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I

PI.'BLICATIONS
Physics Department

l. RussELL, E. W. 1948. Decp rillagc. Agric, Eag. Record, 2,70-ZB.
Deep tiuage should only be practised oE draitred l,aDd. I{ the field hae a

drahage system already installed, or has a [aturaUy ftee{raiaitrg subsoil, deep
tillage will oftetr increasc the speed of dBiDage. 'There is an iadication not
yet wetl established that deep ploughiDg is rather more emcietrt tbaa subsoiling
Ior ttrrs purpose.

_ Deep ptoughing usually gives a lretter coatrol ol weeds io tie early part
oI the groreitrg.seasotr, and itr colsequence may allow spriog-sowa cr6pi to
be planted e_arlie-r yrlh less loss of water IroE the seed 

-bed-thau 
is po&ibb

oo shallow plougbed latrd.
Deep ploughiog enables the depth of fertite soil to be hGeased. It has not

yet been possible to demonskate rigolously u[der what coaditions this extra
depth results io iocreas€d yield.

Provided tbat adequate fertilizer is added to the seed bed to e$;ure that
it is not too poor, that tbe 6eld is wel drained, alld that the subsoil does Eot
consist_of brokeo pieces of limestone or large lumps ol solid chalk, there is !o
ia-dication that deep ploughing will depress crop -yietds ao Eatter what ki[d
of saod. or cla_y.is broutb-t ip. It is oot tlereiore a dangerous operation
uader tbe cotrditiods specifed.

2. PENrrN, H. L. 1948. Etalolation in natsr.. Refre,ris otr progress
i! Ph,sics, t l, 366-38a.

Aft r a historical survey of the problem, arr ouflhe is siven ot the
theoretical approaches that Lave beetr-Eade, includias the !.ari"ous forms oI
aerodyaamic theory aod the etrergy balaoce method. TieE folows a leview of
available. itrIorDation otr evaporadoo fioro opea water, bare soil atrd cropp€d
latrd, itrcluding catchmeat are:t.l.

3. SCEoFTELD, R. K., aad kNMAN, H. L. 1949. Thc ,tin ilks golrcrr.int
ka t?;ration by ucgctdtion. Proc. oI CoDf. on aiotofy a_"na Cir,.if
Ecgineeriog Gnstitution oI Civil Etrgireers, S€pt. f948, i;-84).

The afiouot of drainage {rom soil over a period is the amount of
precipitation tbat is not transpired by gmwing veg;tatjoD or lcst by evaDora-
tion from bare soil. The main sounr€ oI the necessarv lateni he;t of
vapo zatioo is sun aod sky light atrd hetrce the total ev'aporation lrom a
giveE area of -veg€tatiotr is depeodetrt upotr the acreage rither than upon
the itrtegrated leaf area.

For evaporatioo from open water it is possible to relate the evaDoration
rate to exterml weather cotrditions, and direct coEparison of equal;eas of
opetr water and pleDtifully watered grass sho*s that dhe latter too_is contro[ed
Dy tie same extemal coDditioDs, B€cause of leal structure atrd seasotral
cbatrges in day-length, the traDsf,iratioD rate from Arass is leas thatr ttrc
e\raporatiotr rate from opeD water_by about 20 per ceit. ilr summer. 40 oer
cetrt. itr winter, atrd 30 p€r ceot. in equiaoctial mbnths.

DuriaS the growiag seaso, the doisture defcit io the soil will increase
at a rate dependeot upotr the dryi.trg power (determined bv weather) aad tle
seasotrel f&tor uDtil the root rangi bf tbe crop becomed a [miting tactor.
After tbe defcit reaches a value oI C-inchel depeiiding upotr soit tj4)e a;d dept_h
of rcotitrg, furtber iDcrease tales place at prodessiveiv liwer rateil E*.rnijn.-
tion of av'ailable data iDdica.tes that C_ ha-s a r.alu-e ol about J ioches for
Sr4sland in Britain, and io particular, the calcutated l,alues of e!.aDorati6r
froln. the Brasslatrd of the C-a_Ebridge UDiversity FarEr, based on val'ues of C
oI this order, are cbecked by direct oh€rvation of tbe soit moisture and bv tbe
recorded dates otr which tle 6eld drains 6tarted to run.

Minor factors [ray cause local dbturbanc€s. such as cracks in drv soil.
rbitrg soil teBp€rature which may produce slight drainage, atrd poor n'aturai
structur€ wbjch may delay draioage. The last rill often-occur ii saadv and
siEilar soils witlout coarse drainagi chaaaeb produced by swellitrg and sirink-ut, Orauage being l!ry slow atrd almost cotrti.uEous. Alttroush Dr€cise
specifetiotr of times of rrro moisturc deicit is Eot po€sible on su"i sol,t", 

"oar-bibary speci6catio!, thet will Eeet ordirrarjr prjctical requircmeots, will
oftea be Nble.
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,1. kxr.AN, H. L- t948. Phlc;/j in agrirlu{r., J. Sci. Itrst., 25'
425432.

Two luldameatal problems i[ ,arming are discussed. Itr t,}!e irst it is
shown that appticatioa of thermodynamic reasoniDg bas led to a clarificahoD
aad deeper u'nferstandiog oI the nature oI !r' eqJilibrium belwee! -the soil
atrd its fuater conteDt, ha. demotrstrated the limited extetrt ot possible *ater
movement. aDd ha-s Dro\rided atr itrterpretatioa of tbe r€sElts oI cultrvation
exoerioenG whicb rei,ez.led that weed c;trtrol is the aU ilIlPortaot justifcatioD
Ioi inter-row cultivafion. Itr the s€coad, difusrve process€s atrd eoergy
tralsformatioDs are show'n to accouEt quantitatively Ior the rate oI tatrspira-
tioo oI growiag crops, atrd ftom a ktrottledge oI weather cotrdrtions it jsPossible

to coadol the amouots atrd times of applicatioa oI irriSatioB water.

5. tu{rAN, H. L., atrd I,NG, I. 1949. A port&L thttnislor Wgc
fo, micro-nureololo{y omone grou,ing crops. J. Sci. lnst., 26' 77-80.

Usiis thermistors, supplied by Steodard TelePhorcs aDd Cables Ltd., a
Dortablt udt has beetr 6uitt to Ee:rsure teEPerature, huDidity, and witrd
ipeed amoog Srowin8 potata croPs itr coaoexioo with aD i[vestigahon into
fectors aEecti.trE the sDread oI \.ifus disease-

Type F the-rEisto'rs are us€d as resistatrc€ thermometers {or Eeasurht
drv- 

-aid 
wet-bulb teEDeraturcs: Wpe L, witb the gl.aas sheath removed' is

,"6d to -"."ut" vitrd siced on the'Eot'\r.ire anemometer principle. For the
Iattet, the respouse has 

-beetr tound to depeDd upoa ambietrt temPerature, but
bv itrcludins inother tberm.istor itr the bridge circuit, comPlete comp€osation
lis been achieved over a temperature ratrge fiom 13' to 3O'C.

6. SCEoFTRLD, R. K. 1949- Ellccl of ?H on eLat ic chargcs canied by
tlol) l,articl.r. l. Soil Sci., I, l-8,

e. me[h6d is desc;bed for obtaioiog tlle aet charge carried by a cla] in
eouilibrium with an ammotrium{bloride solution oI ktrown PH._ A measure is also obtained oI the variatotr with pH oI the chloride
adsomhon.

Raults are reported for a sample oI subsoil clay both u[tre3t€d and dso
after reDeated treatmetrt with acid ammoduE oxalate i.tr sutrlight,

A colmoonent consistils maidv oI hvdrous ferric oxide is dissolved away
by the acild ammoEium oxilate. it carties positive charges at PH 3, but Eot
at DH 7._The 

clav mineral itr this subGoil is mddv oI tbe iltite type, a[d is noJ
attacked bv the acrd aomoItium oxdate. It carries a coDstaDt Eegative
charge bedeeu pH 2.5 aDd pH 5, due presumably to isomorPhous rePla.emeDt.
Addi-tiotral resttive chargea develop s'ith ris€ itr pH above 6.

This sub6oit does Doi coDtain a'clay acid'coEParable i-o strengtll to
aceEc acid. The bufiering exhibited by the acid-wasbed cfay below PH 6 ls
atkibuted to tbe precipitatiotr as aluniinium bydroxide oI exchatrSeable
aluEi[ium io[s.

7. ScsoqELD, R. K., aDd TlL[BuDDrN, O. 1948. Meas ren efit of
inle/nal swface by egatiue adsot?riorr. DiscussioDs of the Faraday
Soc., No. 3' 5l-56.

A[ extensioa oI C,ouy's teatrtle'Ilt Slves the equatiotr

!: -!-- +
" tt Ygl, vPl

for the tr€gatrve adsorption f- o{ the rePelled ions in tlle diEusp Pert oI tle
elect 'ic doibte-layer. 'The coodiboos uoder wbirh thjs equatiotr c5r1be aPPlied
aod tll€ €rrors that may arise in troD-ideal cooalitions are set out.

