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PUBLICATIONS
Department of Physlcs

l. PENMAII, H- L. 1948. |idh.ral eoa?oration frorn obe uotct, borc soit
and gross, Ptcr.. Roy. Soc., A., 193, 120-145.

Two theoretical approaches to evapomtioo {rom saturated surfaces ane
outlined, the 6rst being on ao aercdlmamic basis in shich evaporation is
regarded as due to turbulent traEsport of vapour by a process oI eddy
diffusio[, and the second being on aa energy basis in which evaporatioD is
regarded as oEe of the ways of deSrading itrcoming radiatioD. Neither
approach is new, but a combinatioE is suggested that elimilates the parameter
Beasured with mGt dimculty----6urfrace temperature-atrd provides for the
6rst tioe an opportunity to make theoretical estimates of evaporatiotr rates
Ircm standard meteorclogical data, estimates that catr be retrospective.

Experimeotal wo.L to test these tleories shows that the aerod,'naEic
approach is oot adequate atrd aD empirical erpressiou, previously obtaiEed iu
A-merica', is a better descriptio! of evaporation from opeD \rater. Tbe euergy
balaace is fouEd to be quite successful. Evaporation lates IrcI! utet bare
soil atrd lrom turf with atr adequate suppli of water are obtaiaed as fractioas
oI that lrom opetr irater, the fractiotr for tulf showiirg a seasotral ch.urge
atkibuted to the anaual cycle of length of dayliSht. Finaly, the experi-
mental results are applied to data published elsewhere and it is showa thet a
safisfactory account can be Bivetr of open $ater evaporatioE at lour widely
spad sites in America atrd Europe, the r€sults for bare soil receive a
reasoaable checL iD Iotlia, aod applicatiotr of the results Ior turl shows Sood
agreement with estimates of evapo.atron Iroro catchment areas ir! the
British Isles.

PENM^N, IL L. 1949. The dzpeulincc of trans?iralion on u@ath.r
and soil conditions. J. Soil Sci., 1, 7+89.

The evaporatioa Irom atr olreB-\rater su :tce can be estidated lroro
weatier data; the ratio oI the traDspii'ation lrom pleEtifuly watered tur{ to
the evaporation from similarly exposed opetr water is ktro\i,[ as a fuactioD of
time oI year. These results of earlier work are re-stated and used as a basis
Ior estimatint tratrspiration rates when opdmum water supply b not maia-
tained. It is assumed that the roots occupy a depth oI soil which wil yield
a defiaite amount of rf,ater at maximum rate. Alter this amouot is transpired
the rate is limited by the ability oI the lower soil to transmit water, atrd otr
the basis o{ earlier experimeotal work a composite drying curve is draw[ up.
With this curve and the relevaDt weather data it is possible to estimate the
seasoaal chaDges j! the Doisture coEtent of soil uqder turf. It is sho\r'a that
the times of the ruonia8 oI the 6eld drains at Cambridge University Farm
carl be predicted ushg only one arbitrary coDstatrt-the available water in
the root ro[e-which varies from year to yeer witi the spriog raiaJall. No
other collectiotr of records is as satisfactory for testing purposes, but applica-
tioDs to draiD gauge recolds fro@ Crarbstotre (Aberdeen), Earrogate, Co6pton
and FarlhStotr bave given generally satislactory rcsults. The survey thows
the gieat desirability oI wider studies oI root developoeat as affected by soil
qrp€ atrd depth, fertiliser t eatment and u.eather conditions.

3. SCEoFTELD, R K., aod PaNv-rx, H. L. 194 . Th. concc?t of soil
tnoistule dzft ir. Proc. 2trd Iot. ConI. on Soil Mecbanics and Fou la-
tio! Etrgineering, Rotterda6, Ju e, 1948. (IE the press.)

A study of the records of the Rothamsted draia gauges shows how soil
Eoisture defcits de!€lop i! bare soil.

A measure of soil moisture deficits utrder grass atrd other crcps cart ooly
be obtained by determining moisture percent3ges vrheD the soil i,s very
trdlonn aad hes the kitrd of structure ttrat gives a rapid die-a'r'ay of draitrage.
A w-ay oI reducEg the dbturbatrce caused by soil irregularity has been
erplorcd at Rotbamsted.

Ob6ervatioDs at Rothamsted show tbat evaporation from gra-as plentifuUy
$rpplied with water G oeerly the saoe as tllat fros aa eqoal area ol open
sater aDd shows essentialy the same depetrdetrce oa weather.

An estimete of the meal antrual evaporatiotr from a grassed drain gauge,
that is scarcely ever short ol water, has been made fro& evaporimeter records.
This agrees well *ith the ob€erved aanual excess ol raillall over drarnag€.

AssuDi.tr8 that evaporetiotr froE ttre gr&$ ol the CaEbridte Uaiversity
Farm i3 ch€cked when the soil moisture reaches a v"alue, C (which varies
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slighUy from one yea! to atrother), values for the soil moisture deicit have
b€en €stidated ttrat correctly predict the tiDe whetr draitrage re-starts.

Tyl)ical values for C aJld for the maximuE soil moistore deicits found at
a truBber oI sites i! selectld yeals have beeD ta.bulated.

It is not possible to determitre udquely the condition oI zerc soil Bdsfure
deicit itr sandy soils with a deep water table.

,1. SCHoFIELD, R. K. 1947. So . paoblds connccted uilh thc lcnlion
of ions by tlay tonsril,r?rrs. Clay Mioerals BuU. No. l, I6-lE.

After repeated wa-shing o, a sample of a clay subsoil with N/5 aErnonium
chloride solutioo, adjusted by the addition of hydrochloric acid or aBmonia
to the tequired pH, ttre tret aegative charge was lound by the excess of
alnmoaium ions over cllloride ioDs displa.ed by subsequent washin8 lf,ith
pote-asium dtrate solution. At pH !'alues between 2'5 aad 5 a sEall reteotioa
6l chloride ions which diiini.hes aDd ultiEately rztrishes with rise in pH
shoss tbat a smali trumber oI positive aharges are present. A tf,eatment
with acid ammodum oxalate itr suDliSht dissolves some 5 per cent. of iron
odde and reEoves the positive charges. The residue coEtains the clay
mheral with unimpaired base exchalge power. This has a cotrstant tregative
cbarge between pH 2'5 atrd pH 5 which is Presumably due to isomorPbous
replacement. Above pH 5 the oegative charge iDcreas€s, ,ro doubt due in
the main to the dissociation of hydrioas {rom h5droxyl Sroups attached to
silicon.

5, ScsoFrrLD, R I( l9{7. Cakt lalion of sutJacc arcas Jtottr snt*we-
,ncnts of negathrc 

^dsor?rior. 
Nature, 160' 408,

A siEple formula G givea $hich reliates the aegative adsorPtioD of ions
per unit area of pha-se boutrdary carryil8 a lalte surlace charte to tbe
valeDcies atrd conaeDtrations of the ioos i.E solutioD. IMheo the oegative
adsorptiou per uoit weiSht oI cl,ay, or otlrcr sorbate, has been measured at a
s€ries oI eleakolyte concetrtratiotrs the forEul,a permits the calculatiotr oI the
area oI phas€ bourdary. Applied to data for be[totrite this metiod gave aa
area 450 square metres p€! gram. The theoretical mrlinum fol pure
mo morillotritc is 800 square metres Fr gr"am.

A saEple ol jute carryiog a high surface density oI caiboryl grouPs wa-s
Iou[d to have aa intertral erea of 160 square Betres per gialn, which is about
one thousatrd times th€ extertral area oI the 6b!es. There was aa intemal
voluBe oI 0.7 c.c. per gra.E, wbLich evideltly consGts oI Passates of the order
of 100 A in width. A saEple of iute carrying a low surrace deffiity of
carboryl groups gave valu€s alBost equal to those that *ould be calculated
Irom Donnao's equahon lor ttre membraDe equilibriu .

6. ScsoriELD, R. K- 194 A ratio lau totidning ,h. .qeilib"itm of
calions ir.lfu soit sofutioi. PrcE.. Eleventh Int. Coatress ot Pure and
App. Chem. (In the PIess.)

A ra6o law applicable to the equilibrium betwe€o the exchao8eable
catioEs and thos€ in solution has beea verifed over a liEited laEge of
cotrceDttation for potassiurn, oagnesium, calcium, aluBinium and hydrotetr
ioDs lor soil sampla Ircm the RothaDsted Park Grass Plots. Tbe la\r is Dot
obeyed by hydroten ions irl the case o, a soil from Natal which carries Positile
and tregative cbarges in treerly equal aEoutrts.

7. RussELL, E. w. 194 The dztcrr ination oJ lrol{mc ucighl and ai|
sla.e of srlrny soils. Proc. 2nd Int. CoDI. on Soil Mechaaics and
Foundation Engineering, Rotterdam, June, 1948. (Io the press.)

There are a Duhber oI reasonably good methods available Jor determinitrg
the voluEe weieht a.nd the volume oI voids, or the air space, in stotre-ftee
soils iI they are soft enough or moist eDough to allow a samPle of pre-
determiaed volume behg takeE rvitb a suitably desiSned samPlitrs tube or
cylinder. These Eet-bodi, hosever, fail, or l,ecome very ina.curate, Ior soils
cirntaining €ven qEite small proportions of stones, for the samPlitrt tube is
bound to-afiect the packing oI the so mside the tube iI tie cuttiut edge
f,eets a stone of appreciable size. for such soils it is preJerabte to take ao
utrdisturbed sampl; of soil, of iireguliar shape arrd uDloor a volude, ard
determine its volume alter samPling. Thjs ca! be easily doae tor very?orous
non-cohesive soils, such as gravels and coani€ satrds, by fxiog tie soil in a
cemetrt kfore removiag tle samPle, as lor examPle by pouring Eolten
Darafitr wax on to it aod cutting out tJrc blocL oI iEpregDeted soil._ 

Therc are usually tro fundaEental dificulties in r^Ling an uodistubed
sahple of a cohesive soil, and the ProbleD of deterEining its volume seight
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atrd volume oI air form the subject of this pap€r. VoluDe weighb caa
obviouslv be determin€d iI tbe metbod developed involves dGplacing aI the
eir by a Iiquid that is imrriscible \dth water ald thetr determisiog the volume
oI this impxegnated sample by weiShing it in tbe saoe liquid that bas b€e!
used for iEpresration. It is sbo*'tr ttrat this metbod b applicable to ooist
or diy soG_, aid that ao elaborate al4)ar'atus is De€ded iI ody a volume
wei8hl is rcquired, althouSh a va.uum pump is e*serltial iI the voluEe of the
air spaces is also lequired.

fhe principle oi tbe method used is to weigh tie saEPle io air, to
iopregnate it with a Dotr-volatile water-insoluble oil oI low visco6ity, and
weishlt itr this oil, tbetr to weigh tbe impregnated sample in air again'\rbeD
it is tully draiDed. From tl€s; weithitrts the volume oI tle saDple atrd of
the air space it cotrtai.Ds catr readily be calculated.

'fhe points oI techD.ique discussed reler to the t,?e of oil to be us€d, and
it is sho$'d tbat ladp parafitr (kerosetre) can be Eade suitable; ttre metlod
of r€placi.trg tbe air by this oil so that a EiDimum quantity oI water ,rom the
moist sample is lost at the same time; aod &aidng the excess liquid ftom
ttre impregnated clod. II a moisture determinatiotr is made on the sam3le
after tEese determioations have been made, tlle deDsity of the soil Particles
theDselves catr be calculated, and this determitration clur o{ten serve as a
check on the accuracy oI the vhole ptocedure,

O?BBR PAPBRS

8. KEEN, B. A. 1947. Mid.dle East;rt transi?ior. Future, 2,37-46.
An article based on the author's reF6rt "The agricuvural dcoclo?ntent of

,k Middt Easr". (See paper No. 3 oI the 1946 teport.)
9. RussEr-L, E. W. 1946. Modcrn id.as ot Po,alo cultioation. Agic.

Prog., 21, 103-104.
10. PENu^N, H. L. 194?. Fatule daewrncnk in rqlicut ttrdl mzlzoi-

otogy, W@tbel, 2, 13?-141.
ll. ScrroFrEr-D, R. K., atrd RussELL, E. W. l9{8. Tfu signifi.aicr oJ

?ortitlo s;zc in ftlolion lo sorrs. CotrfereDce otr Farticle Size Analysis
organised by the Itrstitutiotr of Chemical Enginee$, February, 1947.

12. RossELL, E. W. f947. Problzns of soil and lar.d classificarion,
Nature, 160, 6ffi87.

Department of Chemistry
13. CRowrsER, E. M. 1947. Fedilise, .rfe/irnents in colonial dgiaulturc,

Memoraoda on Colonial Fertiliser Experime[ts, 10-28, H.M. StatioEery
OGce, Colotrial 214.

The Colonial Advisory CoDncil of ASricultore, Animal lrealt-h aad Forestry
recorrrmeoded t}lat steps should be taken to carry out in Colorial territories
Iertiliser experimeDts lrittr difereot crops otr all soil types and through the
s€guence oI croppitrg, .wit]l fte object oI obtaiDitrg precise fuformatiotr otr the
respoEs€s of crops to tlle alifieretrt fertilisers, the ecotromics oI applicatiotr,
tie use oI any local Iertiliser materia,ls available alid the role oI lrace eleEents.
This memoratrdum sets out the teaeral piociples of experimental desi8n aod
discusses their applicatioo to some of the more pressing problems in colodal
agiculture. Special attetrtio,l is given to factorial desigDs i! wbich high-
order ioteractioDs are conlounded witi blocks atrd to lractioaal replicatiotr.
.q. coDveD.ietrt notatioa is givetr for working out the arrangeEeot of blocks itr
such experime,Its. It is sholr'a how complex experiments at a few ceDtres
ceD be supplemetrted by seri6 of simple experiaeots, eveD of a purely
observatiooa.l Dature, on large numbers oI iodividua.l holdin8s. It is uryed
ttrat tie early lrials in any area should be made witi staDdard fertilisers aad
that local Iertiliser material should b€ used in ield kials otrly shere ttrey ca.r
be compaled aSaiDst statrdard fertilisers.
14. CRowrEER, E. M. f948, Fenilisds in ,he agrict lh.ral .x?onsion

lrogarn rrz. Agriculture, 55, 491-500,
The use of lertiliseB itr EDglaod and Wales in 19,18 and the trert lee

seasoEs is reviewed io relatioo to tbe vast agricuthral exlraDsion proSrarnEe
ettd the lertiliser suppli€s likely to becoBe available. A provisiolal fertiliser
PrcSraEme is dr"awE lrp, a,trd atteDtiotr is dir€cted to a trumber ol ways in
which tle use oI fertilis€ls must be ihproved iI the lrartiae eficieocy i! crop
productio! is to be surpassed or eveE mahtained.
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15. CRowTEBr, E. M. 1947. Thc ras. oI sat, for sragP bc.,. British Sugar
Beet Review, 16, 19-22.

