as media Save tho lull€st recoro,or

Drotozoa. particularly {oi Rhizopoda ald Cilieta Hay iflIusiotr \ras uselul tot

[1. ae"ei.{rme"t of Ciliata andln imProvement on pePtone agar'

(r) BIoLocIcaL -\crrvtrrEs
I \iEII(LB|oEN. Thc Rzd cttott oJ Nilrale by lndioidval Strai't''- i,t pn -t;iao Ba.kri,' Tr $a.ctiotrs ol the Third IntemahoDal
donere* ol Soit S.i.o." 1036, vol l pp' 180-183'

Eishtv flee-livinq strains oI bactena were tested for their abihty to reduce

-.'ii3i"i'"ai. "iB.-il-npositioo. Five types of reactioo r -ith regard to

ritrate *.ere observed, and an ittempt was made to relate tie kDowD pny$o_

iiiili "t tou* "r 
.ich straia to tl'e type of reaction it geve i 't was 

'oundtfiit tni stiains contorming to each tvp€ had other Propertres ln common'

xl-vt. L METXLEJoH\. Th? Ox*?,t L ilahc ol \laspen'io'ts and Ctdtur'"
'"" ;i;'-;;;;i;';ii uialn;iii Jo'urnat 6r Eiprimentar Biorogv'

ica7, \ol. xlv, pp. 158-170.

The oxvee! uDtake of pure cultures and susPen"ions of a b-acterial specres

iorated du'ri;e tht efruent hvestiqatrons was measurcd at 26'L Lultures 1Il a

itff"-iJiffi ;;";-G;e'";ttJ';"ve.o uptake Per cell at 48 trours after
Gkulation, aadthe grea6st total oxJrsen uptake 79 hours alter rnoculaDotr'

il:;-,,;;"-'"1"ti'"i;;h; ;I #;th Jas reached about s6 hours, arter
rnoculation, after $'hich th; oxyFn uPtake of suc'essive samPles raProry reu

to a verv low value.'" -ri'.,i#*i.""ii.mved 
o{ Eitrogeo, atrd sho\r'iog Do gro*'th' aod} tgIT:

in the sB-;tioDarv pbise, oxygen uptake Droceeds at a coDstant late r'ur rn

il.;;r";;;#i "'"d-.'ilt 
.'.3 *1"i" ..tii'" srowth is takins Place' the rate or
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o-xy8etr uptake rises coDtitruously; alter a prelimhary pedod oI adilstmetrt
this rise is logarithmic. The risi in orygeo uptake ni i crowiDc 

"o'"o.*iooir proportioDately $eater ttraE the rise-itr bacierial auta*rs; it-is diererore
3utge.sted that the respintioD oI a erowi-trg culture caa be divided iDto twoparle-" EahteaaDce " respiratiotr and 'srorth', resDiratiotr: and a
t€chaique is outlirred for estifoating the amount oI orygen riptake due to €achl*c*nt

xtvrr. S. H. JE:lxrNs. " Ih. Bnlo?iial Ot.dafpi of Stcoic Acid, i,
P.lcotating Firrrls." Journat oitbe Society of aheEicet lDdnstry,
t936. vol. Lv, pp. JtbT-JlgT.

Stealic acid io the form o[ soap is a coostitueDt of dom€stic s€*.ase and its
d_ecoEposition by methods which are ordiDarily used lor purifying "sewaee is
tberefore of interest. The decompositioD oI tbl acid ia bioloci'caf"Iifters"was
studied wittr aDd \rittrout the additiotr o[ sewaqe using percolating filters made
of glass aEd fiIled wittr glass medium.