Masurements bava beea made at pH 6 aad PH l'3 oI the smau itrcresse
itr cotrc€trhatioD occurrhS whetr samples of iqte ar9 sE!.ea !P P- cP9rig€
solutioDs, the cotrcetrtrati6n, z, rangiog from N. to N./128. At PIl l'3 t-he
volume u1-3 of water taken by t00- go. oI dry jute is clooe to ll -c c. -for
conceatra-tioas below N./lO. ilis water is pr€sumably takctr into -the 6bre
sut€taoce where chloride ioDs caDDot etrter. At pH 6 the volume ,6 is Ereater
than u!.1. The difiereDce, ,E, Eust be due to the fur.fluetrce oI- the- neSatively
charge-d-groups. Their amtntrt, E, was determhed for each of the ttrree
saEpies oi jut,? by catiotr exchaoge. The liEit, y, of rE as ,-> 0 is the volume
oI tEe pore space whicb ranges from 50 to 75 c.c. Per I00 gm.

Io ibe caie oI two samples ot "red" jute all the coEdrtioDs Ior the aPPbca_
tiotr of tbe equatiotr *"re fumUa over; suficietrt raDge oI cotrceDtration ,or

J
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the equivaleat Plane area, l, of the intemal surlace to be obtained froB the
slope ol the tTaph of uL dgai-j,st ql\/ yprL. It is routhly a flousaod tiEes rhe
extertral surface o{ the ibres. In the case of a sample of "ivhite" jute the
cotrditioDs are llot fulflled, aad the results lollow Dotrlao's equation for the
membraa. equilibriLm. Ia the "red" jute lbe average separatioa of Degative
(Eaioly -{00 ) 8roups on the intemal surlace is about 12 .\., atrd the averagc
widti of the pore E)ace is about 100 A. In tle "rvhite" jdte the groups are
at least 25 A. apart on the surface and the average width of ttre pore space
does Dot exceed 50 A.

8. ScnoFrBro, R. K., and D^xsulNAMURrr, C. 1948. I onic difft sion
ond abcrTical c!)nduttititl/ i, satds dnd 6ravs. Discussions ;f the
Faraday Soc., No. 3, 56-6li

A t€chnique h.as beea developed for measuring separately tbe diffusion
co€ficieots of the cations atrd anions oI a salt solutioD KtroEitrt tlese
coemcients, measurements of ionic diffusion give the effectir.e ftactiooel area of
the water chaDnels itr porous systems .angilg from glass b€ad3 t]rough
sa[ds to 6ne clays.

In the clay sl,stems tbere .!re more qrtions than aniors owing to the
negative charges on the particles. Takiag t.Iris into consideratio!, the
electrrcal cotrductilfes a.e found to be coDcordaDt {ith the diffusiotr
messuFeluents.

The coDductivity oI N./10 KBr solutioo is reduced 16 per cetrt. by adding
0.91 per cent. of a very fiqe beDtonite which, utrder tbes€ coDditiols, forms
a thixoEopic sel, wbereas the cotrdDcti\.ity oI N.i40 KBr is mcreased 3 per
cent. by adding 0.57 per cent. of the salDe bentoDite $'hicb io this case fords a
deflocculatcd suspensrotr devoid oi rigidity. Thes€ bentoaite particles are
plates 10 A. thick.

These lesults strotrSly support tle view that the bentonite particles in a
thixotropic gel form a kird oI network in which the edges oI neighbouring
particles are dr-awD tovards eaah other.

OT@R P,iPBRS

8a. ScsoFrELD, R. K. 1947. Tk rlcost i.m.n! oI cadporalion. Cadplts
Retrdus du CoDgres de Pedologie (Mootpellier--{ger), 85-{6.

8b. RussELL, E. W. 194?. Cuner.t ptobkns il soil cullktaliorr, Cogrptes
Retrdus du Con8res de Pedologie (MotrtpeUier-Alger), 93-96.

Chemistry Department
9. Rrc!.soN, J. B. 1948. A semi-rni.ro cornbLstaon ,nclhod fot

d2rcrrnirerio of orgonk c4|bon. Afr lyst, 73t 268-271.
A modifcatiolr oI ttre Ter Meuletr combustioo method for the detelEitration

of organic carbon is described, incorporatiog a new t,?e of vessel lor the
abGorptiotr of carboo droxide i.tr barium hydroxide soluhoE, with subsequeDt
titratio[ of the excess of absorbetrt. The apparatus permils of the estimation
of 2 to 6 mg. oI carbon, with a maiimum error of I per cent. oI the quantit]'
deterBined.

Io. IlErliTzE, S- G., atrd M^NN, P. J. G. f949. Slsdics on soit mantonase,
Pa l. Pytophos?hate as ertra.Jarl of soil ,ncngeias.. J. Agric.
Sci.,39,8{F95.

A method Ior estimating divalent maagaoese ill neutral p]tophosphate was
develooed from the distutation reactioD:^ 2Mn+++ + 2Ht0 - Mnr ' + MnOi r4Hl
It was shown tbat the matrgaoese oI a.Ikali-oe pltophosphate extracts fron
soils witl lolr organic Eatter u,as in the divelent form. The rcveEe
dismutatioa reaction may occur in reutral p,'rophosphate, arld the presence
oI trivalent maDganese in such extracts cetrnot thercIore be taLen as prool
that trivatent maogaDese existed ia the soil. Since p)'rophosphate extracts
of orgadc soils rEduce maogarese dioxide, tbe presef,ce of divale[t Eatrgeaese
in suah extracts cannot establish the preseDce of dvaletrt DaaSatres€ ia soils.
Matrgetres€ added in ftutral pyrophosphate is taken up by organic soils itr a
form wbich is not readily exchan8eable bv other cafions but wbich caD be
recovered io pFophosphate at pI{ 9.4- only a small part of the Eantalrese
takeo up by oryasic soils itr the presence o{ ammonium acetate can be rccovered
by sutsequeni extia,ctioD with ammodum acetate, but the recol'cr)' is
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markedly fucreased otr addi[g sEall amounts of salts of s€veral heavy metals.
IlatrSanese and copper combioed {.ith orgadc aatter could be extracted from
soib by 6rst saturati[g t]re soils nith sodium atrd thus extracting, in tum,
with water, sodium pFophosphate and sodium hydroxide.

The h)TothesG is advatrced that part of the oaDgaaese oI reutral atrd
alkaliae organic soils is pres€nt as complexes with the orgaDic Eatter.

11. Cooxr, G. w'. 1949. Phccntenl of fciiliz.rs fot ?olatocs. l. -\8]ric.
Sci.,39,96-103.

In 29 experiments conductad in 1945, 1946 atrd 19,17 placement of
Iertihzer iD cotrtact with the seed or in two baBds each two ioches below the
tevel oI tie seed tave average yields siDilar to those given by the statrdard
practice oI broadcastin8 after ridging but belore plantin8. Placemetrt in
otre band two itrches belo$' the s€ed was tested iu Iour experrmeats arld proved
inlerior to other pliacemeot Inetiods aad to broadcastitrg over the ridges.

Broadca"stirlg fertilizer beforc ridgint was compared with broa.dcastitrg
alter ridgirg itr 25 experiments in 1946 and 1947. ApplicatioDs made atter
ridgfug were coosistently superior to those made before ridgitrg. The geaeral
relationship wa-s that l0 cwts. of lertilizer per acre broadca-st before ndging
lrere ,equired to produce average iocreases iD yield equal to those give! by
7 cwts. per acre broadcast after ridging.

Obgervatiorrs on the Srowins crops ievealed no harmlul efiects oI Iertilizer
placed irl contact wit] the seed itr 1945 atrd 1946. Ia 1947, however, at s€veral
ceDtres gro{.th wasi severely checked by h€vy dressilgs placed itr contact
*ith tle seed and the 6tral yields lverc below those from fertili"€r pLaced iD
sidebands, which caused tro early check.

12. CRov/rrIBR, E. M. 1947. Thc study of soil organi. rralL, anil organic
,fianlrrcs by fiedrls oJfed erPeirncnts. Comptes reDdus de La CoDJereEce
de Pddologie llediterran6erltre, Motrqreliei and AlSiers, 123-139.

A discussioB oI the balance between cultivafing aBd resting lard atrd o, the
use of bulky orgaoic manurcs is itlustrated by the results oI soil aDalyses
Irorn longrontioued ,nanurial experimeots at Rothamsted, Wobum aIld
Lyngby, Denmark. In all thre€ experimetrts the increase in soi.l nitrogen
on the Iarmyard metrure plots ovcr the u[manured plots amounted to about
30 per c6trt. of the nitrogen added ill the farmyard manure, when approxi-
mately stcady states had beea reached in ftom 25 to 50 years. Sornc modern
attempts to aDal.vse the effects oI orgaaic EaEures aDd leys by meaos oI 6eld
erperiments are described. Thesc i[clude a s€ri6 oI potato experiments at
Rothamsted oD {actorial codbinatiotrs oI lertilizers ard farmyard Eaf,ures,
a rotatioB experiment oo arable crops, luceme aad grazed leys at Woburtr,
and an exl)erimeot at Serere, Uga.Dda-itr vbich r€sting Etrder Srass Save
defnitely better soil shuctll.e thaf, restinS under green manure crops ; Iarmyard
maDure had negligible efiects on soil strucfure.

13. CRori,rsEB- E. M. 1948. The ndating ofPotaloes. l. Royal Agicultural
Society, 109, r14-r17.

The results oI field experiEents at Rothamsted atrd maay other centres
are reviewed iE rclatioa to curretrt problems.

14. C&ow.uEs, E. l{. 1948. F.ttilirels dt lir.t ,he ua/ and aIt t. B€.th
aDd West attd Southem C.utrties Society, Pampblet No. 13. S€cotd
Editioo.