- -A summary of the results of recetrt feld experimeots.16. CRovrrEr&, E. M, 1947. Soik a*l fenilisars. J. Royal _A.gric.
Soc., 108.

17. H^LE, J. B. 1 7. Min tal.nnposition ol kallcts in r.tataoi ro th.
chlorosk and bronzing of oil pal* in Wei Afuica. J. Agric. Sci.,
37, 236-244.

Some disorders causitrg chloiosis and [ecrosis of the foliage oI oil palas
from three West Africatr estates have been itrvestigated by Jpectrochemical
atralysis of the dry leafets for potassium, calcium, magnesiufo aird matrgiurese.

Statistical examilation oI the chemical atral]rs€s oI leaflets lroo frdnds oI
difierctrt ages and tlom difieretrt positioas along tle frond, shows that it is
important to sample atrd anal,'se separately at leart upper, midalle and lowel
Irotrds from each tree. Little is gained by aaalysing separately samples {roE
dinereat positiotrs along the leagtb of tle ftond.

Tbe "broDzirg" diseas€s are tentatively ascribed to deicietrcv of Dotassif,m-
ODe palm is probably a ca-se of combined iagnesiuE aDd potas.siu m'de6ciency.
Orc disease, "lemon froDd", ca[not be attributed to a deociency oI ary;I
the eleBents determiDed.

The ditrereDces io miDeral compositioE oI the leanets between palms frorn
the three estates .ue Sreater than tho6e due to the disea-ses, and- a further
survey is propo6€d to determiue the range of variation of compositioa of
healthy trees aDd tbe levels below which deficieocies set in.
18. RrcKsoN, B. 1948. A serni-rnicto ombLstio ,i?thod for thc

d.cterit inalion oI orgonic rarbon. Atralyst, 73, 26&274.
Department of Pedology

19. MAcEwAx, D. iI. C, 1946. Th. inl,csrigetion of soit clals by jKrays.
Chem. Indust., No. 36.

A brief accoutrt o, presetrtday techniques.
m. MAcEw^x, D. nt. C. 1947. Tt nonc"cloh.tc of tf. halloysitt

nin.rals. \litrt. Mag., 28, 3H1.
A historical accouflt oI t]rc name "balloysite" and aa arguEetrt against

the proposed new name "eDdeuite". It is argued that the name "hallo,.site"
was originaly applied to tbe same material for which the trew name G trow
proposed, i.e., the material witfr two extra Eolecules oI u.ater over the
kaoliLite forEula, aad that its applicatioo to the less hydrous form is a r€ceEt
iltrovation. It is sugg€st€d that the name "haloysite" be used more
geaerally to include both {orEs.
21. MAcEwaN, D. I\L C. 1948. Lcs ,nit raLx aryilcLz de qtclques soh

,rossair. Verre et Silicat$ Itrdustriels.
An accoutrt of a mineralogical hvestigatioo by X-ray atrd cheEica,l

Eethods (the latter carried out by A- MuL) oa the clajrs of tbree Scottish
Ircdzols derived lrom schists. Eophasis is laid on the importatrce of studying
the clay mi-oeralogy of the wbole pro6le, as a meaos of trachg the processri
of alteration.

Ihe h?in points are: Io the lo*est horizons the aioerals are essentia[y
those oI the parctrt locL (chlorites, biotite, muscovite), except that lelspai
are abs€ot, and kaolinite is present (this codstifuent peBists itr atout the saEe
proportioE throughout the profile). In the intermediate laye!, biotite is
replaced by hydrobiotitic material, aod oxides oI iroa and aluminiuE appear

are abs€ot, and kaolinite is
proportioE throughout the
replaced by hydrobiotitic m aod oxides oI iroa and aluminiuE appear
(crystallbe in one soil, iunorphous or Eicrocrystallitre ia t]le otler 

_two).

To$?rds the surface chlorites alrd oxides disaDDear. biotitic material becomesTo$?rds the surfaceTo$?rds the surface chlorites alrd oxides disappear, biotitic material becom&
less pleDtilul or disappeaN, and the mai[ coastitueDts are kaoli[ite and
"ilite"; the last-aaDed may be found by hydratioa of the Duscovite-like"ilite"; the may be found by hydratiotr of the Duscovite-like
material.
22. GoLDscEurDt, V. lll., and MorR, L. 1947. Gcochemkary of n inercLt.

Thorpe's Dictionarjr of Applied Chemistry, Vol. 7.

Departmeut of Soil Microblology
. EarcKsoN, D^cNy. 1947. DiIfelenliation of the @gelath,c ald

s?orogenots Phdses of lhe aclinomfcaks. l. Th2 lipid natu c of ,h.
oulc, uaU of ,tE aelidl ,.yceliam. Journal GetreBl Microbiology,
Vol. l, No. 1,39--4,1.

The characteristic dry powdery appearauce of the aeria.l mycelium ol
actirmmycetes and the dificulty of v,etting the co.stituent spores appear to
be due to lipid substaaces i[ their outer walls. Thes€ substences are removed
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ll,
by lat solvetts, atrd wetthg agetrts, destroyed by alkali a,nd sre Probably
giyceride ia aature. A sta.ining with Sudan M.tr ethaaol clearly distinguishes
ihi lipid-<ontaiaing a€rial m)'celium Irom the vegetative myceliuE.

. ERlcKsoN, D^cNy. 1947. DifJcr.nti^rion oI tha o4qcl^tfu. atu
spo/ogctotts lhds., of thc atlinontlccks. 2. Foatots alfeclint tht
.i.L,cloPm.nt of lh. a.riat ,nya.liurn. Joara l GeDeral MicrobioloSy,
vol. l, No. l, 4H2.

When 6rst isolated oa soil ertract aga!, soil actioomycetes cotrsrsteltly
produce a€rial spores in surfa.e coloEies. They retain ttrG proPerty when
haintaioed in sterile soil, or when Srowa oo w&shed suspensioos oI coEsotr
soil bacteria, living or dead, in a water agar medium. ID soil, when the
compositiotr, moisture contetrt atrd tedperAture are kePt cotrstaat, the initia.l
stiEulus towards the productioa of aerial Eycelium is {ree access of air; the
quatrtit'. "nd nature, vegetative or sporogeadus, oI the inoculom, aE'd, within
i broad'range, tle pH of the soil ale o, Binor importatrce. Otrce Srowth i.3

etablished, -the trext most importatrt factor stimulatiog sPorulatiotr in the
loil is also Dhvsicat. aaEelv dabvdiation. Io Datural aod sterilized soils oI
ditreretrt ori'siis, atrd in a islatf,etrc" soil contaitring 250 p.P.m of dtroge!
&s trit_ate, tie Eodes oI growth of diEerent acti[omycetes streiDs ate siailar,
aDd teoerally uocharacteristic oI theL species.

25. I{oLDswoRTs, M., aod NurriAN, P. S. 1947. Flouding r.s?onsc in a
srrair of Orobarcbe rninor I. Nature, l6Il,2L3-224.

The relatioi betweeD the doweri-ng of the pzrasitic pl rt Or&aicL rnir.or L.
atrd oI its host r€d clover, was examiued ia e4)erimetrb in which the sowiag
datc s"&3 varied etrd parasiUsed platrts were 8towtr in difiercot day l€ngtbs.

Early sowtr (lanuary) or moderately late sowa (June) Orobatrche PLaEts
otr clovar sowtr in the early spring come into €ower at about the same tide
(Ausust). Delay ilr the sowing of the host Plaot (APril to Juae) leads to a
daa-v in tlre ao;eriog of both host atrd parasite. Iste sown (July otrwar&)
clov& aod Orobarch; both fait to come into f,ower ill the seedliog year'

The depeEdence oI flowering itr the Parasite otr the floweri-o8 of the hct
b further fuown ir their photoperiodic resPonses. Clover is a loDg day plant
and its flowering caa be inhibited by a day le!8th of ll bours; a treatEent
shich results i$ -a correspoDding in\ibitior of flower formatioo in the parasite
Altem4tively exposure to long day (l6t bours) leads to a siorJt4neous
flowering oi both host aad para-site i-adePeDdeDtly ol sowiog date. These
rrsolts jlow that both host atrd parasite are lont day pla8ts although the
latter being etrtirely subterraoeatr cannot directly Perceive IeoSth of day;
some iafluence or substance a6ectitrt flower formation-Pcasibly a comdon
doweritrt bornoDe-must thercIore b€ traEsmitted lrod tbe host to the
Dara-rite.'rn. TEoRNroN, H. G. 1947. Ttc bioloeital ;ntclulions of R\izobinB to

its hosl hgurne. Antonie vatr Ireuvreahoek, 12, 8t96. Jubilee
Volume, Albert J. Klu,'ver. (Review.)

27. Or.ronD, A. E., aod SINGII, B. N. 1946. Fdcrors cordifuliq lo tlu
bo.k iolttric .ll.ct of sa..i.s oJ myrocacci *Pon dabh .ubacL"ia.
Nature, Iradotr, 158, 745.

A stiain of Myzoaocctts ,ittsrrts isoliated at Rottradsted prodlrces two
ssb6tarces. Otre is soluble non-€trzymatic antibiotlc sub6tance, the oth€t is
an e.xocellular lytic (proteolltic) etrz,'Ee which is active against aotr-viable
bacteria odv.

. S!NG;, B. N. l 7 Studi.s on soil acroskL.. l. Distribdion of
srrirrs o/ Dicwostetiuta in soils of G*at Brirdin and lhc .ff.ct of bd.rcraz
,ia t**-devclopnnt. Joumal Getreral Microbiology, I' No. I, ll-21.

A method of isofating sp€cies of Dictyosteliacea€ from soil and other
sukites b descdH.

Of dnew-tlrlee diEerent strai$ of bacteria lested ds lood for DklttosreLunt
zieonktm ;nd. D. mt corcid,cs, some wer,e readily or slowly but comPletcly

--ten, others were partly eateD aad the rest wele itr€dible. No correlatiotr
betweeo the edibilii_\, of the bacteria aDd the loraafiotr of norEal fruititrg
bodi6 could be Ioood. More Grao-negative tian Gram-positive strains were
edible, atrd notr-pigmetrt€d bacteriia ProYed more suitable tlratr Pi8melted
bocteria lor the normal develoPmeut ol Dicryoslcli{m W,

Valuas oI DH between {.1 atrd 8.9 had no efiect otr tbe abundatrce or oa
the types oI fiitiDg bodies produced i[ eitber D. Sigantcgri or D- m*otoidcs
when iuitable straitrs of baateria vere soPPlieal a9 lood to the ayraEoebae
otr noa-au trieDt sugar

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-1-89 pp 7

tt2

Tbe maxiEum almeosiotrs atrd the foro of sorocarps aod occasionally th€
colour oI the sori were influetrcrd by ttre t}?e of bacteria used as {ood suPplica.
The iflfluerce oI the bacteriel food suPPly on the ci&ssrfcatioo oI Acrasieae rs

discussed aDd ooe trew species (D. qi$ntcuml is described
S,Df'cifs of. Diclyosk iirn arti frequently pres€Dt itr arable soils in Great

Britaio. The commoo occuretrce ol Dir.lyotlclirm sAp. itr soils' which have
been unDanured or treated with artificial fertilisers oaly lor 100 years or
Bole, dGploves the b€liet tt\^t Dictyostelhtm spr. are dutr8 orgenisds.

n. SrNcn, B, N. 1947, Srutics ott soil aardska.- 2- Th. act oc tifc ol
sr.rirs of Dictvosteliu tu in soil and liz inlluencc lhafton of so rnoistu/c
;"d b*icnaf F;od. louroal Generd llicrobiolosv, l. No. 3, 361-367.

'whetr spores oI irictyositiu? ntl/^oroiitcs or D. gigiitcu* were added to
steritized s6il contairdl8 a pure culture of aE edible bacterium, the tesulttng
mv.xamoebzre activelv destroved the ba.teria h the soil. When sPores oI
D: mucoroidts ",ere "ad"a t6 the ceotre oI a Petrr dish of sterilired soil
cotrtaininE bacterial Iood Do truiting bodies were formed at a moisture contetrt
of 15 Der;ent. or less. At 19 p€r ceDt. moisture lruiting bodies were foro€d
at th6 centre otrly. At 3:l pei cent. moisture the central area over which
fruititrs bodie,s aD-Deared sterdilv increased in size uDdl it covered the whole
soil suiface. sfrifs ot Ditlto;lclit ,,l catr also pacs throuth the lile cycle itr
Iresh uGterilized soil.

The oature o( the bacterral food supply agects the Sroeth of sPecies of
Dictvosr?liurn itr soil as measured by lruitiag body formation. NorEal
Inrcafcation occurs on soil contairing certaitr bacterial straios which iaduce
abnormal ftuctification on agar.

30. STNGH, B. N. lg4?. )lyzaboclctid in so;k and comPosls; tl6,
d;stribufion, ntmbct ottd lyri. artion on bactciL. Journal General
Microbiology, I' No. I, l-10.

Myzococc*q diicttrs, M. fuloLs, Chondrococ.us .riq*Ls and Archaigi*rt s?.

"re 
wid"tv diskibuted in tle soils oI Great Britain iocludiag some tteated

oolv witir artiEcial fertilisers. Mizococ.us t;t.sczns e,.d Chotld?ococcts
Griiuus aDqe^t to be the domioatrt species The trumbers of mfxobact€rira
ran-sed [16;1 2,OOO to 76,400/g. oI soil: In atr actively decomPo6itrE comlrost
of sludee and straw tbe Eumber ol Myrococctls i.bvs was fouEd to be over
50O,OOO/g.; M. uiescms and Chondtococtus .ritut s wete dso Pres€nt, but
less abuoilaDtlv.

variatioD 6f pH bet\f,eetr 4'0 atrd 8'8 does not affect tlle Srowth of
Mltrococcts fulu;s, ]4. lriresc.r.s ac,d Chondrococtt s .rigws, anll 

'Iot,I\zltniitine bodi& *ere ploduced in the preseoce of suitable tacteria. Mlroco.cus
fbtuus 

.?rnd 
M. oiresc?rt< do not atuck 6lter paper.- 

Both Gram-positive aod Grad-tregative bacterira growiDg oa solid media
mav be lvsed bv ertracellolar secretroos of M. dnsuns, M. fuki.s e d
Chittcrocoicus eiigrus. Ot forty-seven Gram-positive and Iorty-sevel
Gram-tregative sdi-os of bacteria tested with tbree species of m,'xobacteria,
a hieher'DerceDtage of Cradr-aegative tiaD of Gram_positive strairB was
aftac;ked. 

_ 
Piemeo-ted straitrs of ba.teria are more resistant to the lytic

acuoo of lov;obacteria tlatr the Eon-pi8-meod strains. Di-fiereut species
of myxobacteria atrd difierent straitrs of the same sPecies di6er in tbeir lytic
actio'n oo a number of sPecies oI bacteria.

The extiacellular litic substance Produced by Myrococctts - t-ir.scc,ts
mss€s thioush a celloDlian membratre. A method o( growiag M. Irl|,{s alrd
'M. uirtscctts-it mass iultures h liquid media to produce e).traceuular lftic
secretioDs is descriM.