The rirst filter without servage developeJ a thick white film in t5e upper
half a.Dd after operatiEg Ior four'months bccame ctosged with qrowths. the
sro*ths coDsisted of fungal hyphae, ba.(teria aDd ye_sts, aad hilt ot tte titm
was stearic acid. About 80 per cetrt. o{ tbe stearic acid was removed fro[l
tle crude liquid supptied to the lilter. \\'rtb domestic sewage over 90 per ceDt.
of the impurity presetrt itr the crude liquid E-as reftoved bt f tratio;, aDd a.i
there vras coDsiderably less stearic acid 

_preseot 
iD the film i; this 6ltet- thaD io

itr the filter supplied with stearic acid alo;e it is assumed that the Iatty acid was
more completely oxidised in the preseDce of sewage. Thick growtis of film
coDtaini-. ng bacteria, -veasts and algae developed in the upper part of ttre tilt€r
supplied with stearic acid and sewage, and in three -m-ootls' trme almost
clogged the filter.

The exFrerimeDts showed that higb coo(entratioos of stearic acid could be
readily decoDrposed io percolatiDg Iilte$ in tbe absetrce of sewage, aEd that the
acid was oore completely decomposed wheD rt was preseDt together witll
scwage liquols.

THE PI,ANT IN DISEASE : CONTROL OF DISEASE

(Departments of EEtoDtology, IDs€cticides aDd Futrgicides, and pl;nt
Pathology, and BiocbeBistrj' kiotrl

(a) INsEcrs exo Trrtr Coxrnor-

xLvrtl. C. B. WTLLTA}'S. " Colktt"d Rcclrds R?lalinE lo Ins.ct Misrotrort.
Thnd Scnes." Proceedings of the Rot'al EDtoimotogical So;ietv of
Irrdor, A, 1938, Vol. XI, pp. 6-10. 

..
L omatiotr is tivetr relating to eighteen movemetrts of buHerllies atrd one

o_{-qaagoDlfies, oJ which,accounts have been sent in by correspoadenti in
differcnt parts o{ the world.

xrrx. X- J- cRixr. " Th. Colkction and -Atarysts of R.cords of Mis.di,s
I,.srcts." Blitish Isrrs 193l-1935." Etrtomologist, 1936, Vot
LXIX, pp. 125-l3L

Atr anaJFiB oI records colect€d Erough thr Itrs.ct Jmhiqratiod
Committee of ttre South Eastem UdoD o, ScreotiJic Societies, shoris con.
siderable evidence lor a aortherly fl.ight of Red Admiral Butter{ty ( yzrrssa
atalanlal iD Great Britaitr in May, Juue ard the begiuiDg of luly, aDd a
southerly retum flight ia September aDd October.

L. P. S. MTLNE. " A D?ttc. lo? th? RdPid Countinq oJ Larye N unbcrs i)'i
Small Insccts." BulletiD ot EDtomological Res€arcb, 1996,.. Voi-
XxvII, pp.269-271.

The device is a large robtint trouSh which can be pais€d uador the field of
a low power binocELa.t microscope. When the insecta aie cotttted th€r-\are
dtBoD-.back ht the storage bor by suctioa cnrteBt of eir. - 

.
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Lr. C. B. WrLLrAvs. " Th? I"Jtu"rrc? oJ Moonlight o th. Atlivily oI Cdtair
No.tumal Insc.ts, ?arti; tblty;l lk Fdiily Noctllida2' as indicalzd

b,y a LiEh, Ttdr.'; ' Philosophic;l TransactioDs of the Royal Society
oi London. B, 1036, Vol. CCXX\-I, pp 367-380.

Catches oI insects in a lieht traD are definitelv influeDced by mooDlisht'
The catches arc lower at IuD ;oon aild hisber at oo moon. The curve of luoar
ioflueDce is as,'mmetricat atrd these as)'mEetries cao b€ exPla.ined by tbe
coEbined etfecI of intensity aDd duration of mootrliSht and by as]'rnEetries io
the rate of chaDge of tbe diration of mooDliSht during the hours oI dark[less-

The ettect is"greater io some SrouPs o[ ri'sects tba; in others. It is particu-
tarly high in the"Iamily Noctuid:a€ a;d is trot {ound in dark and dawtr flying
groups." The effect is greater in the autumn thaD at mid-summer, correspoadiat to
ttre higher altituae of the fuu mooD in the sky.