The priociples ol maoilring arc rcviewed in rclatioo to *artime practice
and current problems. A complete resettint oI the pampblet for the s€coud
editioo allowed the results oI receot invBtigations and statistics for the
consumphotr of Iertilizers to be iocluded.

15- CRowrEER, E. M- 1948- Fertiliars in lhe aticultural erPalsiort
?rograrnnc. Agriculture, t(, 491-500.

16- CRowuER, E. M. 1948. Fcnilizet Practicc, 1939-1948. Journa
Institute Com atrd Agricultural trIerchanls, Ltd., 143-148.

17. CRoyratER, E. II. 19,17. Soils and f.rliliz.ls, J. Royal Agric.
Soc-, l0B,69-€r.
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PedoloEy Department
SCIENTIFIC PAPERS

18. M^cEwAn, D. M. C. 1948. CortPli, fornation b.hocsn ,Dont norillo*ire
and hd oysitc and certtin orya c li4ritls. Trans. Faraday Soc., 4,1,
349-67.
(Work partly carried out at Macaulay Iustitute for Soil Research,
Abetdeetr).

Adsorptioo complexes forEed by neutral organic molecules y/ith
moltmorillonite aod hauo,site are described. The molecules are fonad
to tie in parallel layers betweetr the skuctural sheets oi the clay mjneral,
p.obably in the form ol a t.ro-dimeGiotral liquid; with otre excqrtioa, they
lie a-s flat as possible. With moltmorillonite one, two aad tbree layers are
fouDd, vrith haloysite only one.

It is slDwD that the C-O distatrces iD the haloysite complexes decreas€
with i-ocreasiDg electroDegativity of groups attached to C, ftrus providi[g
confirmatory eyidence or Bradley's suggestioD that CH-O boDd (orEration

The relatiotrship oI tlis t].I)e oI adsorptiotr to surface adsorption is
discussed ; aDd its \.-alue ia determining quBtions of Eolecular configuEtion
exempliied.
10. MAcEri.AN, D. M. C. f948- Clqt ,nineral compLt.s u,ith organk

liquid,s. Cl^y Minetuls Bulletin, 3B-7.
A summary oI previous work is given. It is showtr tlat tlrc number of

la)reG itr motrtmorilloaite complexqs runs rou8hly parallel witi the r,-ahre of
p [ql, where t, : dipole moment of orgatric dolecule, and [P] : Sutden's
Paraahor.
20. MAcEw N, D. lI. C. f948. Ad,sorption b! Mon rno"i onak, and ik

relalio, to st rf&e dsdPtio . Nattre, 162, 93tu.
It is sugge€ted tbat the iotrarrystallhe swelli[g oI Eo[tmorillonite is

coanected with a repulsive force betweetr the structural sheets, arising from
adsorptioo of layers of neutral molecuies. BaDgbam aDd Mosallam's
adsorption isotberDs for mica are uscd to calculate a probable valoe oI the
enerty chan8es hvolved in adsorptioB oI methatrol atrd it is shown ttrat
balancioS these agaiDst the attractive varr der Waals etrergy (using Vervey
and Overbeek's Iormula) cannot explaiE t]rc equilibrium *hich is aatualy
observed, with reasonable values ol the cotrstants. It is suggested, therefoie,
that there is another t,'pe of attractive force b€twee! the motrtaorilloEite
sheets. perhaps electrostatic (itrvolving the exchangeable iotrs).
21. M^cEw-\N, D. M. C. 194S. Sorn flotas o th. lcco*l;ng and intarpta-

tatiot oJ X-ray diagrarns of soil ctdys. Soil Sci., l, g(Ff03.
'Ihe general trotes cotrtaioed in this paper cotrsist of:

(a) A briet description of the type of diftractioo c{unera Doa us€d in the
Pedology Departmeot for clay mineral worL, and a diBcussiotr of the
requirements to be satisfed by such a camera.
(b) A descriptiotr oI a device for making cylitrdrical spocimens oI cotrstaat
radius, totether witb foraulae Ior suitable binding media.
(c) A note on the signifcame of the geoeral (i n) or (i I I) redectioDs fiom clay
mioerals, €specially oI l.he (06) and (060) reflections.
(d) A discussion oI the various tJ?es of scatteriog ne.r the centre (equivaleDt
spacing Sreater ttran 20A) which catr be observed l*ith clay minerals. Such
scattering is probably due to inta4)oletioDs in the stmcture (hydration or
"chloritizatiotr"-interpolated layers of iron or alumirdum hydronde),
aod diferetrt t,?es oI cetrtral scattering are observed according as such
irterpolations are (l) regular, (2) random, or (3) localis€d.

OTHER PAPERS
22. MUIR, A. 1948. Son, lecrnl d.l,.laqrn ls in soil sulrsy ard p.tlologjt.

Agric. Progress, 22, 99-105.

Mlcrobiology Department
23. LEBS, H., aod M.ETKLEJoEN, J. 1918. Tracc clcfi.n s dttd nillifcalion.

Nature, 161, 398.
Eq)eriments with etrrichroetrt cultures of oitrif,yiag bacteria in a liquid

medium gave the followiog tesults: (l) I.o! had a stidul,atinS effect oll
nitritc fornation. (2) A tBce element mixture 1f,ithoot ircn, copper or
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zinc had an inhibititrg effect. (3) Tbis inhibition wa.i removed by toll or
copper, but aot by zi[c. (,t) The kace eleEeDt Dixture srith both iron aod
coiier, or koo, copper aod zitrc, had a stiDulating efiect.

2{. SrNGs, B. N. 1948. Srldis on Sidnl Lrroeboid ortafisrrls. l. The
dislibt rion ol l-eptotlt'xa rclict l&l, Good., in soils oJ Gteat Blilain Cnd
th. elJccl of beLridl foott o,t grouth ar.il .ys, [orrnatio,t. l. (kn
Midobiol., 2' 8-14.

Giant amoeboid or8adsms rEey be isolated Ircm soil and other Eaterials
bv the use of suitable edible bacteria supplied otr a base oI troD-nutrietrt agar.- L.blo yro rel;culala is widely distributed in the soils of Great Britalo.
The ciomon occurreace oI this oigaoism in soils which have been unmanured
or heated witb artifcial Iertilize$ fo! 100 years or mole Proves that it is a soil
bhabitant.

Desrees of DH betweetr { l and 8 7 had Do efiect on tbe abuodatrce of
growth" when a'suitable bacterial strain tras suPPlied as Iood on non'DuHcDt
a8ar.

Ninetv-h^,o verv ruried strehs of bacteria tested as food lor L *tic ata
varied sriauv in eab ity. Bac|ria PrcduciDg red, violet and blue piSments
were m-ostlv 

_ioedibte. 
There was no corelatiotr between Gram-staidlg aod

edib ity. ' .

kain bacterial strains induced the formation ol cysts by L. rcricLlota.
This property was aot correlated with their edibility.

25. STNGE, B. N. 1948. Sttdi.s on Siail antoeboid organisms. 2. Nuclcor
division at d cltst lormatio, i'l l2ptoIoyr(a ret icrlat^ Goodcy tuilh rc,nLlh,
.'n thr sysktiAk'?osition ol lh. orEdnistn. J. G€!. Microbiol.,2' 89-96.

ExcelleDt cltotogical PreParatioDs fllay be made fuovt groY'4h oi LePto,ny,a
r26cr ola oo covers\Ds otr a 6Im of agirr.

The orsatrisE is foultinucleate. Iiach resting trucleus coDtains a deeply
sfr.ininc m"ass. the nucleolus, which is surrouoded by a clear zone in which
chroma"titr material is scattered. There is al*als a detote auclear Eembrane.
The truclei divide sinultatreously by intratruclear Bitosis atrd the wbole
orocess is comDleted itr a short time. At Prophase the disPersed chrcmatin
|ranules aecreiate a[d later assume a thread-like structure atrd eDter upon
Et" -*.pt'it ] The formatiotr of the spindle catr be seetr at-tie- beainaing of
tbe meta:phase. No cetrtrosomes are s€€tr at-aDy-sta8€. Durint atraPha-s€

tie chrodmomes begitr to seParate aDd it is dimcult to count their DuEbers'
The nucle"t membiane disaPpears at late anaPhase- At teloPhasc- the
aaughter cbromosomes fuse t6Eetber, tle couectitrS tbreads break and the
dauEhter nuclei are tormed

inder suitable cultural coEditioDs and oa certain strails of bactcrial
food suDDlv, mulhnucleat€ c)'sts are Produced in closters. The proccss ot
cvst Ior a[ioD is described.

,". oro."o*r", F. I., and SINGB, B. N lg18- Linitotion ol ba(tcriu
by mitto-fuedatots itt sotl. Nature, 161, 140.