Department oI Botany
BOOK

31. I-oNc, H. C., atrd B.TNCIILEY,'w. E. 194?. st Ppression of u..ds by

fertil;scrs atul chzrni.ak 2nd edition. Pp. 87.

SCIENTIFIC AND TECHNICAL PAPERS

32. BRTNCELEY, 'w. E. 1947. Th. ,ork dction of nowd'num in rclariort
lo sotls and.tors. AtrD. Appl. Biol., 35' 139-160.

AttetrtioD ha-9 hitheho been focu_std on ttre harmfuI effect of loolyMeoom
on rnimrlc. atrd there is comDaratively little loowledge oI the cooditioDs itr
which moliMetrum is poGonoirs to plaits. There is evideqce i[ tbe Uteratute

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-1-89 pp 8

I I3

that there ar€ obvious differenc€s tlr r6poAse to molybdeoum poisooiry io
different soils, but no adequate reasorl has tee[ put forward. -

Tooetoes trown itr ordinary loam showed little outward sigtr o, poisoEine
with heavy dos€s of sodium molybdate, but some depressiotr oicrop 

_occa_sioa:

ally occurred, especially whel the dose was diviaed into earli aad late
treatmetrts. The respoDse varied with season and ira,riety. Otr c;rtaitr lisht
atrd leo soils tbe pla,Dts were killed at atr early stage with'the heavier dresJns
of Eolybdate, atrd seriously iniored witb tbe tighter do6e, the leaves sbowioi
the toldetr colour characteristic of molybdenum poisouing in various Dlants.-

The reactiotr of difiereot crops varied cotrsiderably in ttre same s;il with
similar treatmeEts. Otr old cucumber soil tomatoc! sho\r'ed no sipn of
toxicity eveo with the bealy dressi.og, flax was progressively daoa{ed'with
iocreasing do6es, wbile Sororu, nodillorum was most s€rioualy affec-ted even'rith tbe Ughter dressiog of molybdate. It was iopossibte'to predict the
reactioa bea:*eetr soil, plofuon and irop without actual;xperimeot.'

The growtl of flax was greatly iEpeded on a matrSadese defcielrt fen soil,
and the molyMetum toxicity was masked in coosequence. When the
deicietrcy w"&s corrected the poisotrous effect of molybdetrum on this soil 

''asvery markd, eveo with tbe lower dressing.
33. \I/aRrNGroN, K. 1947,- Moubdrnum and irs cffec, otL grodh oJ lzth.ca.

Victory Farm Forum, No. 27.
I-ettuce growtr in nutdeot solutiotr showed such aarked betreft from the

addition ot 0.1 p.p.m. molybdeuum that the elemeDt appears to be essetrtial
for Dormal healtly growth. Itr its absence t"he plaEts iemaired soall and
pale atrd developed a frill of withered leaves between tbe healttry iDner atrd
out€r whorls. Exc6s molyMenum was harmlul and 100 p.p.m. of the elemeEt
caused serious injury. The poisooous effect was to somt extetrt depeDdetrt
otr the variety of lettuce atrd the time of yez'r at which it was gro\r'n: but ao
corretabon between the molytldetrEm requLement of the platrt and seasoE
res tound.
31, BRENCIILEY, 

.w. E. 1947. TtE essertial, ndh.r. of c.rrdin ,Dirro,
.lct tcnts for Plalt nLbilion. II. Bot. Rev., 13, 169,193.

A re\'iew ol the literature of minor elements itr their relatiou to platrts,
following two similar reviews puhli,hed in 1935 (Bot. Rev.) aqd 1943 (Biol.
Rev.).
35. BRLSCHLEY, rll'. E.. arr,l THr RS'o:\, J. lt. 1948. Su1gestions 1., tlu

t ontrcl of urld octr. .\gri.ulrure. 51, l2-16.
Inlormatioa about methods that have bectr tried for tle control of wild

oats has been collected during the last year from various parts of the countr-v,
and the results are here summarized. Suggestioos are also made for 6eid
experimeots involviog cotrtrol by sp€cial methods of cultivatio[ aad cropping.
36. BRENcsLBy, 

.w. E., and LoNc, H. C. 194?. tyeeds of cornfgtds,
New Bioloty, 2, 96-115.

A survey oI the veeds speciall\' associated $ith c€real crcps and methodg
oI cultural and chemical control.

REYIEWS BY W. E. BRENCHLEY
37. WrryrE, R. O. 19.16. Crop production and .'1j.t;ronnenr. rlp.372.

Faber aod Faber. 25/- net, Agriculture, 1947, LIV, 333. '-
38. NErsoN, A. 1946. Pli.ci?tes of ay;ct lrulal boroqt. pp. 556.

T. Nelson & SoDs, Ltd. 35/-. Atdculture, 1 7, Llr,, Sii-
Department of Crop Physiology

39. W.{rsoN, D. l. 1947. Compenti!. ph)tsiolog;cal studics oa th. Cloath
oI [ield trops. I. yartolio,t irt rct assimilation ?dta and teal aua
belue.n spc.ies and varicties, a d uirhin and betuc.n years. AED'. Bot.,
N.S., ll, {l-76.

DetcrminatioDs of Det assimilation rate (NAR) and oI leal area D€r Dlatrt
or Irer Eretre of drilJ row were made at intirvali throughout tbe irowih of
feldrrops of wbeat, barley, potatoes, maDgolds, -and suFai-b€et at
Rothafisted. Data are presented trom 15 experiments in 6 iears. The
experimeDts iucluded comparisons of !.arieties of the same crop aaa ol sowitrgs
Dade otr dirEerctrt dates.

Net,Kihil.tiotr rate showed simil.r lar.iatioo with tiDe itr aI vear.
risilg duri-og the spring months ,roE very low values itr winter to a maimum
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8t Eidsumoer, and subGequetrtly latitrt duri[g tle late summer iurd autuErn.
This time treod is attributed to seasotrat change ia climatic factors'
Deviations from a smooth tiEe ttetrd werc Iourd to bc correlated with
t€mD€rature deviations. The relatiotr of NAR t-o temp€rature varied iE
diffdrent crops; for example, tlat of potato€s increased. wbile tbat o{ sugar_
beet declea;?d, rrith inclease in the mean daily temperature ratr8e. No
sisnificaDt correlation betwe€tr NAR and mean daily radiatiotr was detected.
" N.t assi^ilation rate measurcd for the same q)ecies over comParable

caleodar periods wa-s foood to vary from year to year. Tbis an lual variatiotr
mav havi been'due partlv to difi;erc€s betwe€o veals in cliEatic conditoas,
and Dartlv to differ;trces' betweeD 6elds itr soil coDditioDs The existeEce of
a seionai time trend atrd ol aaDual variatioD io NAR is evideDce agaitrst the
hFothesis tbat, apart {rom short-Period fluctuatiotrs, NAR is indepetrdeat
oI enviroamental cotrditioDs.

All the species tested rrere fou-od t! difier in NAR, when comparcd over
the same calendar oeriod i[ tbe same vear. The rate hcr€ased in the order:
wheat, barley, podtoes, matrgolds, sudar_beet. At the extreEes tlrc NAR oI
supar-beet w-as'about twice that oI wLeat. Smalt but signifcatrt difiereDc€s
of"NAR were also found betvteetr vanetres oI su8ar-beet and Potatoes, but
not of wheat.

The Det assiEilation rate oI sugar_beet w'&s sluhtly ioctee-sed by later
sowhg. This may imply that NAR declines witl age, irdE)etrdeatly of
chanei iltr external factors, but other explatratioDs are poGsible Autumn-
sorrE- atrd sprilg-sowE wheat of the same variety difered little ia NAR.
These result! sh6w tbat variation of NAR with age plays little i, any Part in
determi[hg seasoEal varietion.

The leaf area per metre ol drill los of wheat be8au to indease rapidly at
about the tide o_l maximua shoot truEber, reached its aaxiEllm itr early
Iune durins the Dbas€ of shoot elotrgatiotr whetr the shoots had attai-oed about
iaff tueir i'nat hiisbt, and thea direa-sed to zero at the ead o, July. The
seoueace o, changei i-n the leaf area of barley was similar, but occurred later
in'the vear: in aootiast with wheat, Ieaf area and shoot aumber reaahed
their m;rima at about the saEe date, at tbe etrd of JuDe. Potato€s attained
their maximum leaf area per PlaDt in Au8ust, aod like cereals showed e raPid
declease o( leaf area i! tde biter stages oi growth The change with time in
leaf arca per platrt of sugar-beet dq)etrded otr the date of sowitrg. Early
sowiaes pioduied tbeir m-aximum leaf area itr September, and subsequeDtly
ttrere'*a! a slow fall, but the leal area of late sowings coDtiaued to increase
into November.

Diferences between yeaIs atrd betnreetr varieties in leaf area per- Plaot of
susar-beet were maidv due to variatiotr io leaf size aod Bot in leaf trumbei
D; ohtrt. This *as probablv also t e of wheat, but ia potatoes variatioD.
;l le;f number also coit ibrrted to dete.mifle the differetrc8 bet\,seetr varieties
itr leaf area per Platrt.

Ner a-ssimilation rate was huch less variable betweea years aod between
varieties of the same qxcies thaD leat area. CoDsequeDtly tbe difieretrc€s
b€tween vears and varieti€s io yield of dry matter reflected maioly the
difierencei in leaf a!ea, ard showed Do clo€e rel.atron to ttre mDch small€r
difierences itr NAR. SiEilarly, diflereDces between sPecies in leld ot dry
matter were accounted lor alirost completely by difieiences in leal area, rn
sDite of tle wide variatiotr ia NAR b€tween species The reasotr is that i[
d:ifieretrt sDecies tbe Droduchoa of lea{ aree occurred at diferent stages oI the
seasonal cicle of NAit. I[ qeneral, variation itr leal atea wa-s the Eartr factor
determini;g differeDc€s itr yi;ld; variatioa io NAR was of Eilror imPortatrce.

40. WArsoN, D. l. 1947. Cotfantiu. PhysiologicLt srudics on lhc Sro nh
ol ficld .tols. It Thc .ll.cl of oatJing "ulric saP,ly on ncl assit ila'
tidn nt. aid, l?af er.a. Ain. Bot, N.S., ll' 375-407.

Grolvttr aoahsis was used to itrvestigate the physiological caus€s of varia-
tion itr dry-mat6r yield produced by varied nuttient supply to crops oI what,
barlev. a;d maocoids s.6-a i.o 1930 otr three oI tbe cla-rsical feld exPeriEetrts
at R;tlBmsted.- In -these experimeats the same crop bas bee! ttown
couhnuously on plots receivin6 'iaried aanual Ierdliser treatmeBts, which have
continued uicba_nged over a l6n6 period of yeaE. Severe Eutrieat de6cieocy
has developed ou Ihe plots where nulrieots Lave beeo withbeld, atrd the ralge
o{ notrient suoolv G coos@uentlv verv wide The erperiments proYide
rE{ormatroa ot' iUL etecc ol_nitroiea il the form oI sulphate of aEEoDia'
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phosphate, potash,- a.aixture oI soaliuE. aEd magoesiuE salts, farmyard
malrure, and of fauowiog during the previoas year.

Nitroteaous Iertiliser coDsistetrtly increased Det assimilatiotr rate (NAR),
This e6ect was not restricted to the later stages o[ qrowth, and cooseauentlv
ca.n-oot b€ attributed to delayed s€oesceDce ol the leaves. In the earli stag;
of growtl oitrogen usually produ.ed a greater hcrease o[ NAR in the preseice
o{ other outrieDts tban itr their absence. but rn the mansold exDeriieDr the
addition of farmyard @aDure or potash caused a reducEou in'the espooser
to nitrogetr.

FalloNing causes an accumula.tiotr of aitxate irr the soil and, like rdtrogea
supplied iD the Iorm of fertiliser, it increased NAR.

The efiects of the other nutrieDts oq NAR were smaller and more variable.
Phosphate aod pob-sh reduced the NAR of wbeat. while sodium aod mag-
tresiurn salts appaletrdy increased it. Up to the time oI maxiEum leaf are,,
all treatments iocreased the N.{R of barley, alld the effect of each was
iocleased by tlrc prcsence oI the others. Itr the subsequent period the
average efiects of Eitrogen, phosphate, atrd a combioed dressitrg ol potassium,
sodium, atrd mattresiud salts werc all negative, but the interactiols bet$eea
the trutrieots uere Large, pos.sibly because deterioration of the photosyDthetic
mechaoism '\{as more rapid io the leaves of plants with uobalaoced trutrietrt
supply in t}le senescent phase preceding deattt oI tbe Bhole platrt. ID the
EaoSold experimcnt, phosphate, potash, and the mixture of sodium and
magnesium salts all increased NAR itr the period belore maximum leaf area.
Sub6equetrtly, the itrteactiols \r'ere large compared with the maitr efiects, as
itr itre barley experimetrt, but it is doubtlul whether this has atry coa[exioa
with senesc€dce or whether it was merely the tesult oI increased sampliag
erronr. Itr thG Friod phosphate markedly reduced NAR, while potassium
or sodium atrd maStresium salts hcreased it, when apptied separatcly, but
rcduced it when applied together.

AII beatBeats iqqeased leal area per mehe or per plaot, but the time at
which the effects occurred, and the mantrer in which they were produced,
di.6ered with tbe diferetrt nutrietrts. [n the cereal experiEeuts; aitrogen
iacre&sed both shoot number per metre and leaf area per shoot, so that its
effect oD leaf area per metrc was appareDt thrcuthout the whole growth
period. Phosphate increased shoot number, but had little efiect on leaf area
per shoot, tetrdiug to depress it in the late! states, presumably by hastedng
the death oI the leaves. Potassium alld sodium, otr the other hatrd, had
little efiect otr shoot [umber, but itrcreas€d leaf area per shoot, possibly by
prolon8iEg the life of the leaves. CoNequently, phosphate produced ils
Sreatest effect oa leaf area per platrt at aa earlier stage of $o\rth than
potassium or sodium. Itr the matrgold experimetrt nitrogeB iacreased both
leaf truEber aEd leaf size, and its efects cotrtinued to hcrease throughout ttre
*hole period oI growth. The increas€s oI lea( area produced by phosphate,
pota-rsium, aad sodium were maximal in August and September, tater Iauiog
to zero iD October. Phosphate increased both leal trumber and lea.f size, but
potassium atrd sodium had oo efiect on leal [umber.

The efiects oI Iarmyard maoure v.ere similar to those of a tertiliser mixture
supplyiDg Ditroge4 phosphate, and pota-sh.

In general, the efiects oI varied outrieot supply *e!e r€l,atively grer.tcr o!
lea{ arca thatr otr NAR; variatioE h dry-matter production caused by varyiDg
lutrreEt supply was EaiDly the result of chatrges i.o leaf area, aod variatiotr ol
NAR r,/as of secondar)r imlrcrtzoce. Io some coDditiorrs, horf,eve!, potasisiuE
aod sodium produced a greater percentage itrcrease in NAR than'iD leaf area.
This may imply that pota-s.sium has special fuDctioEs i[ relatiotr to photo-
sFtl€sis; iI so, it appears that ia DaDSolds thes€ functioos cao also be
funled by sodium.