Lrr. R. D. PTNCHIN and J. ANDERSoN. " On the Noclwrrat Adjli,t o[
'tip\tlir.ae DiPt?ra ai Measuted bt d Light I/dP." Proceeditrgs.of
Lh; Royal EatomoloSical Societi of l-bndon, A, 1936, Vol XI,
pp, 69-78.

The times of appeaiaace of eleven species of craoe flies in a ligbt-traP itr
1933 atrd 1934 ari iisc"ssed, also tleir-time of flight duriDg the Eitht, Pro-
oortion of s€x€s and the influence of cloud, mooolight and temperature oo
iheir changes oI abundaDce Irom ,ri8ht to oight.

Lrfr. W. R. S. LADELL. " A N?u A llarah.s lor S.pa,aring lttsct'ls dnd
ofi?, AnhroPods ftont rtu Soir.r' An-oels oI APPlied Biology, 1938'
Vol. )(XIII, pp. 862-879.

The soil is stirred uP with a stmDg solution of magnesium .sulPbate
ISD- Gr. l.lll which is delnser than aDv oJ the soil animals. Thes€ rise to the
ioir of tne sohrtion in a Irotb Droduced-bv a stream oI line air bubble's pa-ssitrB

ft6m tne bottom upwards tfrough the liquid. The froth is passed otr to a
filter DaDer itr a Bu;bner funoel lihere the ;oil anioals are retarDed.

Bi t[e use oI this aDDaratus a larse Dumber of samples can be examDed
itr a Jhort time. very h'i[h tigures haie beeD obtaitred f6r the soil PopulatioD
much in excess of those recolded by othel workers-

Ille maximum catch was obtained on 8r'ass_land indicating a PoPulation
o{ 487 mfion soil aDimals per acrc, including 475 milliotr insects.

Lrv. I{. F. BARNBS. " Notcs of Cccidorridae.-t1." AEoals atrd Magaziae
oI Natural History, 1936, Vol. XVII, pP. 272-2?9.

Descriptions and not€s otr 8a-U midges oI economic imPortatrce received
for ideDtiiicatioo lrom U8atrda-, Sierra teone, IDdia, New Zealatrd, KcE)'a
ColoDv atrd Esrpt. Foui sp?}c.ie, Dasyneuru lini, Hy,erdiplosis tilicina,
SrcOh;diblosis ;;thoJagi and l2stlem;a ugdula. ate descnlred for the first
time.

Lv. H. F. BARNES. " Alnond and Pedch Buds Atlathedby aGall M;dBc in
Greecc." lonfa l o{ the South-Eastern Agricultural CoUege, Wye,
K€ot, 1936, No. 38, pp.75-77.

Notes aAd descriPtiotr ot Odin"d;Plosis antrgdqli (Alzgnos.)' I -id89
rvbicb is responsible lor the " blastomad€ " or " SoE Dose " disease of almoDd

Lvr. H. F. BARNESaodS. P. MBRCER. " Danag. to Pdrti^lrs oI Alopecurus
prateasis L. 6/ ApaEea seca.lis 2." AoDals of Applied Biology'
1938, Vol. XXIII, PP. 653-657.

A trew type oI damage to the panicles of meadow loxtail 8ra-s.s by lpatt a
srzalds is riiorted lrom Hertloidshire aad Northem lrelatrd. This cater-
pillar usually damages the ceEtlal shoots oI Srasses.

Lvrt. T. T. ANDERSoN. " Ga Midq.s (Cccidornydiagl uho<. Lattac
'auach F*trgi." Joumal of the South_E3-stem Agricultural Colege'
wt e, KeEt, 1936, No. 38, PP. 95-107.