Eishw-seven straitrs of very varied bacteria were tested otr the followhg

"irti "miirooredators: two riEideotified species of soil amoeba.e, a Siant
afioeboid orianism lL.Ptornyrd reticdald, fu.ey) , m)'xaBoebae oI two
oecies of Diitvostetiw lD.rt utorcidcs and D.$$ant.l \ and thr€e sPecies

"? 
u.r.""o.oc&" IMyzacitcus dnscexs, M.l*lots and Chofldro.occus cxiguus)

:fl. ilt"t e"" orgaiisAs are holozoic; tle M)'xococcacea€ destrcy and djgest
flreir {ood bv ieans of secretions. The two soil amoebae reacted very
.i-it"ttu to iheir bacterial prey i that is, trearly aI ba.teria edible to oDe

"-""ti *.re edible to the other. Similarly, tbe myxoamoebae o{ the two
n;rtuosl.lism srr. were very similar in their food preference as wer€ also
+-"-.r tn m'riobacteria, 

-n^flely Myrotoccus lltlLas znd Cio'tilrococcu'
,-ri;rA.s. Out;f the eight Bicropredators 6ve show soBe tetrdency, but Dot a

-"i,.'""."nced one.6 feed on the same setection oI host bactlria; *hereas
ii"'J-"it"r ttt"" riredators ar€ each br8bly correlated with ooe of the 6\'e'
ali so aot lf,ely to agect aPPr€ciably the totel number of bacterial strains
edible to otre or more o[ the preclator8.

nirtuosLliurl eiparlkttn, D.rrrttcoroidcs, Myro.occ*s fdt s znd Chondlo-
coci'cigu*s iifer barteriat straiff that are Gram'Degative .The
rcmainiog predators do Dot show an\. such Prelerence to uram_reacEon'
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27. \urltA\, l'. S. 1948. Phtsiologi.al studt?s orl ,totjutc lomatn . t.
tfu rclalion bctu..n todulation abd hleral root lolmattori in tcd cloter.
Ann. Bot. XIIr 8l-96.

The rates o, formatiotr ol both trateral roots atrd trodules are determioed bv
thF same hereditary bost plaat factors. A high rate oftrodulation is a-asociatea
lvith a high rate of emergetrce of traterals and dot to a mo.e exteDsive root
s).stem.

Uninoculated plaots at 6rst produce more latetal roots than uD.i_ooculated
platrts, itrdependetrtly of tlte effectivity o, the strain of bacteria used as
inoculuE. With efiective straios oI bacteria the nuDbers of laterals exceed
the aumbers of Dodul€s due to the secoDdary Droduction oI roots foltowins
nitrogeo fixation io the trodules. With h;ffective strain iDoculatiotr ttr;
number oI nodules exceed the trumber or laterals. \f ith either strain, under
the cotrditions oI experimetrtation employed, the sum of lateral roots and
nodules doally approa(h the same valie. - With an efirctlre strain delav iD
inoculation leads to ao eD-batrced rate of nodule {ormation

The results suggest tbat lateral roots and Dodules are Dh\siolosicallv
homologous, the ioJectioo oI tle root takiDg place 

""tv at pre'A"teiir:ineif
Ioci co-rrespoflding to.tle sites of ioitiatioa oI ltte;t rcots.- It i atso sugt{est d
tbat the production io t}le nodule atrd root meristem of substaDces inE"bitiDE
development at thesc foci may account for strain drfierenc€s i_n rat€s of Dodu[

28. JoNEs, P. C. T., atrd MoLLrsoN, J. F. 1948. .{ l.(hn;at to, ,A?
quanl;roliw estinoliol of soit micrc-orgatisrrls. J. Gen. t[iirotiiot., 2,
5,{69.

_ Sorl micro-oiganisms have beeD couDted by a Ire\tr technique whose esseoti,al
feature is the suspeDsiotr of measured amounts of goil i! a moltetr asa! cel
Irom shich small drops are removcd and allowBd to soUdilv a-s thin trlis oi a
haemocytometer slide oI krown deptl. The instatrtaneous selation of the
agar eEiures the fixatiotr of the soil constituents i[ their orisir]-al distributio[.
The 6lms are dried atrd staiDed in a solutiotr of acetic.-anilitre blue an.t
permaoent prepaBtions made by subsequeDt dehvdration iE ethanol and
mountilg itr euparal. If the suspensioa iiof kno$d dilutioo, sioce films oI a
defnite yolume contaifl a kno*.tr quaDtity of soil, ditrerential counts o, a
measured area oI6lm will yield aquantitative estimate of soil micro-orsanisEs.

The diskibutioE oI becteria p€r microcopic 6cld $las fouDd to be c-omplex.
Tbe {rcquencies of bacterial colonies aad oI pieces of funEal mvccl_ium {o'rm a
Poisson series; those oI the numb€r oI baatE_ria Der coloD"v Io; a bsarithmic
series: and tho6€ oI the total DuEber of bacteria per 6eld Iall into a"negatir.e
binomial distributiotr.

The metbod appears to b€ capable of modi6cation b]. the use oI selective
nutrielt media. for determi[iDg the qualit]. of tbe microflora atrd posgibly the
percentage viability of the organisms present
29. JoNEs,. P. C. T. t9.$. The tnicrobiol dccomposition oJ rcsirous

stabilisi*g ag.nts ik soit. Pro.. 2nd Int. CooJ. Soit lr;hadcs &
Funda,Uotr Etrgireering. RotterdaE, 4, 240-284.

la connexion with tle stabilisation of soils ,or road beds with resiaous
materials a study has beeD made of the resiBol!.tic orqanisms Drese[t in
natural soils. Techniques o, isolatirtg and couDtilfthese ;paDisms have been
developed, usi-ug etrrichmetrt cultures atrd aqar mediia io whidh thc aDDmDriaro
resitr is coUoidally dispersed as a mle avaitaible carboD source. Tbe ieslirs are
dispersed alter saponifcaUotr itrto a bufier solutioo aDd Drovide an oDaoueplatio8 medium on whicb resio decompositioD mav be'detected bi ihc
'halation' produced by resifl digesters.

Usiog such media, a Dumber oI resin-attackiDg bacteria aDd lunci {notablv
.\spergiui) have beeE isotated from alt ttre soils;hdied and the m"ori activi
isol,ates sho$! to attack resi$ botb i, t/itro and itr soil. These oEanisms frav"
beetr divers€ atrd have included proaclinomycetes, pseudomotraas and other
eubacteria, aDd Asp€rgilli.

Resin stabilised soil spe{i,rlels were i-noculated with resin-attarki_nc
orgaEisms, and the relatioo b€tweeD the relative iDcrease iD the numbers o"f
the latter aDd the subs€que[t breakdown oI the specimens was observed.

A search for remedial antiseptics was then mad6 atrd it was louDd that
mercuric cbloride was particularly efiective.
30. Jol{E-s, P. C. T., atrd MorrsoN, J. E. 1947. Esti'itj.tion ol lh. nurnb.Tof bactclidl Eells ;n soil by dir.d .raminotion Fourth- tnt. Cong.

llicrobiol. Cop€ahagen.
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31. Nsrr^N, P. S. f9,f7- Ttc irrrda.tio, ol h.rcditority d*/rn;n d, st/ai,'a d host f4..tors in sytnbiosis. Fourtb fqt: CoDg. Iticr;biol. CopeDbag;;.
32. StNGn, B. i-.Ir_ t9_42. Th, l;ology of Mlto.occaceac frorl soir. FoDrthInt. Cong. Microbiol. Copetrhagetr.
33. TEoRNroN, H. c. 1947. Thc biology oJ strains of Rhizobium. Fourth

Itrt. Cong. llicrobiol. Copelhagen.

Botany Department
34. LoNG, H. C., aDd BRENCBLEY, W. E. 1949. Subbtcssion ot u2zits

by f.lrili2ers and Ehe,rlicats- (3rd, enlarged edition.f'
36, BRTNCELEY, W. E. Review of Kofet a7s otmisbaai ebm.fit uoot Dlant

en dk". t$'ag?iingzn ) Review rtr Nature, t948, t6l, 624.

Stati8tics Department
BOOI{

36. Y^rEs, F. 1949. SamllinA ,nctho,ls for.ensuses anil su/teys. Gtiff:lr.
& Co.. Irndon. 318 DD '

This book. has beeo *ii.tteu primarity for those who have Litfle or no
previous trainitrg itr mathematical sbtistics, but who have some kainlns or
experieDce Lo the preseotation aod batrdling of statistical data. Altho"ueh
not a Eathematical heatise, an atteDpt bas bien made to cover all the modein
developments of, samplitrg theory which are of importa.nce ia census'and
survey work, aDd to give an adequate discussion oI the comDlexities that are
etrcountered in their practica.l application. The preparaiion oI the book
revealed a_ truEber oI gaps ir current tbeory which Lad to be 6lled i_n. The
book should therefore also be oI interest to -mathematical 

statisticiatrs.
The various computatiooal procedures have boetr illustrated. as lar aspralti9l, !y uumerical examples. Tbese eramples itr the maiD have an

agricultural backgrouDd, sitrce this type of.data w&s most readilv accessible
atrd is also particularly relevant to tha origiral Dumose oI the bool. For thr
mGt p-art Lhe data oa which they are ba-sed fciim 'a smal part of the results
of mucb larger surveys.

Tbe preparatioa of tbe book wa! utrdertakeo at the reouest oI the United
Nations Sub-ComDission oD Statistical SaEplitrg itr co'aaectiot witb the
prciected 1950 World CeDsus of Agriculture &d -the l9S0 World Census of
Populiation.