11. MoRroN, A. G., atrd WarsoN, D. !. A physiolot;.al study oI kaf
Brouth. Aaa. Bot. (ID the press.)

l. Tbe efiect oI nitrogea, salt (NaCl), atrd water supply oo leaf growth
was investigated itr two varieties of sugar be€t growu itr pot culture.

2. The r.te oI leal productiotr by tle apicd me.Gtem was iftrea!€d by
itc.easi.g ttre exterBal dtrogetr supply but was uaaffected by salt or wat€r
ruPPly.

3. In oEe rariety the trlrEber of cells itr the individual leaf was iucreased
by higher N and water supply, but decreased by salt. Io tbe otber vadety
rater 8upply had no effect o! cell ouEber (N and salt not trsted).
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{. Ce[ size varied considetably with water suPPly atrd other exterDal
coiditions but tro general conclusiotrs catr be dra*n froE the liEited data
av"ailable.

6. the Durlber oI cells io the leal is greatly reduced whetr the itritials arise
in comDlete darkness, although such leava s are caPable of normal cell exteDsion
il retu'rned to light soon enough.

6. Efiects of the treatments otr yield aod leaf area were eiaaiaed NAR
was utrafected by extcrDal Nikogea suPply, although there was evide[ce that
it is trot iDdependetrt of iDtemal level of nitrogeo

7. Examinatiotr of ield material shoEs that the efiect of manutial
trealment oa cell trumber atrd cell size in the leal varied considerably with
difiereEt species.

42- CRoox, E. M., a.ad W^rsoN, D. J- Stud;cs on tht storage oI Potalocs-
I. Chonges in coit?osition dwing stonge in tldmps, l. A8ric, Sci (In
the press.)

Chanses in the Dercentage of dry matter, sugars' starcb and 
'titro8eroreseDt i; Arratr Ba;ner and .lIajestic potato tubers during storage in clamps

;ntit Iulv r,rere studied iu two s;asonsl ltr the first seasoD, the ascorbic acid
conteit ird the distributrotr of nitrogen betweeD tbree fractions (iosoluble,
;luble coagulable, soluble non-coagilable) were also deterrnined' In the
second seaso'o, weighed samPles of tubers were iotroduced ioto the clamps so

tUaicua"ges'in aisotute a'mouats oI tbe different consutueots Present. in
ttt. trbers"o. sorouts coEld be Eeasured. The effects of reEoving or retaining
the soil cover bn the clamps alter early April were compared.

T)rv rnatter Der cent. oafresh weight in the tub€rs varied lituedunngthe
earlv;art oI thA storase Deriod. -{fte} the remo l of the soil cover io APril.
the hry matter contenl bigan to rise, but it decreased slightly iI the soil was
left otr the clamp.

In t}le first siasoo. srctose and rcduciDg sugars Ixr cetrt' of dry matt€r
both decrased slorly to a minimuD in APril, aod subcequently there was a
raDid rise. ltr the siaond season, the suclose atrd reducing sugar coBteots
inireased betweeo October atrd Ma"rch; this was foUowed by a fall until
Mav and a {inal rise. Starch per cent. of dry f,atter tended to Iall as the
stdase Deriod lengthetred, but after sprouting began there was a temPoBry
rise. 'Co'ntinuous iecords of tbe tenperatures ill the GlamPs were available

' 
Ior the second sea-sotr, and it was sho\i'n that the rise and fall of suclose content
betleeeo October aod May could be ac_couDted for by the sensitivity oI the
starch, sugar balance to low temperatures, vrhich causes potato€s to sweetetr
at temDer;tures below 6oC. 'Ihe chatrges in reducitrS sugar cotrtent were
less cle;rly correlated with temp€rafure. The ,i[al rise oI sugar coDtent was
attributed' to intemal changes a^ssociated with senescetrce.

There wa-s no colsisten-t time-trend iD total nitrogen per cent. of dry
nratter. The insoluble oitrogeD fractiotr r*'as almo6t coostaEt throughout
storase. aDd the other fiaction=s showed little chaDge until tle onset of sProut-
ins- ifier whicb the soluble-coagulable fractioD decreased atrd the soluble
noii-coaeulable {raction incrq-sed. Asaorbic acid content increas€d duriog
the earlv stases oI storage to a ma-tmum at about the time v.hen sProuts
begao t6 appiar, atrd thei fel raPidly to a very lov value at the end of the
stoBge period.

TEe iotal weisht oI water present in the tubers decliled throughout
storase. ID the cI;mD which redircd its soil coa€r, 12 p€r ceot' of the$ater
iaitiailv oresent bad'beeu lost bY Tulv aEd 6 per cent. wa3 lecovered fur thc
sprouti. 'Remor'al of the soil cover_in Apri.l ilcie&sed the water loss {rom the
tubers to 27 pet cent. and tbe recovery i.o the sprouts to 8 P€r c€Dt.

There wai no appreciable chaoSe ia the tol.al dry matter oI the tuberg
utrtil ADril. but. bv'fulv, l5 per cen=t. oI idtial dry matter had been lost' atrd
a tlird'of this wai iecdv"rea in the sprouls. Remoid of the soil cover had
little effect on the drv oatier changes.

'I he change $ith tiEe in ftesb waight o, the tubers w?-s deteftobed maiDly
bv lo6s of w_;16. thus, tubers io thd chmp covered tbrou8hout storage lost
lii oer cent. o{ their initial fresh lteight by July, atrd oI tbis g IrcrceDt. was
can'kibutrd bv water lo6s ard 3 pe! ceDt. by dry matter lo€s. Removal of tho
soil cover doubled the loss of fresh w€ight, etrtfuely by itrcreasiDg water lo€s-

The total nilrogen content oI tie tube8 decreased duritrg storqqe yy
10 per ceot. of the hitial vatue, alld all tbe ,ritro8en loss w&s recovered itr the
spronts.
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The total aoouots oI starch ard residual &y dattar (total dry E'attei

I€s! staich ard sugars) in the tube$ did not change aPPreci4bly betweea
Gob€r and Iaouarv. but itr the lollowing oonth 20 per cent. of the initial
rtercb d.isaD*ared ind resiaud dry matter increas€d correspotrdingly. Tbe
amount oI idarch then remained nearly constaDt uDtil May, but subsequendy
it decr€-eed rapidly atrd by July, ooly 60 per cent. of the initiat starch re-
aaioed io the 

_tutirs. 
Residual dry matter also remahed neaily constant

between February and April, teDdida to rise sti8htly, but itr May most oI the
rBidual drv matier addea in the pre\rious thlee raoDtbs uras lo6t, and it was
tlis chanci that caused the incrase io starch a-s per ceot. of dry Eatter at
this time] At the eDd oI the storage period residual dry E'attEr iEcreased
isain. These chanses indrcale a steady conversroD of starch ilto some com_

o;nent of residual dry matter, proceeding ,aPidly duri.og January and
hebruarv, and then viry slol.ly, possibly because ot {a[ itr temp€rature'
With thi: onset of sproutirg the change ll.as temPorarily reversed, buf at the
eod oI the storage deriod iiwas re'sumed at a more rapid rate. The whole of
tbe toss of dry iaiter rrom the tukrs dDrint storage was at the exPelse o[
*arch.

Cooking tests showed Do appreciahlc cban8e in the texture of boiled tubers
untJ Aprili after rvtrich a rapid deterioration set in. Ttris was apparetrtly not
directly connected Nith sprouting.

Department of Statisdcs

STATISTICAI METHODOLOGY

1g. ANscoxBE, F. J. 1918. . SonPling tkory oI tugaliac bi,to"tidl and
logaitht ic disbibutions. Biometrika (Itr the Pr€ss )

6l N.palio. birornial distr;brtiol. Remarks orr the maximu-E-likelihood
csti ation" of DaraEeters. The eEcietrcy of estimates ot Dometrt t)?e.
uirtnree oI ndsative bioomial distributions: the Dature of the resulting
ai tbiU"tioo. a i€st for beterogetreity itr the meaE. The estiEatiotr of a
JJ-"" "il"r""t 

-* E"- . d.io 6f smal samples with varyiog means.

Tte treatme;t of 6eld iGect_Population couots
(il Loeaittfitic serirs. The error o, estimatiotr ol the ildex of diversity

". 
'n{ixtu.k oI logarith6ic series: the trature oI tbe resulthg distribotion,

sDd test fot heterogeneity in the Eean.
Ifi) Remarks otr the coopouDd biDomial distributioDs correspotrdint to

thc above compound Poissotr dGt ibutiotrs.
(iv) NuEerical exanrPles.

11, ANsco BE, F. J. !9t8. Tk traL,fol,,talio' of Poisson, bino iat aid
n gdrhte binoniTl dara. Biodetrika. (Itr tbe Press )

The asvmototic behavlour oI a traisformaEotr (due to A. H L JohnsoE),
,:"tt,+il ir " 

p"i..oa va.riable r is showu. Analogous traLslorBafioDs are

i."ii"a iii'Ui"o-i"t and negative biuomial variables' Tables are givetr

owing o"me;cally tIe behav-iour of the translormatiotrs lor small values of
the oeatr.
45. AxscorrBE, F. J. 1948. Tie oalidity of co,nPuoliv' e'Pe/i'i'nts'

J. R. Statist. S&. (Itr the Press )
Al iccount oI the logic o[ experiEeltation, the topics covered beiut: ttre

efiect of raDdodization -o! the analysis of ao exPeriEeot; PrrecautoDn otber
t}ran ra[doEi7-ation tha,t cal be taketr to secure YaLrdrty; cuffetrt 

']6tems 
or

itrductive i.nlerence; the extetrt to which it is Pdssible to draw valid cotrclusrorB

fto[ an erpedment.
aA o ENorirLLE-lvl.H. lg47. N otcs on ,i. .alculalion of autoco'lclatio'ts

ifiio, 
""toregrcssiv, 

s.ir,rs. BioEoetrika' 34 365-367'

It is;bowa that tle lundaEenlal coDstaots of autor€8r€ssive-schem-es catr

be calculated bv aD extetrsiotr oI tle method ol Eetreratiot functioEs wbereby
iaverse linear giueratint fu[ctions are used.

17 . ooENoutLtr, M. H. 19'f8. Som. rcstglls in th' ksling oI s"ial
httiatiotr cocffcicttts. Biometrika, 35' (In tbe press )

It is deBonstratea oatiematicaUy tbat the serial corelatioa co€frcietrts
or_*itl-i"tt"io-a.ai6cations be t€+ad by the tra"sfordatiotr oscd for the
ofiIitrary correlation coe6cietrt. Thb result is testetl numerrcauy '
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48. OuENourLLE, M. H. l94tl. A hrg.-sanPk kst for tha goodn ss oI It
of at tot.grcssiva sch.ntes. I. R. Statist. Soc., 110, 123-129.

It is shom that a seri€s ol linear Iutrctions oI serial correlatiotr coeficieDB,
which are itr lact large sample diskibutions of partial coEelations, caa be used
to test autoregres.sive schemes. It b also showo that sulrcrposed variations
caa be tested simultatreoudy.

49. OuENourLLE, M. H. 1948. Tha joir.t d;sribttion oI sc"iot .orr.lolion
coefr4cnts. Ann. Math. Stetist., 19. (to the press.)

The .joint distributioB of serial correlatioa coemcients defned circularly is
iovestigated both wheE these are corrected aod uacorected for the mea!.
Au exact distribution is obtaiaed Ior the Iormer cas€ while ao intetBl
approri-matjotr is obtaiaed itr the latter-

QuENourLLE, M. H. 1948. Thc analysis of corsiar.ee dnil, ,ton-
otlhogonal com?arisorrs. Biomekics, 4- (Itr the Pless.)It is shown tbat when deviations from orthogoaality are sdall, such as

sometimes occur in field atrd animal e4)erimentation atrd also in survey wo.k,
the usual process oI fitting cotrstants caD be greatly simplified by the use ol
covariance analyses.

51. guENouILLE, Il. H. 1948. Problzms ii ?lane sarnpling. Aan,
Math. Statist. (Itr the press.)

The ,cladve zrccuralcy of difierent Eethods oI sampli[g all area :!ae
investigated mathematically and expressions are derived for the ty?es oI
colrelatiotr fufictions which [ormally occur. By this rneaEs the rclative
accuracics of systematic atrd stratified raDdom saEpling are iBvestigated
utrder difiereat cooalitioDs. Numerical examples oI the ].arious methods ol
saropling are 8ivetr.
52. QUENoUILLE, .\I. H. 1948. Th. et alualion of Paobabilitica ir. d

,tott .al ,nultitaliate disrTiburioi uirh sPecial relzl.t ce to the corrckiion
ralio. E,ditr. Math. Soc. (In the press.)

The large-sample distribution lunctiotr of the correlation ratio is obtaiDed
atrd rcduction lormula atrd methods of evaluatioE are given.
53. QuENourLLE, M. II. f948. I techbiquc for lht q artitalitte estination

of soil micTo-orgottisms. Statistical appendii to a paper by P. C. T.
Jores and J. E. Mollison. J. cen. Miqobiol., 2, 6H8.

It is showa that the distribution oI bacteria per colotry is logarithmic, the
distributiotr of colonies per plate is Poisson atrd consequently that the
distributiotr oI bacteria per plate is negative binomial. Mathematical
reasons for this are givea and the appropriate numerical methods of anal).sis
are investigated.
54. YArEs, F- 1947. The analysis of daro f/om alt ?ossibla rcciplocal

crosses of o groltP oI srrains. I]iercdity, l, 287-301.
The paper describes the analysis of data obtai[ed irl plant brceditg work

whetr all possible reciprocal crosses between alifierent lines are made. The
calas discussed are: self-sterility, no self-sterility, set-sterility with incom-
patibifiry within groups oI lires. The l3-st case is illnslrated by a trumerical
examPle.
55. Y^rEs, F. 1947. Thc analysis of co ingencl tobks uith g/o*ings

bes.d on qrantitoti!. clgractcrs. Biornefrkz,35, 176-181.
The paper deals with tne aaa.lysis oI a p x q coEti[getrcy table in the case

itr vrhich otre or botl goupi.trgs are basd otr chara.ters which are either
directly quantitative or are ilr the lorm of tradilAs which catr be regarded as
!""iog .o uEderlyitrg quaDtitative basis. The method oI atralFis is
illdstrated by a Durnerical example.
56. YArEs, F. 1948. Syslcmatic samprirg. Pbit- Trans. (Iu the press.)