Atr atrnotated list ot 8aU Bidges tliroughout the world who6e larvae have
beea .ecord€d &s l€eding oa lungi, iusts aod milde\rs.
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Lvrrr. A- C. Ev^Ns. ",, Notc on th. Hibcnlation o/ Micraspis sedecim-
purctata a. (Var. l2-Pnnctata L.), lcol. Cocc.\, d Rotharr*ted
Erielincn al Stalio,n." Pl(x.eed,Jogs of the Royal Entomotoqical
Society of LoDdon, A, 1936, Vol. Xl, pp. l16-110.

The activity oI a group of lady-birds during EberDation oo an exld
Ircst at Rothamsted in the {,ioter oI 1935-36 is sho*n to depead olr clitrmtic
factors, chiefly temperuture. Diq)ersal occt[.red durfug a hot day in May.

Lrx. A. lI. LYs^crlr. " A liore ot ,he Adult Frral, o/ Anguitlulina aptiDi
(Shafga), a Nelnalode Poras isinq AptiDothrips Ins cnutin."
Parasitology, 1936, Vol. XXYIll, pp.290-292.

Not€s are givetr oD certaiD structures fu which the female eel-worms as
examiDed by the urite! appear to differ Iroo the oritinal descriptioD b-y
Sharga.

Lx. A. M. Lysacllr. " A Nore orL an Unidz"rilied Fungus in u Bodt
Ca ry of Tao Thsanoptelous /rse.rs.' ?arasitology, l$36. Voi.
xxvul, pp. 293-294.

The presence is recorded of spores oI an unidetrtilied fungus in the body
cavity ot Limothlips cerealium a[d Aptinothlips 7r./6 at Rothamsted. No
trac€ oI myceliuE was louod, nor could the spores b€ cultivated on aDy
medium. Tbirq.-Iive A. rufus irere louDd infested out of about l7,0tli)
eranrined and ole L. c.redlium out ot about l0O examined.

Lxr. A. G. NoRriAN. ' Thc Dcstrudiort of Oah by rhe D.dlh-ualch B.etU -

Biochemica.l JourDal, 1936, \'ol. XXX, pp. l135-1t37.
C€rtain of the oak timbers of Rothamsted Ilouse which had been extetr-

sively damaged by sood borbg iEsects were aDalysed and coEpared Eith
souDd timber aDd the boritrgs or frass to *.hich Duih oI the wood had been
r€duced. The carbohydrates of the cell-wall had been utilised to a coDsiderable
exteot, the cellulose loss :r.couoting Ior about 80 p€! ceut. oI the total lost
which ftust have beetr in the regioD of oDe-third of the weight. Lienia is
apparently resistent and bad coDsequendy accumulated.

Lxtr. J. T. MARTTN aod F. TAaTERSFTELD- " Tfu Problzrt oI th. Eoduatioa
oJ Rdcnon Containing Pran s. If. Derris eliptica, Derrismaraccqcic
and, ,he Sffiatrd-Ttp, .Roors." Aanals of lpplied BioloSy, 19J6,
vol. XXIII, pp. 88G.898. \

- The determination of purilied roteootre, ether extract, debydro compornds,
- ether-soluble resin after potash treatmeDt, and oI the rotetrotr; plus " deguelin

coaceotrates " are earch shown to be itradequate as a meaDs of ass€ssing the
relative fus€cticidal activities of the " Sumat6-tpe,' D. , dacenis: aad
D. .lliPrica rcot6.

Thc toxicarol present in the " Sumaka-type " d"rrrs appears to play a
smalt but definite part in the iasecticidal activity oI the root.- 

-

The resin recoveled Irom the Daterial precipitated by potash froo an
etb,er extract of the " Sumatra-t,.pe " root is oiticaly aiti;e, aqd appears
to be ricb in the precursor oI iuactive toxicarot. 