SCIENT]FIC At{D TECI{NICAL PAPERS
37. BoyD, D. A. 1949. Erf.in.n s uith l.ys ad pdma clt grass.

l. Brit. Grassl. Soc.,4. r-lb.
-The paper discusses some geaeral questioas afiectioB ttre d€sign aod

t€clEique of experimeats oq gr-assla[d. Experimental resu16 are quoted" which
emphasize the importance oi choosiag a u'nilorm site Ior experi;eots and of
eEployitrt adequate replicaUotr. It i! sugqested that tbe &Eerimetrter can
best fu16l- tles€ requirements by reduciod-plot-size aDd that'he sbould aim
at Plots of the order of I acre eveE at thieipease of some artifcialitv io thc
grazht m"nlgelDent. Small plots should also enable him to ilclude amore
comprchensive ratrge oI treatmeDts and to gaio advatrteee of Iactorial desisD-
The lralue or grasscuttiog as a cbeck on grizing matraee;ent aad to alturi a
Iurther reductioD ia plot-size is examined. Thelpplicaiioo oI t}ese principles
is illustrated from tbe desitn oI a new erperihenr being laid'down at
Rothamsted.
38. PATaERSoN, H. D. 1948. Sarnpling on s{ccessiw occasions oith

?anial re?lacem.nt of srirs. l.R. Stati;t. Soc.. Series B. {Itr the Dressr.If tbe characteristics of a popubtion utrder sun.ev alter with tim; it i"
ofteD oecessarlr to have estimates of tbese characteristics on a trumt€r of
occasioDs aad of the rate of cbaoge, Means of thc separate occasioDs can best
be estimated i{ the samptirg iJ arraDsed so that iuccessive occ:rsions are
sampled by uDits a Dumber oI which are in common. Assumitre a law in
lvhich the coEelatio[ tetweetr otservatioDs oo a single unit o; differetrt
ccasiorx| are p, pr, p.,...Ior occasioos t,2,3, ...;part atrd a-asuming
that the value of the correlatiotr is k-nowtr, erpressiotrs ire derivea tor ttE
eficieEt estimates of the De€'n on aoy occasion atrd difierences between
meaos, witl tieir variatrces. These erpressions are dedved by the application
of certain properties of estimates havhg minimum variaice. In_ certain
cases the computation invol i'ed in the calcuiatiotr oI the fullr efncientestimates
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is hea\-v. It is shown that Lttle mrormation is lo6t iD usiDg siEpler estiDat€,
the mo;t importaDt of which are included itr the discussioE by Yates (1949)
of the Droble_m. The seneral case iD which there may b€ utrequal lumbers of
units. itrequal variancis and diEerent fractiotral rcpiacemetrts IroE occasioo
to occasion is developed. Tbe efiects of deParture from the above correlatioo
larf and oI inaccuracies io $.ei8hthg are also colsidered.

39. READ, D. R-, and GBF6oRY, P. H. l94g, The s?oti^l dist"ibtt;on
o l insed-borne blant oilus iliseas.s. -{nn. apPl. Biol.,36. (Iu tbe Fess.)

Various workers have proposed formulae to exPress the spatial distribution
oI iDsect-bome aiseases. - AI t]1e published data exaBitred, as well as the
Rothamsted data for rugose mo6aic atrd leaf rou i.tr potato crops, were 6tted
as wetl by the simple emp=irical ex'pressiotr lo8 I : a + b x as by Eore coDPlex
crpressidns (t : iumbei of intecdve Punctures at a distance ,iroE tbe source
aft'er a sivei time, and 4 and b are ioGtants lor any one 8ivetr set of 6eld
conditiois). It is suggested that distaDces should alwals be Eiven irl metres'
itr order to give comparable rcsults from one iavestrgation to another. In
the analysis-of data'oo rugoee mosaic aEd leaf roll in dilEerent ,'ears, it is
show that a atrd b varl. indepef,detrtly.
,lO. Y^rEs, F. 1949. Drsitt ol rotation crp.rifi.nts- Proc.cdings oJ ,h2

Commorru?allh Aeicuut ral Burcaur Corf*mce on TroPi.at or.d
Sub-Ttopia Soils'. Commoawealth Bur. SoiI Sci. Technical Com-
muEicatior No. 46, 142-155,

Tbe desiEn of rotatio[ erperioeDts iotroduces a numb€r oI Dew ProbleEs
not met qitf, ia one-year exderiments. This paper gives aD outline of tbes€
probleDs aod indrcates the ways in which tbey call be solved. The treatoeDt
is not exlaustive or formalisti; since the subject he-s trot yet reached a stage
of developmetrt when atry coEprehensive treatmeDt is possible

41. YArEs, F., ard BoyD, D. A. 1948. Ik relatiuz thas oJ t;lJc/crtt
crops in tclrns of food, a , thc;r rcsforses lo f.rt;liters. Agric. Prot.
(Itr the press).

Thii paper.was givea befote the Agricultural Educatrotr Association *itb
the obieci of cooside;ng the problems involved in the exPaDsloo of agricultural
produition in this couo1ry, particularly those arising in l-he determisatiotr oI
ihe correct balance betweeD tle difierent agricultural crolB, atrd the most
efiective utilisation of fertilizers.

Tbe relative e6ciency of d.iEerent typ€s of farm aDiEal in actist as
coDverters of feeding stufls iDto human food is discussed, aDd a balaace sheet
oI the production oa animal leeding stufis aDd the consumptioD based otr the
requiremenLs o, the I owD aDimtl population is made atrd relad to tle
aBoutrt of lood produced for direct humatr consumPtioD.

It is sbown that the bi8Spst possibilities oI expatrsioo and plodoction lie
itr increasing the yield o( giessltnd, atrd it is poitrted out ttrat e4)eriDeDtal
results sho, that verv substantial itrcreases ilr vield ca,1 be obtaioed bv the
greater use of dtrog;nous fertilizer. The resulta of the Survey oI Ferdlizer
Practice sbow tbat ihis practice is already sPreadi.Eg iD certaiIr arcas. Tbe
utitisatiotr of such increased yields oI gr&s.sla,ld rvill oI couGe dematrd Sreatet
concertratioD oa dded grass atrd silage aDd a corr€spotrdiDg incrase i[ the
aoimal Dopulatiotr, partiiularly iI the prcseat area o{ 8r_asslatrd is retained.
42. Y,ries, F. is4A. op;rolionof ;.sra'c,. Nature, l6t, 609.

REPORTS
43. BoyD, D. A., ald I,RD, RowEN^. 1948. Sumcy of fcrlili.cr ptetice.

Results of the rapid survey scbeme.
44. YArEs, F. 1948. Sr/rel of tnaindop ?oldtocs: lts.lin;azry results

of sa,nPtine Io, ied.45. BoyD, D. A. 1948. Rcsulrs of o glass-ct tt;ng .rpelirtzrl al Meilhot rnc,
Leits.

46. BoyD, D. A. 1948. RePorl on the lest lls of 8ra"ts-c1!!tittg crie"irn nls,
194547.

47. BoyD, D. A. 1948. Norional Aelicultwal Adtisoq Sentit Confclerr..
ol Ad1)isoty Chet,ists. . Soil sarnpli S sub-corrrnilre. : soil sari?lirtt
irnestiga.tio -interifi lebc,rt.,ltt. BoyD, D. A. .t al. S n'ey oJ Fpltilizer Pradic. l.porls: And.sc)t,
Caernar on, Ddon, Dl!fiaa, Lo$o.hie, \otlhuitbcrla*d, W'.sl oalond.

49. Y^tEs, F., atrd BoYD, D. A. 1948. The dilizaliort oJ tin ilal adtirional
st? i.s of nirrogcnotas fe ilizer.
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Plart Pathology Department
BOOK

5U. B^WD:EN, F. C. 1949. Phn yil{ses and yilus DisA4ses. C\ronic^
Botaaica, Waltlam, U.S.A.

GENERAL PAPERS
51. BAvrDEN, F. C. f948. Host+lan, ?hysiolagy Anil racistbtcc to virtsca.

Proc. Roy. Soc. 8., 135, l7f.
62. BAWDEN, F. C. 1948. Vuiatior.s in Pta , I/r:rusas. Proc. Colloque

International, Uoitds Birlogiques doueds de CortiliBitd G€ndtique.

53. Gr,vrxr, M. D. 1948. Fgngls Dise&ses oJ Wheor. Farmi!& 2' 210.

5,t. Hu4, R. 1949. Szgcr Beet Diseases- Mitristry oI Agdculture
Buletir, No. 142.

RESEARCH PAPERS
55. B^WDBN, F. C., atrd RoBERTS, F. M. 1948. Photosynlhrsis Lnd

pr?dispositiott oI plarlts to inl.ction urith ccrlain tir{ses. Atrtr. ApPl.
Biol.,35,4la.

The efietts on susceptibility to infection with certain viruse's,ol subjecting
olents to various Deriodi of d;lmess or reduced illominatioa befole atrd aftef,
inoculation *".e dested. The viruses atrd hosts used were a tobacco Decrocis
virus in Frerch beatr and tobacco; tomato aucuba mosaic vims it tobacco;
aDd tobacco mosaic and tomato busby stunt viruses i,n NicoliaLz glulinosa'
A-ll tie virus-host combbatiotrs give D-ecrotic local lesioos, atrd susceptibi.tity
was Eeasured bv local lesioo couo-ts. Susceptibility \ra-s cotrsistetrtly increased
bv ore-iroculahon treatmeDts oI host pla.trts, wherq-s post_iloculatioo
deafmens had relatively little efiect, but Eost oftetr decreased suscePtibility.