This paper giv€s an a.count of the resulG of an investigation iut6 ooe-
diEensioDal s)stematic saDpliug, i.e., ttre sampting of sequenr.es of qua.ntita-
tire \?]ues by the use of sampting Iroints equaly spaced along ttre s€querce.
New methods, usitrg what are termed parti,al sr.stematic samples, are evolved
Ior estimathg the systematic sampliirg error ftom short sectiotrs of sequences
of coopletely enuoerated trumerical materiat. Simple eDd-correcti6ns are
proposed for eliEohating the errors, due to tretrd, which are otherwise itrherent
i[ raadomly located systematic samples. It b demonstrated that it i3
iEpocsible to make any fully reliable estimete of tbe saopling error froE the
E6temetic saEplitrg re$rlts therB€lves, tiough if the cotrthuous cooponetrts
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of va,riatioo are trot too marked, the sum oi sets oI terms taLen altcraately
IrGitive atrd Eegative, u'itb suitable end adjust6etrts, will Provide a
moder"ately satislactory estiBate, which \^.i.ll always be an overestimate
provided there are tro periodicities. This €stimate b substatrtialy better
tllaa the custoeary €stimate bas€d on succ€ssive diEeretrces. Io other cas€s
supplemetrtary saEpling is required to lumisb an estimate of err,or, :uld
metbods are descriH \rhereby estmate6 catr be derived from suppleBetrtarjt
samptes at bau spacinS, or at half aod quarter sPacing. Tbe Pelformatrce ol
systaBatic saEpling is investigated theoreticaly for certain matheoatical
IuactioE, and aiso by the numerical analysis ot cerain aumerical sequences.
The rclation tetweeu the gaitr in precisiotr and the Sain iE e6cieEcy i5
evaluat€d.

REPORTS OF STATISTICAL INVESTIGATIONS
57. ANscor.BB, F. J., atrd SrNcE, B. N. f948. Liniration of bA.te"i4 W

,ticlo+ dato$ ir soir. Nature, 16l' 140-
An aDalysis of the edibility oI &7 strai-os oI soil bactlrie, of various tyP€s,

by eight micro-predators. These micro-prcdatots sbow soEe associetioa itr
choice oI prey, ; iJ some bacterial stiails are rnore intrinsically edible to the
biclo-predators thaE others.
58. Bo'rD, D. A., aDd MArErsoN, l. 1947. Fzrtiliser a??lic4tior.:

lidings oJ ttu Stmcl oI Fcn;lis.r Praili... Agticulture, 5'1, 32H24.
A summary b given o( inlormatioa on the use of coEbilre drill! obtained

by ttre Suivee of Fertiliser kactice. Odv itr tbe Eastertr and South-Eattern
pi""i.tr"o *6 more thaa hall the pbosphatr fertiliser applied by combhe
irill, aad eveo i.D thes€ provinc€s combine drils were lelatively utrcommon
ia solDe oI the more backward dislticts. Ia the west aod trorth of t}te coutrtry
ttre diskibutio[ oI combitre drils was sporadic, but geDerally sPeaking t]ley
wer€ used on only a very sDall Percentage ot the Iards, Io all districts there
vas a Darked tendeDcy for ti€ combine drils to be employed oo the larte!
IsrEs. While larEs using combhe drills used mEch the same total aEoutrt
of lertiliser a-9 larEs whiah broadcast their Jertiliser, the proportion oI the
a.rease dressed was hieher bv about one-third on the combitre drill faros.

TIi'e only suweyed-area where combiae dritliDg of root cloPs was at dl
common was the teE part of Huqdrgdonshire aod the Isle oI Ely, whete a
coGiderable proportioo of the carots, sugd beet and manSolds ate &illed
in this way-

SUMMARIES, REVIEWS, ETC.

59. YATES, F. 1947. Thc irlJkccc oI ayictltltul ?csea/ch stdtistis on
,hc d.rclof enf of samPling ,fuoit. PaWr read at Itrternatiotral
Statistical- ConlereDc!, Washi.ngtoa. (In the Pr6s.)

60. Y^TES, F. 1947. T.chnEue of lh. dnalysis ol oalianc.. Nature, 160'
472 lcorrespondelce).

6f. Y^TES, F. 1948. TEIoNET, P. M.thodcs statistigttcs nod.rncs ilcs
adminisfiorions fiderolcs a{, Ehls-Unk. (Review.) Nature, 16l' 153.

Department of Plant PathologY
BOOK

62. BAWDEN, F. C. 1948. Plant disrasrs. EdhbuiSh, NelsoD.

GENERAL ARTICLES
el. B^WDEN, F. C. 1948. Sortt implicatioils and lirrritat;ons ol lccdt

uorh on Plant lir{ses. Proc.4ttr Itrter. Cong. for MicrobioloSy.

6,1, SBETEBLD, F. M- L, 1948. The virus in the ?lan cell. Proc. 6+h
Inter. CoDg. for E{rtI. Cytology, StocLholE.

65. 1948- Sortc cttolog;cal studies of t ir',/.s infectct ?lorLts.
koc. 7tn Meetiag E. M. Sroup of tbe IDstit. Pbys.

66. G^RRErr. S. D., aDd BsDDrN, W. 1947. Conl/ol of raha'dll Mder
thc Charrrbe dirL syst fi of inte$i@ ba ey g/ouin{. Agriculture, 54'
425_26.

67. W^rsoN, M. A. 191?. Solnc osl.cls ol rtu c?r|fliolot! of lh. ydlous
aiil ,nosai. d;s.,'scs ol stgdr bcci. PtoI. CoEI. Iat. de Rech. Better-
averies.
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Doxc^srrf,- t. P.. atrd GRrcorv, P. H. l9{& Tb *r.d ol ot },
aiscascs ir tli futoto cror. A. R- C' RcPort s€rics No. 7' Lrdoa H.u'
Stadorcry o6ce.

RESEARCH PAPERS

B^vDEx- F. C.. aDd Croot, E. M. 1947- Sorrc fio@ics oI )oteb
vit*s Xi' hdf.rt 4,cts,rtdc irt dillcr.nt uays. Btit. J. ExP. Path,
28, 403.

Rw incubatins 6brous residues fiom leaves inJected with potato virus X
-i*r i"..-"" t.& the alimetrtarv hact of soails, as much vinrs is obtaiacd
o o..rrJ in oo. About 4 per ce;t. of the virus extracted by snail eaz5rmes

is rele4s€d bv fotrdilg the 6bre fircly in a tiiPleroller mill.
tre virui in the drfieretrt kinds oI extracts do€ trot alifler 8rcatly Ltr

iDlectiyiw, but the sizes oI partictes vary sidely. The Particles ia EiI
ertffts -are short atrd sive somatic_tvpe precipitin reactioDs. ltr saarl
extracts. the Dartrcles are -sleatly elougetA; in keshty-extrackd 6aP PaS+
lenoth is variable but the aveiase is grcater thaa in diI exb_ects; botlr
e#"s ci"" typical flagellar type precipitin r@.tions The yirus Particlc'
itr saD varv in ie;sth and readily aggYe8ate li-oearl]'.

tj,cubai{ns miII extracts witb -h-ealihv platrt sap or try?sir caus€s tbe
smalt partictis to aggregate and changeJ their Precipitiq reactiotr from
somatic to flacellar tlDe.- 

Virus x i; mill ;iiracts or in purified preparations, but trot ir saP, i5

i.uactivated bv incobatioa with pH 7 Phosphate buffer alld cblorolorm'
This inactivation is prevented by snail etrzyme preParatrotrs, bealthy Iear saP

and some other pro&intootaining solutiotrs.
- ftt" lriru" coitent oI inlected ltaots varies rsith differetrt hosts atrd vims
strains- The lareest was found witlt XL in tofiatoes, where the virus
amounted to 2 Der cent. of the drv weight ot the leaves' There is no
utr€ouivocal evidincc on either the siie of ihe particles a-s they exist itr t'b€
hosd cetls or the relatiotrship betEeeo the virus occurring itr sap and that
remaining in the fibrous residues.

70. B^u'DEN, F. C., and KrEczKowsKt, -{ 1948 Vaiatio"s ;r 
'h'brabzrtips ol bolato oirus X artd lhei, .llects on ils inl$a(tions t"ith

'r;tti,rrtttea.i a:nd Proteo\4i ?nz!i*r. J.Geo Microbiol ,2' 173'

Wher concetrtrated by PreciPitatioo with acid atrd salts, or by.hiSh_sPeed
ceotrifosation. potato 

"itirJx t"hd. to t .ome insoluble though stitl remaiaiDg
infectivi and sirologicaly active. This Sreatly comPlicates ,Punbcation atrd
no method "as fouia tlit could be relied upoo to give Sood yields of virus
with coostant properties. Insolubility is correlatFd with thc aggregahon. ot
virus oarticles io form lons threads tb'at become entangled, but it is probable
that ctmbination of the Particles rith some cell cotrstituents is also coDcemed

insoluble preparatioirs dilisolve slo\r'l]' when incubated witn pH 7 boric
acid bufier, aid iapidlv in the presence ot trwsia and ch\Tokypsin Botn
of these enzrmes hidtol!'se rirus X, ch\'motrl?sin bcing more etJechve, Dut
different strtins of ihe virus vary in suscePtibility.

Ribonuclease readily hydrolfaes the nucleic acid derived {rom virus x'
but se€ms to have no eizyfoic aitioa oo the active virus. when mixed with
tlu "i.,r", tlte enzy'me c6mbines with it atrd reversibly iEhibits infectivity'
At oH 7 the addition oI ritrcouclease to soluble virus preparatrons causes

Ioss'of anisokopy of 6ow, a Ia[ in precipitio titre, atrd the Productiotr of aD

iDsoluble compie;. Incubafiotr at iH 7:5 n'itb boric bufier- slowiy dissolves
the complex ind restores the ori8iml Properties of the vinrs; the rate. oI
re-solution is increased by the Preserce oI tr}?sitr. Some PrePaGtioJrs ot the
virus were partiatly diompised by iocubatiotr witi boric bufler, aad
so-"ti-o tile ratri oI decrimpositirin *'as ircreased in the prcsetrce of
dbotruclease.

71, B^WDEN, F. C., K^ss^Nrs. E}., aDd RoBERTS, F. M . l9't8 . S'di's
on th. i;PonaiA ain conltol oI po,ato drus X. Aoo' APPI Biol,35'
250.

The success oI seed certifcatiotr archerDes i.o coatroling the aphi!-
t-"r-ttt"a viruses that cause leaf roll etrd ruSose mosaic bas Sreatly
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hcreas€d the relative importalce of potato yirus \, ia spite of the valueof such schemes in reducing the prevaleDce oI the most_ virulent strai_ns_Virus X occuE throughout comoercial stocks of Eost varieties and is
rcsponsible ror maay of the utrcertahtiB atrd dificulties encouotered itr
6eld inspectioDs, for the productiotr of leal symptoms bv maav strairlr
depends otr the weatber. Also, the predomhating yirus s[rah iri a stoci
may cEange ,rom s€asotr to seasoa.

Metbods oI testiog lor the preseuce of avirulent strains io Dotato€s are
described. These itrclude transmissioo to suitable indicator ;htrts. Dlani
protecdoD tests, atd serological metbods. The virus cooteod of aiA^ereni
parts oI the pla.nt varies widely, but ill atl is high etrough for traDsmissior to
indicator plarLs at all limes of the year. The virus lootent of immature
tubers is too low to give a precipitin re3ctioD, but ertracts Irom develooi.os
sprouts coDtain aearly a-s much as tho6e {rom folieqe. and caD be used reti;htw-

ItrIectioo of yirus-free stocks of the varieties :Uaiestic aad Arraa i:annl.
with Iour diEeretrt strai-as of viius X reduced their yii:lds by aoounts varvi_ue
Ircm 5 per ceqt. to 24 p€r ceot. Scotch Stoc[ Seed [Iaiestic. howJver]
cropped better thatr the virus-free seed, aad the need for coosiderine additiomi
tactors to fleedom lrom viruses when selecti.nt clonal lioes Ior pro;agatiotr is
stressed.

Virus X was Eot transmitted by cutting healthy tubers witl a ktile
previously used to cut ioJected oDes, atrd cut tubeE $bose storage Daretrchvm.
wa-s rubbed with irfective sap gave rise to virus-free ptaits. tafechon
occurred wheo sprouts were rubbed with itrfective sap aird the virus also
spread from infected to healthy sprouted tubers stored io the saEe sack.

Spread o, the virus under natural conditioDs is slow aod it is coocludedtlat ttre maintenalce of virus-ftee stoc]as ulder commercial cotrditioas is
,easible, p_rovided ttrat precautioDs are ta!.etr to prevetrt coota.t with iufectcdpl+ts. TIe relative_importaDce oI voluDtes platrts aad other sources o,hlection is discussed, atrd methods oI testiri the virus-Iree stocks are
suggested.

12. B^wDEi, F. C., aDd K^ssANrs, B. 1947. Th. b.haviozt of sout.
iathrallJ oc.lt ing 'uoins of potata vh\s y. Atro. -A.ppl. Biot., 3i, SO3.

Potato virus Y *?s obtained lrom field crops of potatoes iu Eatrv strains
shich differed widely in virulence and caus€d disea-ses io the varietv-Maiestic
rangitrg troE severe leaf-drop.streak to mild mosaic. The symoto-ms ciused
by these strains io seveo potato varieties and tobacco are d_escribed and
compared with those caused by the serologically related potato vi-rus C. No
changes were noted io the bebaviour of a.Irt of the strarirs over three vears.
during wbjch they were trarLsmitted to many difiereat plants.

Potato virus C was Eot traGmitted 6y Mlzus fetsicic, the most emcieot
vector oI otber strains o[ virus Y. Nor wa-s virus C traffmitted bv t I other
species of aphides, 8 of which transmitted virus y. The efficGocv with
wbich di(ereot species acted as vectors oI \.irus y varied grea y, a;d it is
suttested that io some species only occasional iudividuals iin tri"smit.

Possible mecbanisms for the evolution of vinrs€s C atrd y are indicat€d.
atrd the efiects of chatrges iu virus, vector atrd host, on the Drevaleace oi
iNect-traDsmitted viruses are discussed.

73, BRo^DBBNI, L. 1947. Alhidts o\)eluirltcritLp as uiltibora? in ,oo
clamPs. Ent. MoD. Mag., &1, 178.

- 
A- trote recording a new overwintering site for Myzts p./sica. ?.:..d otlier

aphides.

74. BAoADBENT, L. 1947. An analysis of cabtures ot Abh;ttide
(Henipterul i" a lieht hap. Tratrs. R. Enf. Soc. Lod., 08, 4ir90.

Four years'captures of aphides in a light trap are aDalvsed. on arithmetic
aod logarithmic bas€s, motrth by moath and ihrougboui the nisbt. It i!
sho*'tr tlat aphidB were flying during the aight lo each month lrdm Mav to
November. An attempt is made to correlaie the capturB of ooe som'-er
with the various met€orological taators prevailiig; activity was Dositivelv
correlated rith the EraximuE teEperature of the pregious dav and with tbi
eveEing readi.ot of the dew point; it wa-s rcgativelt conelated'with the witrd
force o( the previous aftemooo, and wind direction also had a sisnitrcant
efiect. Populatiotr charges Irom year to year were probably depetrd:etrt to s
treet extent on the summer raiofall, the populatiotr beint lower in vet yed!.
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75, BsoADBElar, L., and IftrLL, R. 1947. Aphiacs in rool clat'Lps'
Agriculture, il, 319-22.