_

Rotenotre, if present, will separate readily Itom a carbon tetracbloride
solutioo oI " Sumatra-qrpe " resin from *,hich the toxicarol has been rernoved
The possibility of a statrdard method oI rotetrore determiDatioo, depeadetrt
on suitable pretreatmetrt oI the ,esins, is sugeested-

Lxrrr. F. TAI-TERSFTELD aod J. T. M^nrlN. " Tte problcrt of th, Etaltatid
ol Rolcn i. Conlainins Pla ls. I I I . A Study of th. O-bticat Act;vilics
of thz Resirls o/ D. eliptica, D. rnaf,ax_@Dsk ; , thc', Sutnat aJrbc'
Roorr." ADDals o, Applied Biology, t936, Vol. XXIII, pp. S99:dt6.

A study has been made oI the totations of the rcsitrs from three tvDes ol
derr.is root, and oI a fractiotr rich in todcarol separated from two of the-i. No
strictly quaDtitahve relationship betweea theii rotatiotrs aDd their toxicities
to Aphis lum is has beeo fouDd. The addition of caustic potasb itr meth,
alcohol to the beazeoe solutioDs oI the resins ifiduces a characteristic chatr;e
from laevo- to dexho-rotauoD ia the samples ricb in toxicarol. The ilduc&
dextrc.rotation theD decliDes io value wit[ time. This effect is sho\,n bv thc
" toxicarol " resin. The rate ot the declioe is accelerat€d by iDcreasiDi the
amount of methyl alcohol.
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(D) Flrxcos DtsBAsBs.

Lxtv. M. D. GLWNE. " Sori, N.o Brilish Rccot* of Ftqi o, Whcal.
Cerccporella herpotrichoid6 F ot., Cibelina cerealis Pass.' ald
ophioiolus herp<;trichus lFt.l Socc." Tratrsactiotrs of the Brittuh
M'ycological So.lety, teSo, voi. XX, pp, l2Gl22.

Thr€e fuagi not previously recorded oD cereals io tbis couDtry, were
otBerved oo u-heat ai RotlBe;tod in 1036. Tbese are brieflv descriH witb
spore neasurements. C.rcospol.tta hcrqoli.hoides Fron., cotrsidered oDe of
tie most iElrortatrt of the fuufi causiag l6ot-rot i-tr Parts o{ EuroPe aad AEerica
was found iairlv commodv 6n Broaibalk and &ca-siouaUv 6tr other lields
Gtbclliaa csealis Pass., recorded in Northem Italy causirg " white straw
digease " Eai round otr the " altemate wheet aod fallow " plot on Hooa field
O?haobolts hc4orichus (Fr.) Sacc. Setreraly regarded as a weak Parasite.
l,"a-s foatrd oD stubble.

(.) VtRUs DrsE^sEs.
Lxv. M. A. \ 'ATsoN. " Fadors All.ding thc Ariogn! ol lrf.ctior. Oblatn d.

bt Aqhis Trznsnission ;i tk -Virus Hy- I11." PhilGoP-hi?l
fraosictions oI the Royd Society of LoDd6u, 1936, Vol. CCXXVI,
pp. 4.57-,{89.

ln the one Plarrt leaves ol dilfercDt ages diller iu susceptibility to inJection
aod itr iDfectea pbnts differ i.tr cotrcen6ation of the coDtaitred virus. It is,
tlerefoE, desirabte to nse leaves oI correspoDding ages in all cornPar.tive
t66diDg experi-metrB with iEects. A maximum percentaSe i.afectio! was
obtaiied dirirrs the wiater motrths and a miDimuE durhg tbe summer moDths.

The percentige intectiotr itrcreas€s wittr the truDb€r oI aPhids used Per
platrt; -atrd th; iDfectioDs obtaiEed are local aod indepeodelt.- fh" .p.I-
;eotase inlection itrcreas€s wittr iacreased feeditrs tiEe otr ttre healthy platrt
but tEere is nothiog to iDdicat6 a prelimhary time period where Do inl€tioD
is obtaiDed. IDIecti"otr decreases r;pidly witli iDcra;ing tiDe oa the infected
plaDt froE 2 Eiuutes to I hour, afier ivhich Friod it -increases slishuy with
hcreased feeding periods. The ti-Ee rcquiEd for the i-ns€ct to eflect PeDetratio-!
oI the leaf iDcre;i* u'ith decreasiog eiterual humidity. The iDsect iB caPable
oI irrlectirs tEo consecutive bealtblv Dlaots witbout iateroediate acaes to a
souce oI inlectioo, but the numb;'oI secood i.ulectioDs IaIs rapidly \sith
iacrs-siDg tirne oo the h€ltly plaot, and is negliSible a{t€r I hour.