Short Deriods in the dark produced siBilar responses to lotr8er periods itr
shade. bui tbe difieretrt planti varied in their resPoGe to, and toleraoce of,
darktreas. The maximuir number oI lesioDs was usualy obtained with beao
Dlaots kept for 24 hr. in the dark b€fore i-ooculatiotr, but with tobacco Plants
insceotibilitv increased witb iocreasing time itr tbe dark up to 5 days.

td is suesested that tbe successful estabtish.Beot of infection occurs io
two stages, ih'e 6rst of which is afiected by tle accumulation of photo_sFthetic
oroduc6. \Mhether tbese products confer resistance by increasing cell turgor
6r bv reacting specificalty $;itl virus particles is uoknown, but saP from plalts
in the light posi.esses nci greater vi.rus-irhibititrS power than sap from Platrts
kept in the dark.
56. BRoADBE!1T, L. 1948. Aphis ,rrigrdtion ald the elfcieuy of lh.

tra?fiig method. Ann. APpl. BioI., 35,379.
Reoroducible results were obtaiDed when adhesive traps lor apb;ds were

DLaced_ at the same heigbt itr diEerent parts oI a potato field The total
ilatch€ in difiereot locatities itr diflerent seasons can there{ore justiEably be
compared. During the summer dispersal flights, difierent species fliw -atdiffae[t heights, so traps at one heigbt only are not suitable lor comparing the
relative abundaace o{ difiercnt sPecies. There was less variatior io numbers
caught on traps at 3--4 ft. abow; the ground thatr on traps at H It. or at
{routrd level-- During the first fortnight of Julv an average of 200 apbids, l'6 per cetrt.
of which were Myzlas Pe6icae, was caught on traps ilr the positiotr of potato
p)ants. llost of these were oot potato aphids, but it is suggested tbat
iome of rbem mighl act as vectors of potato viruses. The Dumber of aPhids
caught was roughly prcportiona-l to the volume oI frce air: space arouDd the
traps, and as the Ioliage increased ir density the aumbers caught on lower
txaps decreased itr ProPortion.

Wind-speed records withiD atrd above tbe crop are discussed atrd it is
shown thai conditions are oftetr suitable Ior volunta_ry aphis fli8ht in and ne3r
the crop otr relatively windy days. Records oI catches on the baff-traps
{acing the wind and otr the other halves sho{'ed that woluntary fli8ht deqeased
with increasing height.

Bdllialtt yelow traps, coated with adhesive grease, caught rrore aPhids
tllatr white traps, Ehich il1 turtr caught more tharx black.

57. BRoADBENT, L. 1948. Methods ofreco ing ophid populations fol *se in
resear.h on potato tirlls iliseases. Ann. AppI. Biol., 35, 551.

Methods of counting aphids infesting potato crops are reviewed ard
discussed. The results of an aphid survey itr diflerent parts oI En8[and

t
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duritrg 1946 and of c.unis a,t Rothaosted during 1947 are givea aDd used to
illustrate methods oJ expressinS the couats; the exteot oi virus spread in
1946 showed ao close correlation with aphid nunbers. It is cotrcluded tl1at atr
Gstifiate oI tJre aumber of aphids per platrt is better {or vims disease Esearca
thatr the number per 100 leaves. A method oI estimatiog the DuBber of
aphids per plant with tolerable accuracy is described, but it is concluded that
for Eost surveys a method which do€s not Eecessitate tle counting oI the
aphids is adequate, Such a method, based oa the percentage oI leaves infested,
is descriM.
58. BRoADBENT, L. 1949. Factors d.ffecring ,tu acrit)iry oI dara. oJ tht

apliar Myzus persica lsulzet) and Brevico4me bra-asicE (4.). A!,1.
Appl. BioL, 36, 40.

-Applratus was desiened for testitrg the lrequercy of flights of aphids
utrder difierent corditions o, temperature, rcIa.tive huoidity, Iight aad
pressure. Youtrg aphids (l-4 daj,.s after metamorphosG) flew mote oltetr
aDd showed less indiuidual variabiliry tha-n older ones : with atl ages activity
hcreased lor the 6rst few hours unde. experimental cooditions. Stan he
increa-sed actiwity lor the f-rst l-2 hours. Aphids used otr a secoDd tima
dew less frequeDuy t}lao controls which bad reEained otr tle plant the 6rst
day. Alate B.brassica $ere rDore active lhan M.Oersk@; 

- both species
showed altemating p€riods oI activity and quiescence.-

At ligbt iDtensities between loo'and lal00 Joot candles there .eras littte
difierence ia flight frequency, but below 100 foot candles activity iteclined
rapidly atrd apparently cea-sed with darhess
_ Changes i.o relative humidity temporarily afiected flight frequencJr, .,

change to a bi8hcr humidity retarding, a cha.nge to a low incieasir8 it. After
adjusting to the change aphids flew readily at a[ humidities tested betweel
50 and 100 per cent. with temperatures below 80"F. (26.7"C.). The combioa-
qgtr 9I ligh humidity atrd hiSh temperature (90.F. : 32.2oC.) sometm€s
iDhibited flight.

- Changes of pressure oftetr increased activity temporarily and flight
frequency was gr€ater under fluctuating pressure thao under constant pressdrc,
. -It is concluded that changes in microclimate ill crops are adequate to
infl-rreace frequency oI Bight oI aphids and consequently 

_the 
spread bI vrtra

disease.

59. BRoADBE-NT, L-, and DoNcAsrER, J. P. 1949. Alate a?hids tropprd
i the Btitish Islcs, 194247. Ent. Mon. Mag. (Itr presi).

Adhesive aphid traps were opeBted at 40 places iD Britaitr durinB sii
years. .Total catches in the difiere[t arc.s are compared and a list oI species
caught is givetr The catches of a number oI +ecii:s arc discussed in detail.
Peak catches of ooe species or a[other occurred in each month Irom May to
S€?tember. Difieretrt species had alifierert cycles of abundance and scaraity.
Myrus ??tsitat (Sulz.) and Atythosiphot ot;obrych;s (Fousc.l were thc oDit
q)ecies recorded at all centres.
60. BRoADBENT, L., DoNc^srER, J. P., HULL, R., aod Warsor{, M. A.

1548. Equi|,acnt *scd [o/ trapping o d in.nfiIyirlg alatc dphi.ds-
Proc. R. ent. Soc. I-oDd. (A), 23, 57.

A detacbat'le t}?e of a-dhesive trap is described, tbe cover of wbjcb can bc
cbaDged ia the field in a few momeots aDd seDt to the laboratory lor tho
collection of tbe aphids. SoEre additional equipment {or removiDg thc
Srease simply ald rapidly is also descdbed.
61. BRoADBENT, L., and GREcoRy, P. H. 1948. EzDctirtl.rtts ol tlu

s?ftad of flqot? rnsaic awl kal ro i4 ,olato crors in t946. Ann.
Appl- Biol., 35, 395.

-A serics of experiments on tbe spread of potato rugose mosaic (lrirus Y-),
aDd leal roll. which ha-s bceD in progess oo -a uniform- ptan since i949, wie
etrded in 1946. trfeao values Ior thirteeo centres in EtrglaDd atrd Walea
showed thatin 1946 69 per cent. oI the i ections with virus Y atrd 48 per cent
oI those $'ith leaf roll wiflrs reached the tubers of tr{ajestic potatoes by thc
beginning of August. There was usually titUe subsequ;nt inarcase oI rirgosc
mosaic. but a lale increz.se of leaf roll was associatea with a relatively hish
initial spread. Tbree-quarters of the yirus Y atrd over balf the I6f ;tl
itrfertions o..urred withjo 6ve plants distance of the source. Tbere w-as Do
close correlation betw€en the spread oi either virus and the maximum number
ol Myzu. b?t.ta., either aDterous {orms otr the Dlants or alate forms causht
oE adhesi;e traps, but ce;Ltles wit! hiSh tr-ap i.t"bo i-o loly aEd Aueist
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lhof,€d Drotrounced late s€39on spread oI IeaI roll. There were Earled
differencis at diEereat ceohes io tb; relative spre3d oI the two \.irus6 Thc
amouEt of sDread 4nd the gr.dietrb IroE source oI inlectiotr of the two rirru€es
sI€ coEpara over the period of 194H.
02. G^RR.Brr, S. D- l0{9. A sh/d! oI v;okt Toot rot. - II. .Efl'cl oI

stbdTdlwn or struioal o/ Hdicobasidium Purp\tenta ..olonEs tn tN sott'
Trans. Brit. Mycd. Soc. (Itr press).

Pt4tes oI difiereot autr:ient agaIs rl.ere inoculated with Helic&asidiua
ottitam ard. ilLcfisted for twolnotrths at 25'C.; the ,ungus colonies were
'r'i'i",| i" i"rs "t soil lor three to Ioot months, atrd theo tested fot viability
f" ioocofiti"" oI carrot s€edlines. Survival w-as hcreased by raisia8 tbe
&uluarat" cooceotraboE oI Ihe medium, bBt depressed by excess oI
Ditrose;. The optimum aitrogeE requiteoetrt lor survival increased with
ris€ ii ca.rbohvdAte cotrtent. Suryival was correlated with the Productroa

"i n.- roitle,it sclerotia arouud the cetrtre of the coloDy. The dePressitrg
effect of e"cess nitrogen uPotr Productioa oI sclelotra and survival of coloDies

is 
"itriU"t"a 

t" 
"o 

ii"teasi:a ainsity ot mycelial 8ro*tb' ladint-to redrrctiol
oI carbobydrata level below that required for maturatioD of viable scleroha-

63, GARREiT, S. D., aod M^NN, II. tl. 1918. Sodl caditiotts dnd tht tahc---' .rtl disaa;a oI ;h.al. X. CorLrrol ol thc clistds. lt'dat 
-conti'LAo{scl rh,alioa oia sPli"g'soan c.reht. Ann. eppl. Biol ' 35' 435'

In a trekl exoeriment otr the cootrol oI take-all at the Woburn ExPerimeDtal
Statioo, whter'wheat was followed by two consecutivc crops o( sPri[8-sowD
tra.rlev-' Samoles oI the barlev cmp riere taken lrom the forty-ei8ht Plots oI
tl. 