A survev of maqgold and $rede clamps ioJested witl aPhides is descriH'
The numbdrs ot M. letsicae irl the clamps was agected by barvestrns atr6-

clasDinq meLhods. The potential datrger of infested clamPs as sources oJ

sprin! migra[t aphides is str€ssed, esPecialy as sugar beet ]'euows vuus rs

commotr also itr matrgolds.

76. G^RRErr, S. D, 1948. Soi, conititions ,nil the lahcall disease of-

uh?ar. iX. Intera ion belueefl host ?hnl r ttiliot , dis?asc ts'aqc, ald
diseas. /esislaice. Ann. ApPl. Biol.,35' 14 17.

In a 6eld experimetrt the Disea-se Rating of tle roots of barley.Ptants
sofierine Irom tik"'"lt **" reduced by application of oitxogea, atrd by a
combin;d dressire of phosphate aDd poiash. This reduction is attributed to
tle Iact tlat man'urin? en_aUtes the c;real Platrt to produce new crown rools
more quicklv Lhatt Olhiobohts graminis cao inJect {hem. ln aD earlrer pot
[ii"re' expdrimeot. 6peration "or this disea-se escape mechadsm t?s iDad-
vertetrtlv r;duced to a miEiEum bv iqoculatiog Pbnts at the crown, atrd by
environfiental conditioLs exceptioDatly Iavourable to idection (sand culture
;.Lrelativelv hiEh temperaturis ir th; glasshouse) Under tbese condjtioas,
not odv wad roo"t Disease Ratinq as high in tbe series receiving a full suPply
oI nutrienLs (NPN) a-s iD tlat receivine ooly otre-third the full amouot, but
it was eveD-r€duced, alEost to one-half, in tbe series receiviag ooe_third

"it on"n ln tbe Dresetrce of fuu phosphate and potash (PK l/3 N)' It is

.oo.iid.a, Lbereiore, that an inciease in Eitrogen suPPly llaay ircrease the
intriosic susceptibility ot i-odividuat roots Lo inJection. at the same hme as

it promotes diiease eacape aDd increa^sed yield of the whole plant

77. GARRETT, S. D.. atrd !iANN, H' H. 194a. Soil cotAiiio s andlhe 
'0he'auiisease oi uheat. X, Cortt ot of the d.isease unde/ conli,,1'o1ts cslttuation

of a spring-soam celeal. Lnn. Appl. Biol.,35' 435-442

In a ield experiment orr the control of take-all at the Woburtr Experimeotal
Station, xriBteiwheat was followed by two coNecutive croPs.o{ spring-sowrr
trtiev. Saopl"s oI l.Ie barley crop'were taken from the 48 ploG of the

""."Ji-."t li tsns and 1946. f6r estimation of root Disease Rating, aad Erain
-rJra.. **" also recorded. .\ comparison oI slx autumn treatmetrts of the
itufUfu n"t 

"lo*, 
that treatmetrts a.gectirg the available nitrogen contenl-o{

the soil exercised a predomixaDt eflect Dpon iDcidence of take_atl rn tne
lollowhs croD. Two efiects of tritrogen applied in autumn have been
d istincuLhed: (l) an immediate e6ect, itr assistitrg survival of ophioboh's
ir" ;i* a inieitea root atrd stubble residues; (2) a deferred eflect, in
iromotins disease escape oI the touowitrg crop. Ploughitrg-ia shaw iq
;utumn ;creased tbe intideoce of take_all, presumably because tle adverse
deferred efiect of decomposing shaw in locking-up available nitr-ogeu.atrd
ri.ithholdins it from the iouoGng crop outweigbed its beDefcial immediate
efiect in heiping to starve{uL O. Eraminis, by depriving the futr8ns oI Ertrogen'
Tbe autumi gr:o*tn of undersowo treloll lMrdi.aSo lupulina) on the stubble
latrd seemed io be entirely tene6cial: active growth of the legume aPPeared
to assist in starving-out b. gtaminis, and nitrogetr was rcleased py d^TgP-
positioo of tlre tre{o,'il in t}e ioil after sPrinS Ploughing in tihe to bene6t th€
barley crop immediately Iouoq'ing.

78. GREGoRY, P. E. de Boly's descti|tion 6nd spechrei oI Peziza
tuckelinana. Trans. Bdt. Mycol. Soc. (In the press.)

Interest io SrlzrotirtiL Fuch?tiana, described by de Bary as the Perfect
sft^pe ol Bolrrtis tirr?".4 oD vine, is revived by the product,ou of aPothecra rn
oui cutturd bv DraWoE and Groves. The identiicatiotr of these apotlrecia
't 

" uoo uoa.6a bv'lack of in{ormation ol1 de Bsry's lungus, the lefererce
osualy cited as a d;sciglaon tlerrrg a nomart ttudu,r.,

The various descriptiorls of this Iuogus are cited, itrcludhg a d-etailei'
account aod'6Eure bv ie Barv, which appe3r hitlerto have beetr overlooLed'
Photocr"aDbs ie also givetr bf de Bary's slide of S. F..chPliana kottt l-be

Britisli' Museum (Natural History), which ewidenuy cotrstitutes tbe type
sDecimetr. The irlformatiolt Eow available should belp to determhe ttre

frsition of apothecia produced in pure culture.
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79. GBacoRy, P. H. Th2 o?crarid oI thc pull4oll ,ncchanis oI
Lycoperdon perlatum bf rcirtdro?s shoum by ulttu'hith-s?acd Schti.r.n
cin ntalog?a?ty. TraLs. Brit. M)'col. Soc.

Spore discharSe from pufi-baIs ol tte Ly.'olcrdon fcttoturrt typ€ c D be
brouaht about biimpact 6f water droPs with the flattetred PaPery top of the
eoddperiaium. 

-naid 
a.ops of I mm.- diaoeter or over, atrd raindrip &om

ke€s_are adequate to opeiate ttre mecbiurism. Anallsis of the operatiou -by
ultB-high-sp€€d photoSraphs sbows that the PDfi reaches a heigbt oI a
centimete in approximate-ly oae huddredth of a secotrd after iEPact. The
velocity of the 

-pirff on emerSing lrom the ostiole is oI the order oI 100 cm.
per secoad._ 

The etrdoperidium oI L. P larurn is Dormally waterProol aad ejectioo
continues un-der humid conditions. Estimates, made from meteoroloBical
data, sho\p that a fruit body must be oP€rated ma[y t]ousatrds of times in a
seasoo- lt is cotrcluded tbat raitr drop impact is emcietrt ltr liberating sPores
,ron L. ?crlahrn.
80. HuLL, R. 1947. Heclthy sugal brcr, Agriculture, 5{' 7-21.

Practical measures which may be taLeD to avoid disease iDfection itr'
sugar beet clops are described.

81. HULL, R., atrd warsoN, trI. A. 194?. Fartols afl.cting th. toss oJ

i.A of s{gdr be.l caLseil by br.l y.llous rrir{s. II.
roictlt. l. Acric. Sci., 37. 301.l)alictr. l. Agric. Sci., 37, 301.

The losses caused by inJectiotr iD(The losses caused by inJectiotr iDcreased proportionally as the rEeaD
yield incc&sed Uxough lertiliser applicatrons. Fertiliser treatments did notUxough lertiliser applications. Fertiliser treatments did not

he rate of spread of the dis€a-s€. None ol the commercialh€aay afiect the raG of spread bi the dis€a-s€. None ol the commercial
varieties or the breeders lines which *ere tested were found to be materially
Eore tolerant thaa others to the virus,

92. KAssANIs, B., and KLEczxows(r, A. 1948. Ti, isolaliot anil sornc

?rop.rli.s ol a oinls-inhidting ptoLin flom Ph,+olacca esculerta.
J. Gen. IUicrobiol., 2, 143.

Atr itrhibitor oI plant firuses can be isolatetl from the sap ol Phytotacca
esctlenla by difiercitial precipitatiotr vrith ethanol foUowed by adsorptioE on
celite and elutro[ \ith l0 per cent. NaCl. Purified PrePaBuons cootain
14-15 per cent. nitrogen and 8-12 per cent. carbohydrate, and the inhibitor
is pro6ably a glycoprotein. Deraturatiotr leads to loss oI itrhibiting Pover.
The protein is uDaffected by pepsin and trnsin, unless detratured.

The glycoprotein is isoelectric at about pH 7. It caE combitre with
tobacco Do6arc virus, arld lehetr salt-free solutiotrs oI the two are Dixed in
certaitr proportiols at pH values betweetr their isoelectric points it PreciPitatestle virus in the forB of paracrystalline tlEeads. The glycoprotein also
precipitates tomato bushy stuot virus.- When added to several pl,ant viruses the glycoproteio causes ao immediate
reductioo ill infectivity, but has Do effect otr a bacteriophage. NoD-infective
laixtures regaiD iofectivity when diluted. No evidence was fouDd for a
c.mbidng ratio of vius to itrhibitor [ec€ssary to cause loss of iDfectivity.
The Dechanism oI virus-treukalizafiod is discussed.

83. KAssaNrs, 8., and SE Ax, I. W. 1947. Vaialions in lhc,cadiort
of whirt Buk! tobacco lo stroins oJ l&.kco |llosaic udtrls. J. oI Pom.
aod Hort. Sci., 23, 167.

Whit€ Burley tobacco exists ia two distioct lires a-s showtr by reactioDs to
some str_aiDs of totlacco mosaic vims. Tbe two are similar morPhologicaly,
but otre line produces neqotic local le.siotrs with tomato aucuba Eosaic virus
whereas the other [i]re prcduces a systeaic yellow mottle. Id tbe lines in
which tohato aucuba mosaic produces Declosis some otler strains of tobacco
virus also react Eecrotically.

84. Kr.BczKowsBr, A. 1918. Proraolytk actit i4t of Prc?arutions of.rtsratlizcd
ibontck4sa BiocheD" J., d2, 523-27.

Cr,staline preparatioDs oI riboauclease invariabfy podsessed proteolytic
a.tivity, which vaiied in amouDt itr differetrt preparatioos. The proteolytic
atrd riboauclease activities occur i.o soEewhat difleretrt pH zon€s, aEd
incubatio[ betweetr pH 4.0 ard 4'5 dves ribonucleas€ activity alone, though
itr this zooe it b far Irom its optimum.
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By heating at pII 7.0-7.5 i! specifed conditioos, tlrc proteolytic activity

catr be Sreatly t€duced or deskoyed, while leaving betweetr 80 per ceDt. atrd
30 per ceDt. oI the oddtral riboauclease activity.

Ribotrucleese is susceptible to both peFitr aDd chyEotrypsi-o, but it is
hyd&lysed 6uch more repidly by pepsitr. The pmteolytic etrzyme pr€seat
in crystatline pteparatiotrs of riboauclease also hydlolys€s ribonuclease.

85. RoBEBrs, F. M. 1948. Erpclincnts on thc spr.dtl of ?otdto t'irus X
betuccn Plants in .oflra.r. Antr. Appl. Biol. 35, 266.

Experideots on the spread of tve straitrs of potato virus X were rEade
with seve4 potato. varieties atrd lf,ith tomato pla[ts both Etrder glars aBd il
tle 6eld. Spread by leat coDta.t between healttry and iulected plaDts l,as
coE6rEed atrd it was also foutrd tiat splead could occur betweeD. plalts ]vhose
otrly cootact lfas below groutrd.

The rate of spread n as much greater in tomato thao in potato pladts, aod
virulent sFains o{ the virus, which achieve a high cooceotratioD i! hfected
platrts, spread Eore Bpidly thaD aviiuleot straitrs. I[ ody one experif,e[t
with potatoes did mole thatr l0 per cent- of tie healthy potato platrts exposed
to inlection become idected during one seasoa.

Dalula slrornoniufi atrd toEato platrts becaEe iDlected whetr growing in
soil containiaS sap or residue from X-inlected plaDts,

It was commotr in the 6eld lor potato platrts who6e foliage gave Do reaction
for virus X at the ead oI ttre s€asoE to yield a Bixed progeDy of healthy aod
iDlected tubers. Such. ialections are thought to result froE uadergrould
sPread.

Attempts to trallsEit virus X foE ialected to healtby potatoes by me3Ds
o'1, Rhizocronia solani laiLled. No examples of itrfecdon vere loutrd e)<cq)t
f,'heo healthy platrts came into direct contact with sources of tie virus.

Department of Biochemistry
RoBERrsoN, NoEL, aud MaCFARLANE, Iaa. 1946. The occt tenae oJ
Pcr;thccia of tha ooh fiidcu in Britain. Tr.ns. Brit. Myc. Soc., 2{,
u9-20.
BRaMNBR, J. M., HErNrzB, S. G., MINN, P. J. G., atrd LEES, I{. 1946.
Mctalloaryani corn tr.s i, soir. Nature, lst, 790.

HElNrzE, S. G., atrd Ma{N, P. J. G. 1946. l}ioolcnl ntantLn sc in
sdit .rtracls. Natut€, 158, 791.

IIrlNazE, S. G., and M^NN, P. J. G. 19,17. Sotr.blc com?Lrrs ol
,n4ngdnia fidrlganzse, J. Agric. Sci., 37, 23,

IIoLDEN, M. 1948. Art alhati ptodttcittg ,ntchank n i6 ,naccrdlcd
l€aves. Biochem. J., 42,3ii2.
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HoLDEN, M.. and TRAcBy, M. v. 194a, Tfu .lfec, of fcnil;s.rs on th,
bt.k of Nirrogen PhosPhor*s, Prot as. anit P.d^tc iE h.abl! lobacco
lcav.t. Biocheo.. J., 13, 147.

HoLDaN, M., and Tr. cEr', M. v- 1948. Thc .ffcc, of;nl.cr;on o;th
lobdtco ,nosaic tirus on thc koek of Nirrog.n, Phosfhlrrus, Prokdse and
P.clas. in lobac.o kau.s afiil on lhci? l.spons. to fen;risrs, Biochem.
J., 41, r5r.
LBES, I{. 1947. A sinPba{to ark Petuolalor. J. A,gnc, *i.,r7,27.
LEBS, H., atrd MErrLEronN, J, 1948. Troac chsrcnls atulnirrificalion.
Nature, 16l, 398.

ParERsoN, J. S., PrRtB, N. W., atrd SaAalaroitE, A. W. f947.
Plokclh)t antigens isolaLd frort Bflcclla dor,Ls. Brit. J. Exp. Path.,
4,2*.
PrRrE, N. W. 1947. Thc stat of o;rtsa. an lha infe.t!,.aB. Cold
SprirS HarboE syEposia otr quantitative biology, 9, 184.

PtRtE, N. \{r. 1947. WhG, is a diolysclc? Nature, 160, 198.

Prn.ra, N. w. rc1a. Th. nat{rc dnil d.ocwfl.n oJ lilc a*l of ou
Abas abot l it. Modqtr Qoartal, 3, 82.
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100. PrBrE, N. W., and HaDIDlaN, Z. 191a. Tk fucbLldlion aid sot t
ptop*rias of hralulottk acid fron h*nan urrbitac4l co . Biochem. J.,4,m.

l0l. PtaJa, N. W., and IlADrDran, z. 1918. Th, cllklr ol sortr atZ ol
t ydrror.k rcd .kriodlirat or li. acrior. of iyaktotidasr. BiocheEical
J.,a,m.