Lxvr. F. C. BasDEN, N- W. PrRtE, J' D' BBRNAL and I FaNxocEEN.
" Lia d Crystall;n Svblaitts hom yir*s'inl.d.d Pldnls
Natuie, t93s, Vol. CXXXVIII, pp. l05l-1o52.

' l'he sap oI tobacco atrd toEato plaDts inlected s'itJl strains ol tobacco
mosaic vi;Is cotrtains trom five to tin tiEes as ,nuch protein as sap from
uDiElected plaDts. This exka proteitr catr be preciPitated bJ- treatment
which does iot precipitate the P;otein of urinlected plarts, aad frola I to 2
gE. can be isola_ted iom a litrdof sap. It is usually inJectious itr dilution o{
[e. ; aEd sediEenls itr a cetrtrilugaf field of 23,ui0 tiDes gnyty.- Hi8hlv
ourilied solutious of over 2 per cei. stf,etrgth separate oD statrding hto two
iaven. of which the lower is fiquid crvstalliDe, atrd t]le upper shows adsokoPy
oioow on agitatiotr. X-ray analysis shows a Pattem suggesting atr arra[gemeDt
oI paralel;od-like moleiules in the solution. The minimum cross_secbon
arei oI the rods G 2O,1OO sq. A. for the dry 8el; the length aPPeaB to be
not less than tea times the width.

t-xvrl R. J. BEsr ald G. SAMUEL 'Th? Rcadion oJ lhc VirLses 
-o.lTmfuo Sborkd Wi and Tobacco Mosaic ro ltu PH Vdue oJ Mtdia

ca d;ni,.; th.t".' Annals of Applied Biology' 1936, VoI XXIII,
pp.509-537.

Itr the abseDce of oxlgetr and at OoC.. sPotted'wilt virus is raPidly iDacti'
vated above ,}I l0 aad it or below ,H 6. 

- At ,H ? it retains its actieity for
0 hours as a'nrle. aad someti[lB f6r as loog 

_as ll hours. Tobacco Dosaic
virus is Lractivated above pH 8.2 and below iH 2, the extetrt of inactivation

'varvins with tie aciditv a;d beins completi at ,H ll aad 0.5. At pH e

6eie ii a rapid lall loia tioe un-til a dtate is reached which the! reEaios
steady. ReaAilstmeDt to pH ? brings about a reactivation' which Sets le3s

a.s tie ti-Ee at ,H I is pr^longed.
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Lxutr. R. J. BEsr aad G. SaruEL. " Th. EIIcct ol Vgiots Ch.rri.al
Tr.alrn r.!s on ttc Adivilt oI lh. V;rares of Torr.4lo Sfo&ed WaA
atul Tobacco Mosaic." Aoiuls of Appli€d Bioloty, 1930, vol. XXIII,
pp. 75S780.

The virus of tooato spotted vrilt is inactivated rapidly itr the pre.!€oce o,
free oxygen, and at room taEperature eveD in its ab6eace. Additioa oI reduciD8
eg€ats p.otectld against ioactivation lor a ti6e, but oridising a8€trts accaler-
ated it. The etlect oI a Eumber of other substaEces was exemined. Tobacco
rnosaic virus q,as siioilaxly tested *ith filteen chebicals, of which ooly
KMtro. and chlorazetre caused rapid inactivatiotr.

Lx!x. J. C^LDWELL. " Fa.rors Alf.ding th. Forfiation oJ Locd Lrsions
bt Toba.co Mosaic V;tus." Proceedings of the Royal Society of
Londotr, B, 1036, Vol. CXIX, pp. 403-507.