"i."".i-"rit 
i" 1945 and 1 6, ior estiaatioa of root Dis€ase Rattur8, atrd

*il;;dt;;.6 iecorded. 'A comparison oI six autumn treatments of
ine st,luute las slown that treatments a6',:ctirg ttre avai.lable nitroten cotrtetrt
ol the soil exercised a predomioaot efiect uPotr incidelce of take-all l.tr the
followins croD. Two ;ffects ohut ogen applied i.o autumn have t'eetr

distincuished: (l) an immediatc efiect, itr assistin8 survival oI ophtobotus

"r"-;-";s ir 
i"feitia root aod stubble residues; (2) a deferred efiect' ia Promot-

i.Es disea-se escape oI the Iollorving crop The ploughiDg in of straw iE autumo
r; found to inarease the itrcidetrae oI take-au, presumably because ttre adverse

i*"ir"a .n".i "i decomposing straw in locliiog up available litroSeo.aud
sithholditrq it from the_following crop outseiEhedits beDeficial immedate
cEect in helping to stafle ont O.|ram;nis,by deprivint the futr8us ol gog:l'
ihe autumi giowtl oI undersoivu trefoil \Medkago luqulina) on the stubble
iii-*.-"a io u. 

""ti."ly 
beoefcial; acti". groottt oi the Iegume appeared

to assist ill starvios out O.Ptan izis, atrd nitrogen was released by decomposr-
tioa o, the trefoil ii the soiiafter spring ploughing irl time to b€De6t the barley
ctop immediately f o[owin8.
64. Gteconv, P. H. 1948. Tha .Jfect ol ro$ting on tha sF'dd oL ui.'rts-" iiiiiiili p"taoes at Rothamstii,,' ls46: Antr. Appl' Biol , 35' 406'

ExperiEenLs oa rogrrlag virus-dis€ased Plants Irom ptots of, ltlai*.tic
ootrtoi:s. whicb have been ln progress sioce 1943, wcre coDtinued rll l94ti'
'Pi;d-;;* ;&;; in mia-1u".', e;ly and late Julv. atrd Platrts were lifted
Irom these pbts at the end of July, August and SePtember rcsPectrv-ery'
Roeuias had little e6ect itr reducing the sPread of rugose mosaic (caus€d Dy

;&ilfi Y).- The sprca<l of leaf"roll w; reduced to half tbat on unrogued
5iots'-u" t"*iire o" rd- tuo". l-ater roguing did not reduce tJre spread of
iJi"ii u"t"e"s iomUiled-u'ith erly liftinE. Earlv li,tirg iDcrea-sed th€.eflect
of early roguiag. Ir sPite of these results rogr,iDg main croP Potatoes m tlle
6outh ;I E;ghnd is Doi coEsidered a P.&tical cotrtrol measure'

06. GREGoRY, P. II. f048. Thr m lriph-infecriot ,roisfonat;on' LDn'
A?,pI. Biol., 35, 412.

AttenGon is drawn to the Possibility of misi.nterPretitrs results wbich may
erise when the itrcidence of aa organism, or a.ny other event, r:i erPressed as

""""a"t""" Dresence or absence on" plots of stan_dard area. Dis€ase Sradietrts
;i;;;*1"".d .ui Dercetrtase ard shown to be artificially Battened The
a-o""i 6t A.tt""l"g depenils-oo ilcidence of tle disease and the size of plot
llosen. A table is "eive; bv which the necessary kam,ormation can be made

chen the orgaD.ism -o. e""tit is aistribrtea at ratrdom. ExamPles are 8rvetr
ii-ia-a;-*ai*t (l) distributed at raDdom lPhvto?htho/d inf?s'dns): and (2)

eoercsated tGvmilosborunsium iuaibcti-vigir;at;a2 aJtd G' tlauaria'fo'ntl'
lGtudas d rieiecting and oeasuiing Lg$egatioD are briefly discussed'
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66. CREGoRY,P,H. lg4g. LcaJ diseascs oJF Anemone coronaria ir.Cori@alt.
Tratrs. Brit. Eycol. Soc. (Io press).

A descriptioa of the Iouo$.ing lea{ diseases afiectilg aneEoDes srowd lor
the flower crop in CrrtrwaU is giveu froE studies made in I9AS-40: - ..wiot€r
bro*!ir8", rust lPurcinia pt ni-spinosac), powderv mildew loidiurn ,t.l
dowtry milde*s \Plasnoparu-pftnaia aDd, Pe;otosgori jcat':a.) atrd black 6ai
spot lsePlotia onernon s var. co?onaiac).

67. K^ssANrs, B. 1949. ,4 necroti. il;scasc oI Jorccd tulils caus.l by
toboc.o n crosis oir,ascs. Ann. Appl. Biol., 35, i4.

Tobacco necrosis \riruses were tound to be the caus€ oI a severc trecrotic
dis€ase which occurred in Iorced tulips ilr three diEeretrt Durseries. From
?0 !o 50 pel clnt oI some varieties, ,-8,. Alberio, Komelorus, Crater, Ro6e
Coplaod and Nrelage's Triump were afiected, whereas others glowing'uEde.
tbe same c-onditions reEtahed appareatly healthy. The -chara;teristic
s)rmptoms oI the disease are trecrotic spots and strcaks, which cause much
SultinC-ar4 rystin- g aod sootr kill small plants. The diseas€ was teproduced
by iaoculating healthy tulips with tobacco aecrosis viruses.

68. KAss^Nrs, B. 1949. Thz ttd,smissiot ol sular bc.t vdlous vilus b1,
,nathoLical i,o.ulation Aan. Appl. Biol., 36, 27O.

Sugar beet yellows virus, hitherto iraosmitted only by aphides, cao be
traasoitted mechadcally to sugar beet iJ a suitable a6rasive 

_is 
usea. IrIost

itroculated leaves develop local lesions, but systemic intectioD usuallv occuE
in ody l0 per cent of the inoculated plants. S!.stemic s\,.ErDtoos'develoD
more slowly than in plaots iDfected witE aphids. -

69 KrEczKows(r, A. 1949. The tronstormatiot ol l.o.al lcsion colt Lk fo,
stotisti.al onalysis, Aan. Appl. Biol.,36, l3g,

Arr analysis of the Irequemy-distribuUotr oI local lesiotrs. Drcdoced bv
viruses on ballJeaves of a trumber oI platrts, shol*s that tbeir stiaaard erroi
iocreas€s with iBcreashg mean. Heice aaalysis oI !,ariarce aad statistical
test of sittrincarce sbould Dot be applied to iesioo Eumbers uDless thev aresuit.bly traDsformed. The traoslormatioo ioto losarithms over-mrr"it 

"othat tie standard errol decrea-ses \r'ith increasitr-s mean, A satisfa.torv
transformatiotr is y : logto (x+c). wbere x is tlinumber oI lesioDs and;
rs a coDstaat. A method is given of as.sesshg c Ior difiereDt erD€riEeots.
Great accura.y is oot Deeded I itr an expeiime-Dt discussed in detiil a satis-
factory .tratrsformation is obtahed with iny value lor c between 15 aod gO-

Otr individual plants the numbeB oI iesions formed oa hallleaves are
distributed more or less normally, whe.eas thei! djstribution about thecor rlou mean for matry platrts is skew and ..leptokurtjc.,. The distributioa
of the traD-srorEed aumbers is almost aormal, 6ot! for hdiyidual Dlaats a;e
about the commoa dean for a Dumber of platrts; it is oDIy slighuy sLw.
70. KLEczKowsRr, A. 19,t9. I quantitaliv. stuily of cor bh, fot rdli6

in h?aten poki r'tixt*lei. Bi&l:.ell.. 1.,44,57-t. '
The ratios of constitueDt proteils in com-plexes lormed bv humatr s€nrm

arbumi[ witb tobacco mosaic vins atrd with 6mato bushv shint yirus drrino
beat deoaturation in solutioDs containiug M/15 phospbaie bufier at off e€l
rrere studied. WheD heated atone boih v;ru3qs coaa.utate whsi.as re
albumitr does trot, although it agsresates increasiailv *ttt U.i.*i""
conceDtration. Whetr the albumin/vii.rsiatio in the com-oiex is l.g or hieherl
ttre compler forms a stable solution. All tbe virus aod 6ntv a orooortiJn oi
t-he albumin participate ia the formatiou of such a complex. ' ' '

He3,t denatDred tobacco mosaic vir'us, combitred'with albDmiE, has [o
oucleic acid aDd Do s€rological a.ctivity, whereas bushv stunt virus retainsboth. Whetr the albumia/bushy stuot'virus ratio io tfe comolex ls ovei g_
the. complex is not precipitable by virus aDtibodies, thougi it combiad
\r1th theto.