102- TRACB& M. V. .1 Possibh roL of d-ariita...i&. BiocheE. SyEposia,
l,89.

100. TiAcEr,, M. y- 1948. Lcal ?roteas. of tdacea and ori., plLnls.
Bioche6. J.,4;2,2al.
TR-AcEy, M. v. 1918. A md ortct/ic,nclhod for tk csrimilion of small
qi.antil;.s of *ron;c acids. Biochem. J., 43' 185.
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105. CRooK, E. M., alld HoLDEN, *1. Sorn fdctors effecting lh. ertraction
of nitrotcnous ,naleridls flom leat)es of |driolls species.

106. PrRrE, N. W. Tha d&ewnant oJ ot iikas on tha ,.at le of vir(sas.

107. PrRrE, N. 'ff. Th. coh$indtion oJ oitus.s uith o,h.r mate?ials itt th.
inf.cteil ccll and tn eztracls.

f08. TR^cEy, M. V. Human biocherniczl g.nelics.

109. T.^CEY, M- V. Prote;is and W.

Department of Entomology
ll0. BARNas, II. F. 1 7. Periodic Fluctuatiot s ir, the P/.l,ak ra. of thc

l4'tuat Blossom Midges. J. Animal Ecol., 16' 74-5-
A oote giving details ol the rhythmic fluctuatiotrs in the numbers oI the

f,heat bloesom midges infestilg the wheat otr Broadbalk dunng the trr,etrtj/
years 1927-46. Thire have been tlo major peaks of infestatiotr itr l93l and
1946 with two minor peaks io 1935 or 6 aod 1941.

lll. CERNosvrrov, L., ard Ev^Ns, A. C- 1947, Lt tnlicida., No. A of
Syho?ses of ltu Brirish Fauna. 'fhe Lin!.eao Society, 36 pp.

Descriptions oI and key to the British species.

ll2. EvANs, A. C., aod GurLD, W. J. McL. 1947. Studics oi thc rclalion-
shiqs b.tluccn .arlhuorms a d soit f?rtility. I. Bioloeical srudics in th2
frd. Ana- Appl. Biol., iN,307 -330.

Chan8es itr the seasonal activity oI seweral sp€cies oI earthworms have
been followed in a permatre[t pastule field lor 18 motrths, 194ffi. The two
soil conditions vrhich chiefly determioe activity are temperature aod moistore.
Other factols are the occurreDce of an obli8atory diapause in the two species
Anabbo?hora ioctuma z^d A. longa, ?-nd cbatrges iE populatiotr in A. chkrotita
z\d L*fib"ict s ter r c s tr is.

Soil teEperaturc aad soil Eoistule also determiled the weiSht oI soil
tbrown up in ttre {orm oI wormcasts duritrs autuEn, winter and spring. It
is sugRested tbat ody tso sp€ci€s, A . no.tufia atrd ,r. l.orga are resPoosible lor
vormcasts atrd that ttre other lour comaotr species present play little or no
part in tiG activity.

At Rotiamsted it was louad that tie previous agricultural history oI tle
feld is an imporbnt factor ia deterlnining the fauEa. Old perEaoelt pastu&
is cbaraaterized by a hth percentage ol A. noch.lno and a rat}er lower
W@Dtage ot A. caligi"asa. PlouShing old permaDeDt pasture and r€seeditr8
to grass after I or 2 years arable reduces the ptoportioas of A. noclwna 

^ndA. caliginosa and i[crases thal oI Eiscnia tos.a. Ara,ble 6eld3 have
,. chlorolica as the dominant qrecies alld pasture ields 2-7 ye3is grais alter
Eany years of arable hrBilg stiU show a hiSh Ep.rceLt^8e oI chlororica d\d a
bv p.rolorlioo. of A. aochuta.

A survey ol the Catse ol Stirling, Scotlarld, showed that soil typ€ is slso
a.n iraporta,Dt factot in determlning the earthworE fe,tra . A. cotigi osa 3*
tle doBitraDt sp€cies otr tbe three soil t ?es studied, but the suuodina[t
sDecies varied. Otr cl,ay soil, ,r. ,,orgd tas subdomitraal: ot l@6, A. longa
r!ld. L. ,Lb.Avs; oD saody soil, /t. longa, L. i.6rlr*t ard A- cibroric.. T\a
domiEetrt species oI pasture latrd at Rottramsted, A. roctu rt4, w..s not Iould
ll Stirliry.
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ll3. EvANs, A. C. 1948. II. Som. effecrs oI canhuorrls on soil srfltct*l2.
Ann. Appl. Biol., 35, l-13.

The c.eight of wormcasts thrown on to the surface of eight 6elds of difiering
agdcultural history depetds otr the truEbers of Aryaldo?'hota tonga Vde a!.d,
A- noctu na Evatrs pres€nt and also on the mean size oI the i!&viduals o,
ti€s€ two q)ecies. The weight ol rFormcasts prodEced per a.re per armum
o[ the differetrt trelds v_aried Irom l-5 tons, atrd it is calcuLated that from
,l-36 tons oI soil per acre per arnua p:rssi tirough the aliEetrtary tracts of
the total Ircpulation oI earhworms pleseDt. The percentage pore q)ace o{ a
soil co,ltainitrg a high populatioa ol worm.ca-sting q)ecies is Buch greater
than that of a feld witl a hith popuLatiotr of worms rhich do Dot produce
wormcasts. The amount oI coarse sand relative to silt and cl,ay increa-ses
appreciably with deptb iE two old p&stures: this distributio! is probably a
result of the long coDtiaued activity of earthworms.

ll,{. GurLD, 'W. 
J. }IcL. 1948. III. The eflect of soit tt$. ol rh. st uctulc

of carahtLohn fo?lrtaliot s. Antr. Appl. Biol.,35, l8l-102.
Sampling on s€veral soil t]'pes, io ScotlaDd, have shown that the eartl-

worm populatioos difler in trumber and compositioD. Ligbt and mediuE
loams carry hiSher populations than the heavier clay or more op€n alluvial
or sandy-Sravel t!?es. The gerlus Allol&o?hon is the most Bumerous otr
atl R?es, ,4. caliginosa l]aiag tbe dominant species. Thc Lumbricus spp. aft
reliatively more Dumerous on the alluvial aBd saldy-giavel tlpes.

Natural hill pasture contains a sma.ller population thaa limed and
fertilised pasture, and the species preseat are maidy sttrall types. As
natural pasture is brought uDder agricultural treatmetrt the population
increases atrd species tJ/I)ical oI good pasture land become established.

115. EvANs, A. C., and corLD, W. J. McL. IV. Ths lifc-cychs of sorn
British carthuorrns.

The rate of cocootr production difiers colsiderably lrom species to species
atrd is greatly affected by soil teoperature, moisture aod the Iood supply of
the adult worms. Only two out of fourteea species studied ftequetrtly
produced more than one worDr l)er cocoo[ aod twins were only recorded otrce
irr Datry hutrdreds of observations orr four species oI the genris lrrrrricts.
116. EvANs, A. C., and GutLD, W. J. McL. V. Fiel.l ?obrlations.

Accepted for Artr. Appl. Biol.
The ploughing oI a perEaaeat pasture ia spring *?s trot followed b)' a

reductiotr of the earthworm population durhg the frst six montls. Further
arable coltivatioD does greafly reduce the populatiotr. Leys four to s€ver
yea6 old carry a total population similar to that of p€rmaaetrt pastures but
with difiering proportioDs of certaitr species. Some trends in populatiotr
cha[ges durhg a period oI nearly one year are described lor frve coomoa
q)€cies. The population oI a perEanetrt pa-sture did lot show appreciable
cbarge Ior a pedod oI trearly three ye4!s but tlat oI a ley, in its fiIst year
followhS arable, showed a signiicant iacrease.

117. Ev^Ns, A. C. 1947. Edrthuolrns. J. Bd. cree*. Res.,7,,l$-54.
A popular summary.

ff8. EvANs, A. C. 19,16. ,4 n u spccies oJ .drtltuorrn oI tttc gcrLLs
Allolobophora. AnD. Mag. Nat. gist. Ser. fl, 13,98-f01.

ODe of the coooooest worms ioutrd on permalellt pa-stures at Rothamsted
was Iootrd to be a Dew species.

Itg. Ev^Ns. A. C., aad GsrLD, W. J. McL. Thc cocoons of Blatish carlh-
urorrrs. (Itr MSS.) Som. not s ort l.frodllcliott in B tish carlhu(n ns.
(Itr MsS.)

DescriptioB oI the coc.ons oI seventeea species.

120. Ev^Ns, A. C. On scg cnt nt mbe? dnd ftg.Acralion i carthuoTrr.s-
(In MSS.)

Earthworms poss€ss a characteristic segme[t DuEbcr which ia soDetim6
of systedatic value. Tae ltreatr s€gEeflt numtrer of 6eld popul,atioos is
soDetiEes lower tban that of the true value as a result of d.m,ge by
prcdators. Sodc sp€ci€s emerge froro the cocooD vith tJle full auEber oI
setmetrts alrcady lormed, others with a lower number. A study oI tle
Eeatr DuEb€r oI segmeots possessed by 6eld populatioB from differeDtaree-s
sugFsts that the degree oI predator att&k may \.ary coDsiderably. It is
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sug$sted that t osterior retcle.-tion do€s not occur in the followi4s 8etrera,
Liibrix*s 

^Ld 
Octotasiuri, and possibly not in Dcndrobocao, Eis.nicl*, 4 d

Bintasras.
l2l- EvAls, A. C. On some earrhtDorfis fro, foa,a. (In MSS.)

The doDinatrt species present werc of Europea[ oritio, one trew q)ecies
rvas described,

ln. EvA-\s, A. C. Thc i.Lntaty of canhworms statul b! rnoks. ltn MSS.)
Earthwonns storcd by Dol€s coasist cbief,y oI L, hficstis.

l . Ev^Ns, .{. C. Th. burrou
Frrthwornls of t}Ie

rou syst rns oJ calthuoTrts. (Itr MSS.)
Lufibricus apF€5,t to inhabit siEpleimple U-shapedI.-arf.lrworns of the genus Lrambtadts aEEEzr to rnhabit srmple u-shapeo

burrows u[til the available supply of Iood orr t.he sulface is exhausted.
When this occurs they burrow extensively into the surface soil and driveWhen this occurs they burrow
burrows deeDlv itrto the subsoiburrows deeply itrto the subsoil. A- .al;iinosd burrows eitetrsively in the
surlece soil even thoush amDle suDDlies of food are presetrt otr the surface.surlace soil e1;n though ampte supplies offood are presetrt otr the surface.

124. Ev^Ns, A. C. 1947. Neu facts a.bolrt earthuorms. The Countryman.
A popular resumd.

125. Ev Ns, A. C. l9{8.
A Ircpular resum6.

126. Ev^Ns, A. C. 1948.
A popular resua6.

Edrlhuorfi"s otul lha soil. Discovdy.

Eaihuoms and ,he Jarrr.et. Fetfri,n8.

tn. W[Lr^xs, C. B- 1947. Thcfew of rcs.arch in ptannliu ntomology.
.A.otr. Appl. Biol.,34, I75 r85.

An importaot bErch of agricultural EntoEoloty is that shich is
coDcemed with the caus€s o{ itrsect outbreaks and tie possibility oI
atrticipatiot and prevetrtiot them. The probleDs concemed are the
etrvironEetrt Iactors which aflec1 bi.rtb rate, deatb rate, letrgth o( li[e, atrd
rDovernent. The field o{ research can be roirghly divided into the follorl'iog
bEnches i_

Faclors affecl;ng ,hc total Po?ubnon.
The Physical environmelt

C'eology and Geography
Climate and weather

The Biolotical etrviloumetrt
Food supply
Parasites and Predators
Competition.

Facto$ affe.ting the disbibution of Po?Llations.
MigratioD, or deliberate ooveme,rt
Drift, or accideBtal BoveEetrt by natural causcs
Accidental distribution by human agency.

Each oI tiem G brieAy suEmarized with examples aDd al1 appeal is aade
for more eiteDsive work i! applied ecology of ins€cts.

128. WrLhxs, C. B. 1947. Th. genct;c rcWiors of spccics it s aU
ccolo|ieal cort hlhiti.s. Joum. AniE. Ecol., 16r l l-f8.

EvideDce had Feviously been brought lorward to show tiat itr large
groups of animals or plasts tbe trudber of 8etrere wiftr l, 2, atrd with 3 atrd
Dore sp€cies are closely rcPrcseDtd by tbe Datbematical "logarithmic
s€r'ies". New evidetrce is here giveD to show that tbe same order exists itr
the geoera and species o, quite small ecological communities.

The logarithmic seri€s has several mathematical properties of biolodcal
interest, includitrS the poBsibility of calculatitrg, Ior any populatioD or sample,
a factor kDosn as the "Index of Divelsity" *hich is common to all IatrdoE
samples ,rom a shgle populatioo. It G a measure oI the extetrt to which
the species arc grouped into geDera, ali(l it is bdq)endeat of tie size oI the
sahple. Il the Index oI Diversity G high, there are many 8etrere in relatiotr
to the f,umber oI species; iI the Index G low, th!:re are fewer genera in relatioD
to the trumb€r ol species.

It ttrus becoees possible to comparc the Itrdex of DiveGity h tratural
sEaU or simple ecological comounitiB, ritl tbat oI the largd popdatioo
tom *hich th€se hate beetr select€d by Eatllre. This has bee[ done for e
oumber of cas$, ircludilg botn adEa.l aad plaBt coEEunitres, atrd in every
c&e lrom which siSnifrcant results cao be obtai[ed the Ind€x of Diversity in
the small commurlity is smaller thaD tbat of the larter launa or f,ora.
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The result therelore itrdicates that there are fewer ge[era in a sdall or
simple comEudty thatr would be erpected in a saeple of the same Dtrmbcr
of species selected at Btrdom-that is, indepeDdeot of getreric relatioDshipe-
flom the larger series. In othe! words, the evideace brought lorward by tffs
oethod iodicates a selection by nature i.tr favour of more tb3,tr otre sp€ci6 i!
the same getrus rather than ilr favour oI sh8le q)ecies i! iliferent geDera.

Bee Department
129. BurtER, C. G, 1946. Bec cuttttlc ond l.s.orch in th2 U.S.A. A^n.

Rept. Cetrtral Assoc. oI B.B.K.A., 2-10.
A bdef report on a visit made to North Atoedca atrd oI bee rcsearch

work i-o progress in the Federal aDd sosre State laboratories. Particula.r
relercnce is paid to work otr arti6cial itrsemitratioD of queeo hotreybeB; the
r€sistance oI certal[ straias of bees to Americatr Foul Brood: E[ropeatr Foul
Brood: the sulphoaaEide treatmetrt lor American Foul Brood.
130. Butr.ER, C. G, 1947. .44 intloahtction to Beehce?ing, Daily Mail

School-Aid Booklet.
l3l. BorLER, C. G. 1947. Bcahiers. Ministry of Agricoltute aod

Fisheries BuIetio. (I1 the press.)