A possible Eethod is suggested for determiniog whether the leducilr8
effect oo infectioo caus€d by additiotrs to virus juice ir aa actiotr otr the vims
itsell or on the host platrt. The effect of various eozyloes, oI rrorrtlal seruo
aad of silver dtrate is eramined experimetrtally atrd fouDd to be due to actioD
on tbe virus.

Lxx. F. M. L. SSEFFTELD. Thr S{sc.fiiblily of ttu Plant C.ll to Vilas
Diseasr." .{trnals ot Applied BioloSy, t036, Vol. XXUI, pP.
408-505.

Spraying experiEetrts show that virus caDnot €trte. a plant uDless sorne
of the cells are i-ojured, the aumber of hfectio$ fatlitrg o{f as the tiEe after
the ioiury itrcreases. Micropipette hoculatioo i.oto sitrgte cells tives ooly
about l0 p€r cent. o{ successful infectioDs.

Lxxr. F. M. L. SEEFFTELD, " The R6lc of Plasrr,odes s ia thz Ttars-
location of vdnes." Aaoals of Applied Biology, 1936, Vol. XXUI,
pP. 50&508.

Although htracelular inclusioas may ocqrr tr every cell over lar8e ar€as
of the epiderDis, Dotre hds beetr fouDd itr the guard.ceus of th6 stoData.
No protoplasEic coDoectioas could be Iouud betweea the guard.cells atrd the
surroutrdiog tissues. These lactr support the view that virus is carried Iroa
cell to cell by the protoplasEic bridgrs, lPhotr it Doves ia the grouod tissue
o, the host.

APICULTURAL PROBLEMS
(S€ction for B€e Itrvestitations, and Physics Dept.)

Lr<xrr. II. L. A. TaRR. " Bacillus alvei ard Bacilus pera-alvei." Zetrtral-
blatt Bakteriolo8ie, 1930, Vol. XCIV, pp. 509-511.

It was fouBd t}iat B. aluei can b distinguished fiom 8. rara-ah)zi by l\e
chaoge i-B shaF of the ve8etative cell durirg sponrlatio4 atrd by the rorE of
the eodospore produced. IE other respects tbe orgaD.isms were appareotly
ideotical.

r,xxrrr. H. L. A. TARR. " Srtdies oL Ewopeaa Foul Brood oJ Be.s. II.
Thc Produ.lion of thz Disease Erfelimcaldry." Atrtrals oI Applied
Biotogy, 1936, Vol. XXIII, pp. 558-584.

E).p€rimetrts showed ltat Bacillas ah,ci and. St/.ptococa.s a?is woruld not
infect hea.lthy colonies oI bees directly, but would do so when lirst us€d to
inoculate larvae phich were starved and were subsequetrtly itrtroduced into
the colooies after infectio[ had developed. It was also lou[d that a filterable
virus is itr no way implicat€d as cause oI the disease, the etiology of whicb is
trot yet certai[. Two varieties of .s. aPis were fouod aDd thes€ have recetrtly
teen showu to be apparently identical with S. ligtlaciens a\d S. tlyc2rin@eus.

Lxxrv. G. W. ScoIr BLAIR aEd D. IIoRLAND. " I Physical Tesl fot Laflg
Honey." lotJlna] oI tlle Miaistry of Agriculture, 1936, Vol. XLIII,
pp.653-657.

There is coDsiderable cotrfusiod aEoDg bee-keep€rs as to the distitrction
betwe€D deEsity alrd viscosity oI honey. The getreral signilicaace of ttre two
Fop€rties is explaiued, aad the importanc€ ol viscosity is discGs€d. Iloneys
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Irom many flola] sources have beeD examiDed, aDd all except those derived
fuofi Caltuia uulsolis an(l lrlloslcrtaum s.ofait n dre louEd to have
viscosities which are uDallected by stirrbg. Hoaey from th6e two excePtiotral
plaEts incrases ia viscGity oa sta.uding uDdisturM, but the viscosity
decreases on stirring. This property, well k[own iD ma[y other rraterials is
caled thixotropy.