132. BurLER, C. G. 1947. Some tl.nds of bec r.scarch ro-day. J. DepI.
Agric. Scotlad. (In tie press.)

l3,il. llIrLNE, P. S. 1947 . SulPhonamide treatmcnl of Antdican Fod Brod.
Agriculture, 54, 82-47.

A sumdary oI the experiments with various sulphoaamides that have
beea carried out at Rothamsted atrd at lumber of outside cetrtrB.
l?4. RTBBANDS, C. R. 1947. So . Jorqing ,.dhods of iulivitfuol

horeybaos. (Prepaxed Ior publicatioo.)
Observations made upoE the Bovements aod behaviour oI iadividual

honeybees when collecting Iood, particularly polleq i,l a specialy pl&ted
exp€ridental garden. It is co[cluded that worker honeybees exhibit a
pattem oI trial aod er!o! learning of cotrsiderable complercity.
135. SYNGE, A. D. 1947. Polhr col|.lion by rorrl,Drrs (Apis melifera).

J, Animal Ecology, 16.
A strdy of the species of platrts froo the flowers of which hooeybees itr

an apiary oo the Rothamsted Experimetrtal Farm collected their poUetr
during 1945 aad 1946. It was Iourd that approximately 95 per cetrt. of all
the poue collected sas obtained lrom about 20 q)ecies of pl,auts and thet tlrc
clovers alone yielded aldost 50 per cert. The a!.ailability ot pollen ia
various species oI flowers was also investigated.

Department of Insecticides
136. IlcINrosE, A. H. l9{7. A di?ping af?aralus for cstir,atint thc

tor;tity of;nse(tic;des in liquid n?dia. -{nn. Appl. Biol., 3, 23i}-239.
Atr appaiatus aEd a techdque ale described for the study of the efiect oI

Iiquid insecticidal preparations by dippitrg insects io the tordc Eaterial. The
method is applicable to quick-settling suq)etrsiotrs and quick-creaEiDg
emulsiotrs as well as to solutiotrs. Dipping is p€rformed at cotratant
temperature with end-over-erd shaking; and the techoique has the advant gc
over the other dippi[g Bethods that bave b€etr descriM itr that hatrdling ot
individual insects whilst wet is eliEinatcd.
137. LoRD, K. A., atrd JoENson, C. G. 1947. Thc produclion oJ dcrrnalitis

by ?),rethrurn ard atlem?ts to Pro.lucc a nor-irritant .rtract. BIit. J.
Deroatology & Syphilis, 59, 367J75.

T-he production of derDatitG io both Eetr aod wooetr by coDtinual
application of pFethruE creams G desclibed.

The prepaBtion ot p)Eetbnia cotrceatrates by chromato$aphic adsorptioa
is also descriM. Tests oa the irritaDt properties oI these preparadotrs
sugSest t-lrat petroleuD ethe, and ethyleae dichloride wash out the pFetllriEs
pr€ferentially from a columa oI lu[ers earth which retaios ttre dermatitis-
pioducing factor. The amouat of dermatitis produchg factor presert in
6oroe of the preparetioDs appeared to be much lor.er than that cof,taDed itr a
@rlltercial concentrate.

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-1-89 pp 24

129

138. BR^y, G. T., HARPER, S. H., LoRD, K A., M^JoR, F., atrd TRTSaDER!..
F. II. 1947. Thc d.t rntinalion oI th. facro, fo, tyrethrin I ir ,h.
,r.efct ry ntcthoil.. J. Soc. Cheo. I\d., 6t 275-279.

The authors have exaDiled io tvo series oI experiEetrts the effect of
varyiDg the cooditiotrs utrder which the reductiotr oI DeuiSes reagetrt by
chr),'santhemuE DioEocarboxylic acid is aUowed to proceed. Thev havi!
sholxa that both temperature and time of reactioo iuflueoce appreciebly the
extetrt of the rcductio[: alld have coofrmed the r€sult previously obtained
by CrahaE atrd LaForge, that I ml. 0.01 M-potacsium iodatf, aolutioD is
equivalent to 5.7 mg. pFethritr I wben tbe reduction takes place at 25+2. for
I hour. Difereoces of H per cent. of tle getreral meau value were shown
i.tr the secoDd series despite careful staodardisation oI conditions.

139. H^RPER, S. H., PorrBR, C., atrd GTLLqAM E. M. 1947. Annona
s?ecies as i^seclici.les. Ann. Appl. Biol., :N, 10.1-112.

By extractiotr atrd precipitation lrom several solvents the toxic principle
pr€seot io Annona rcliLtola atd. A. sqtamosa seeds aDd roots has been
conceltratd up to oDe huodredfold. A prelimiDary chemical exaBitration
of this concptrkate is described, leaditrg to the conclusion tbat the toxicitv
is due to a Slyceride or glycerides o[ a hydrorytrated unsaturated acid or acids
of high molecular weight.

These extracts have beeo examined for cotrtact aod stomach Doison and
ovicidal properties itr a variety oI media. Wle! used as a contact iNecticide
agai^sl APhis faboe, Maclosi?honieua s@lborwi end Mdqosiphum soldnifotii,
the cotrcetrtrate exhibited a, toxicity of the sade order as that of roteaotre,
b\t atai\st Oryzdcphilvs swinarntnsis t}.e toxicity was coDsiderably less. A!
a stonrach poison the ether extract vras both toxic alld repetletrt ia Phielld
,nae{liie^nis lairae, blrt was aeither toxic tror repellent .to Diataruria olcracca
larvae. Ovicidal tesls aSaiast tle eggs of Plulella ,t aculilennis end ol
Ephestia huht lla were incoDclusive. The potency of this concetrtrate is
therelore oI a lidited nature aod alttrough of rougbly the same order as that
of rotetrotre to certaio aphides. it ha-s treither thC intensity of efiect nor the
range of iEsecticidal action of that compound.

PAPERS IN PRESS
1,10. TAaTERSFTELD, F., PorrER, C., LoRD, K. L., .t ol. InsccriciiLs

d.lired frorn pla ls. Kerv Bulletin.
A trumber of platrts, British, tropicel and Chinese, have beetr tested lor

irrs€cticidal activity.
(l) The earlier tests were all made with extBcts of the ground up

material, Iater it was fouEd that the gr_ound material itse[ could shoi
c.Dsiderable toxicity where little or nooe showed io aa extract.

(2) Whe! tested as extr&ts although some of the British platrts poss€ss€d
some insecticiilal ploperties, oooe were oI a sumcietrtly high sta.trdard to be
worth further exaEination, qrith the possible exceptiotr oI the fruits ol
Euor.ymus eulopa.us. Itr later tests as powder rhizomes aod leaves of Winter
acoDlte Elanthis hycmalis showed cotrsiderable iasecticidal activity.

(3) Extracts of kopica! pl,allts showeA some activity as coDta.t aBd
stomach porsons or asi repellents but notre approached in potetrcy koowo
plant o! synthetic insecticides. Wher tested as powders, h\ndia nilorica
(root) IroE Nigeria and. Raiilia ih.netorun frofr Ceyloa sho$,ed considerabl€
activity.

(4) Of the Chitrese plaots submitted to \s, Milwia pachycarfa d*rv€s
most coDsideration as atr insecticide of the Derris class although not so
poserlul itr its toxic action as the most recedt straios ol D. cllibricd I(lpt-
The lact that the seed possesses fusecticidal properties adds interest to this
platrt. The se€ds should be easier to harvest thao the roots- With tiis
pl,atrt, too, Dotable difieretrces ia activity were loutrd whetr extracts werc
compared with the Foutrd up material. Derris lo"dii (tool), Tl;prrrygiy
,t srrr (root barL) and Rhodod dru norl ([owers) all sbowed coosiderable
hsecticidal activif'' as powders.

Some of the differeoces i! eEect betweerr ertracts aod Dowdds mav be
dlre to speciicity but there s€em to be other factors which iao-not bo ai vet
.st4blished, whiah we regard a.s importaot atrd hope to investigate.
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l4l. W^y, M, J., aod SYN.E, A. D. 1948. Th. cfJ.et ol DDT ond'I-BHC
ot be.s. A )..{ppl. Biol., 35r 9+109.

Coaclusions dralrIr lrom this work are that DDT on ol)en blossom in the
DreDaratious used is safe to bees. There is alwals a da[8er that in a more
Lisilv activated form it mav prove d,mgerous, sirce utrder laboratory
co"ndihons it was Iouad to be 

_raiher 
more toxic as a stomach poisotr tbatr

Irad ArserBte. This sbould be remembered whetr the us€ oI DDT otr a
laree scale or on oDeD blossom is necessary.

"Field corcetrtr;tiotrs of BHC otr opeo blossom are lethal to bees atrd Eay
be harmful for at least ttrree da,"s after aPPlication. No repellency 

-w19
trobceable aod it is cotrsidered that tle use of this insecticide io the field
mav be a serious danger to tbe Ioragiag bee population. Since the sPeed

of ;don is trot su6ci;ot to incapacitak contaminated workers before they
returo to the hive there is the further risk that rulse bees may be Ircisorcd
bv con+.minated Dollen aud nectal.' No exocrimenis were carried out to determiDe tbe efiect of BHC otr hotrey
bee larva'e but preliminary work witb DDT, which requires con6rmation,
suggests that this insecticide is trot datrgerous.-'C".tain ,*Ua bee workers have a susceptibilit!' to both DDT and BHC
comparable vith that of honey be€ workers but a notable resistaoce is shorYn
by BuEble bee queeDs and drotres.

142. ItcINrosH, A. H. 1947. Thc rclaliort of clystal size atul sha?e ro the
coitact tot;c;tt of equcous suspe,/.sions of DDT ,o Tribolium ca-shoeum
IIDsr. Ano ,{ppl. Biol., :N, 58Hr0.

Fairlv coarse aqueous DDT suspeosions can be made by the exchaDge oI
solvent hethod. by varying the'metlod oI preparation the mean size o[
crvstal in susDensio; caa'be altered. Tbe principles i-Evolved are outlined'
add methods and aDparatus are descriH for preparatron of ttre louowirg
susDensiotr tvDes: coil;idaI DDT, a suspeasion containiEg eloDgated hexagotral
otaLs. a su!6ension of somewhat elongated two-dimeDsiotral aggregates oI
it"tu-lik" ..*.it"L. 

""d 
tbree suspensions of needle_shaPed crlstals of dilEeretrt

ieneths. Ail the DDT crvstals are oI tbe same fundameotal crystal babit.
Thise suspension types wire selected to study tle efiect of both crrstal size
and shaD€ oo toxiciw.

The suspensioos 
-were 

tested aSainst Ttibolium taslaneum Hb. usiag 1
rrent-tv develooed diDDi[q technique. lt rvas sholt'o that the results obtained
were iriaepenae'nt ot iiy 6peratioi peculiar to the technique

Susxisions tested by a sPrayitrg Eethod gave data similar to those
obtaid;d bv dippine. exiept lirr iertain atromalous results obtahed wherc
tne crvstati *eri'coisiderailv broketr up in pas.sitrg through the sPtay aozzle.

Tcix'icitv differeoces ureti a-ssessed by the probit metbod. The li[es
obtaitred f6r the crystalline susp€nsions were gercratly Paralel to otre another
but the cotloidal DDT gave a the difierinS in sloPe from the others.

The diDDirE tests s'howed that, withitr the raage oI crlrsbl sizes uP to
about ,to0:'to;citv iqcreased with increasiDg Deedle leagth; breadth was
less imDortant but a susD€nsion of ne€dle_shaped crystals was as toxic as otre
contaidine coosiderably Latger plate_shaped crrsta.ls at the same weiSht/
volume c"oncen tratiotr. 

' CoUoidd DDT wa-t less toxic thar any cr,'stalline
susp€nsiotr. Thus, taking the median lethal cotrcentratiotr Ior '100 P oeedles
as i00, the values for thiother qPes were: for 120-r, needles, 210; fot -Plate
assresates l24O xl4o P),260; ioi40-p needles,390; Ior60x l5-p Plates,
510; iad for cotloidal DDT, I,700.

'ihese dirferences in toricity were para[eled by retetrtion of gteatet
adounts of DDT froE the coa6e suspensions than from tiner ones; two
extreme t!.Des were o[ almost identical toxicity, comparing the percentage
kitls oroduiia bv equal amoutrts of poisoa retained, aDd not by equal conceDtra_
tlo"s'i" 

"ospeoii"ri. 
The methodi of carryiDg out these reteltron tests are

desc H.
143. S1o(ER, R. I. lg1a. Ezperintenls oi the phrtocidotr pto?.tlios of

DDT and f-BHC. Ann. Appl. Biol., 35' ll0-122.
The experiDeDts itrdicated that, while DDT oight have deleterro[s effects

on cucurbits, it $'as not otherwise seriously phytotoxic.
Bl{C, otr the other hand, caused damage to a variety of plants. Ilowever,

the concentrations used were Dot alwa.ys oecessarily those used in practice'
BHC also caused t-aintiEg of fruit atrd vegetables iE some experim€trts.
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l||. Po!.Br, C. A ,nodirtal L?psCtt fo, ,h. .sta,',atio* of ,t ,oricitt ol
.antact ?oisons. J. Ecro. Etrt.

An appa.atus Ior exardli.g the effect of cootact ils€cticidB borcd oD
that dBcrib€d ir tie Atrtr' Appl. Biol. O94l), 28, No. 2, pp, la2-l@, btrt
€mbodyiDt a lumbef of Eodifcatiols meLing for greater accuracy and ease
oI worliag is described, to8et}€r vith tesb ot its phtisicat FrIorEeicr.

READY FOR PRESS
f45. LonD, K. A. Tk d.cornpositior. of DDaf bf dlholiic n atc"ittk.
1,16. I,RD, K. A. Ttu sor?tion of DDT a d, its aaalogt cs b! chitii-
117, IrrD, K. A. Tt, tIIect oJ irls..thi.dcs on th. ,cslirotioi ol Oryzaf,phtlJus

suriramensb Z. Ar. dltcrrrPl lo aompdr. tt s?eeds of aclion of o it rrrba,
of DDT onarotucs.

l{4. I,RD, K. A. TklorkiE of ant bc" oJ DDT analogs.s a d,h.Iou
isomcrs oJ b.rrrn h.rachlorid, as aorlaal ?oisons ,o lrladosiphosibU,a
saabortf Girr. aad Oryzaephilus surioaaeasis Z.

149. WAy, M. J. L6oralo4t a*Parincnts o, ,ha .lJcct oJ arl.tccti.idts,
?drti.{lalu DDT dtul BHC, or carlain a?hid+?hagots irscctt and ,hcir
ttost rctalionships.

150. 1vAy, M. J. A lAoralory tcciniql. for ti. quanlitalio. estinolion of
stomach ?oisort .

!51. ,wAY, 
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