A siople Eetbod ,or measuritrg tbe thixotropy of hotrey is descriH iD
deteil. Thixotropic hooeys cell hold Dore water wittrout fermetrting thaD caa
Don-tbxotropic honeys, and for this and other reasoDs, the property is oI
practical importatrce.

Aa iavestigatioa is io p(€r€ss oa the effect oI soil, climate, ald elevatioo
oa the thixotropy of litrg hoaey.

TECHNICAL AND OTHER PAPERS
GENERAL

rxxv. C. B. WILLTAMS. " A Modilied G eiaich liishl4lo&d Rtco/d?t
used fo, Ecotogical Worh." 'Jon'r.al o{ Animal Ecolog-v, 1936,
Vol. V, pp. 348-350.

An apparatus is descriM which by photographitrg the track of the pole
star at niSht &ives all itrdication of wbeE this is obscured by cloud aDd heoce
aa average measure, ia these latitudes, of the cloudiness of the Ditbt sky.
The apparatus *ill not x,ork itr ttre tropics o! the southem hemisPhere.

Lxxv!. R. K. SCEoFTELD atrd G. .w. Scotr BL^!B. " Bcrt rhrng z{fi
Me.tnnisri\s a., spinnbarhcit-" Kotloid-7ritschrift, 1937, Vol.
LXXIX, p. 308.

If a glass rod dipping into certaitr materials is witldrawn, Erbring has
sho*a that straDds of mtterial catr be IorEed, the letrgt! of stra.nd depelditr8
on the ,'ate o{ withdrawal, and oE a propedy of the aaterial whicb he calls
" SpiDDbarkeit " (Fibrosity).

It is sholrn tlut certain honeys called in the kade " stritrgy " are Iibrous,
and that whetr a drop of librous hoDey is exteuded into a straDd otr a mercury
battr its behaviour is highly elastic, the stratrd reforeiDt iato a spbnical
drop Bhetr the shess is rel€-s€d. The phenomeDon is believed to be akiD to
wor'k-hadeoint in flour doughs. (See'Paper vII in 1932 Report,) Fibrous
hoDeys appear to obey Poiseuille's lau/ Iairly elactly when caused to flow
ttrrough c..pillalr tubes.

Lxxvrr. G.W. Scorr BL^tx-. "Ein Mihrotishosimclc, lnr Ni.N-N21r,ron'sch?
Fln.ssigh"ircn." Koloid-Zeitschrilt, 1037, Vol.'LXXVIII, PP. tS-21.

AD apparatus is descriM Ior measuritrg the viscosity of small samPles
of Eatedals. It is esp€cialy suited to deterEhe the extetrt ol deviation IioItI
Pois€uile's traw ia the case of tron-Ne*toniaa liquids atrd thixotropic systems,
and gives atr empi.ical rDeasure of de8ree of thixotropy.

Lxxvtlr. R. K. ScraoFrELD and G. W. Scorr BLATR. " btffuence oI
Viscosift Voridtion on ,hc RtPturc oJ Plaslb Bodies." N^nrc,
1935, Vol. CXXXVI, p. l{7.

LxxH. B. A. KEEN. "l Prelifiitu ry Relort on the Betav;our oJ lhe
Ashb! and ourns Eoapoirrrclers." Mirdstry of Agiculture RE)ort
on Agricultural Meteorologica.l Coolererce, 1935.

Lxxx. IIucE Nrcol. " qties.lnc. d rhc SarJa.. of d Liq{id Distarbed by
al lcast Tuo Agcncies," " T[.e School ScieEce Review," 1936,
pp. 87-90.

CROPS, SOILS AND FERTILISERS.

Lxxxr. E. J. RsssELL. " So;ls ard Ftnilis.ts." The Farmer's Guide to
AS.icultunl Res€arch itr 1935. Royal ASricultural Society of
EDgland, 1s36, pp. 177-225.
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