At a coDstaat virus cotrcetrtration tbe albuDi[/\.irus ratios in ttre coEpler
iocrea-se with hcreasirg cotrceDtration oI albumiri; tle ratios decre+se i"itl
rncreasug urus coDcentratiotr rFhen tbe albumio cotrceDtration is constant:
the ratios itrcrease with increa-sing total protein conceoeaUon *len tleproportioo of the coDstitueDts remaiBs coostant, aDd with hcreashg temp€ra_
turc vrhea all other conditioos are coostadt. -

If, sim.ilar conditions about 2.4 times Eore albEmitr combitres hto a
complex with beat detratured tobacco mosaic virus thaa with bushy stutrt
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r4l

The ratios oI the componetrts in in<lividual aggregate's of the coBplexes
Drobablv varv, so thal the estiroated ratios are averages
' Heaidedtured albumin molecules aggregate more raPicuy \r,tb pamcres

of he4t-deDatured viruses than wittr one atrother.

71. SBEF"FTELD, F. Il. L. 1946. Prelinin\ry studies in lhe elcclron mitlo-,
sco?c of somt Pla l)itus ii(lusio boilies' J Hoy MrcroscoPrcar
Soc., 66, 69.

usii-i'i.iir-aG".tlon methods, various parts of the cootetrts of healtbv
and viru"s inJected cells $/ere isolated ard prePared [or exaErnaltroD rn tDe

etectroo microscope. Nlixed c)'topl&sm and sap lrom hea]thy ceu-s consEted
chieflv oI small Dirticles itr size from 20 mu to below the limrts ot resoluEon
;i'Ga ;i;t'";';.;.scop€. ID the amorpbous aod cr)stalline inclusions

due to strairs oI tobacco Aosaic vins, rods oI about 15 mu width 
'urd 

vanous
L.nl;.-;; i;r;.i- Virus io smatler quantities was also found itr mixed

"\,t;otasm 
aod sap trom iDjected ceus. In the amorphous loclusrons due.m

dveie etch virus, 
_rnanv 

crystals ol various shapes too small to De seetr ralDe
lisht microscoDe were tound. Tbere is some evideoce to suPPorL tbe su8gesEon

ti'at the partiiles ot this virus are rod-shaped

Biochemistry Department
IIoLDEN. M.. and CRoox, E. M. 1948. Somc lactors afI'ding lhe

cnraf,lion ol nilrogerous matdials fro,,t leaws oI tartous s?ecres'

Biochem. 1., {t, l8I-185
fi;;;;*: ill. ',i,a-ii^.'", 

rl. v. 1e48. The 4fec' oI lertitiz'rs ot the

ta)et ol ,titrogcn, Oho\phofiis, ptobasq atd ?eclosc i* t?atthy tooatco

teaus.' Bitx:iem. T., 43, 147-r5l
iil;;"":ii:. ;d il;;", M v. rsas. The 

'2Ifect 
oI i le(tiot' ttith

iot*"o--o""i" oir s on lhc leu.k of nitlogen' Phos?hotus' ptokas'- dna
.beeta.s. in lobac(o leattes and on lh?ir rcsPons' lo Ie'lilt"7s tllo'nefr'
i., ls, tsr-tse.
i-i".-'ff. lsl8. Tro.e eler crlls a,ld ,til,afcatiolt' Nature'- 16l' 398'

Lees. tl. tgl8. Th? iktls ol oarious o'84 ic matertals on sott

rit?;frcation. Biocbem. I., {l' 52&531.
Li?J.1." ${s.-Ti iinoaitizoti"" 9f -j""1!! 'titrogen 

in soits bv

ditlctcnt orponic ,n a/cridls. Biochem. J., 'tt' 5Jl-nJ4'
L;Es. H. "1948. The .ffects of zi c Lnd @PPcl ott solt 

'tttrltc4tt(m'Biocheln. 1.. ,12. 53+538"Pff;- i. 'w. -i94& ihe natwe and deuetoPn'nt oJ tilc a d ols idcas

aldr;r Modern OuarterlY,3, a2-93.
fi""ii.'lr. w.-- rslE. Notii on rhe sin ltalcolts fubkatio'L oI Papc's'^i'ii'aiii*-t tiiii"t,o,^it"ti""u. Rov. soc. sc. ltrt. conl ' PaPer 2l
pr*i". ii. w. $4a: I'h'e dneloqn?nt ol o11r id?as on tt* 

'tatu/e 
oJ

*izsx Brit- med. Bull., 5, 329 333.
iifr;:n.-w.:',il i;'*i"oi, r. s. 1s48. Attc'nqt'd actioe immtniza-
ii^ it ""ttt" aeainsl Br. al][tn)s infe.lion with an anttgen'c lracnon'

+,,"tr.: ;.:'l,i li:w::4.'t,1'J;:',,1. . .' nnr.. T 
h ? : ! t ! : :r

iii"ii"ii*' iii;iiiis i'lirtit*ation il the rdbi'' Arch Biocbem '
19.388-396.
i'":^:;. n. v. 1948. ,{ possibtc tot. oI D'omino-acids Bicclled'
Soc. Svmgosia, l, 89
i;";'":Iil.'V.' tt48. Lea! Proteas. oI tobarco anit othel Ptan's'
Biochem. L, 42, 281-287.
f."^-"-J"-'li.'v. ' ti4a. Ploteins tnn tif,. Pilot Press Ltd-
iiliiii "i'i.' v.'-i6le,. iii,i bi';hcni'at senetiEs' B'it' ned'
Bu[.. 5, 32F329.;;;;;-r,i v 1948. / manort ttic mrthod lor the cstima'idt oJ

-iii*)L'i"""ri*i "[ 
uto c atids. Biochem J ' 43' 185-18e .

t* d"t, it. v. 1948. ?i, dtk""inaliol oI tron* acTds tn so't

Atralyst, 73, 55'1555.

Nematology Department
m. GooDEY, J. B. le48 rlp satts 'au.sed .bv. A"qn,l]g-,91#-.:p*

lThorat\' 
-Goodcy on lhe l.ooes o/ Wyethia aEpleEcaul's -Nl,' aD(r

iiisa-6.n "-'isttt"ta 
N4,. J 'Hel6ht} 

" t2 l2l' t@-tt6'
I. ffiilG";d"t;;:s a detailed iccount oI the stnicture o' the SaUs otr

a""i.G i"fu]inii'i^7iiii"ri" ar.d Botsano'hiza sqiaah' Tbe sllls

75.
?6.

78.

79.

a0.

81.

42.

84.

85.

87.

88.

49.

83.
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have aa innermost zone of cells v,ith deDse cotrtents rvhich is surrouoded by a
zooe of vascular tissue aEd bouoded externaly by assiDilatory tissue. Ia is
suggested that the galls are caused by excretions similar to grow_th promotidg
substances. There are two text figures.
91. GooDE.I, T. 1948. Platt ?arasili. nernc.toiles: dbief s fiqt arrd sornB

p/esenl d.ay trend.s. Le.t]-fie delivered b€Iorc Sectiotr VIII, Applied
Zoology atrd Pa.ra-sitology, l3ttr InterDatioEal Congress oI Zoology,
Paris, July, 1948.

A short sketch oI the history oI the study of plant parasitic trematodes was
Iollowed by some account o{ inJ€stations givirg rise to flower galls in wheat,
Ang. ,rilici, a;dd h $as*s, Ang. agrostis, with an indication of tie commercial
losses caused by the latter. Itr dealing \sit-h the stem eel*orm, Ang. d,ipsa.i.
particular attention r,vas given to its meatrs oI dispersal in the quiescent stago
oo seeds, e.g. teasel and oniotr. The importance oI weeds as reservoir hosts
was also stressed. In dealitrg with biological aspects of irJestatiotrs due to
speci€s of Heteroilera. the sig ficance o{ root difiusates was emphasized a,td
attention was directed to the formation of giant ceus in roots itrvadedby
H. mationi; their fuBctioa as special sources oI food Ior the growitrs aDd aduit
parasite was brought out. A brief account oI some of the problems connected
crith infestations caused by species ol4lrrlenchoides $as zlso given-
92. GooDE.r, T. 1948. A note or. the ?reserAe of pha.sr ids olt lhe ,nal, tdils

o/Aoguillulira multicircta, A. erjrtirin€ azd A. robusta. J. Eefminth.,
22, (314)-, t3s-t4o.

Tfq._short paper describes aod tgures t]le pha-sEids, lateral semory
papilla-like organs, on the lnale tails of three species oI the geru s Arr$aillulitlo
itr which they had not prcviously been lound though ttrey had beenlound on
the tails of Iema.les oI the same species.

93. PErERs, B. G. 1948. Final rePorl by Dt. B.c.Petels, Depart rLcn, ol
Ncmatology, Rorhsmsted on ,lictls uith D-D acc;nsl bot;ro ccluorrL
(He!eJode.r4. rostochietrsis). (Report No. A.R.C. 9967. r8 pp.
CoDndential) .

This is the lart of three coafidential reports to ttre Agricultulal Research
Coutrcil on the results oI a 6eld experiment, spread over sevetr sit6, to test the
nematocidal efiects of iajecting D-D into tle soi-l, prior to plaDting potatoes,
to kill the potato root eelworm. Publication of the details elsevvhere-has been
saactiotred, so it day be said that, a.Ithough it was possible to kill some 40
per ceDt. ol eehiaorms by this meaDs, ftrere were rather Eoore cel.worEs otr
fueated than otr cotrtrol plols alter giowiog a potato crop.

94. PrrERs, B. G. 1948. Potalo rcot crluorrr., D-D aul so;l stct lizalion_
I. M.thods a l criteria. J. HelEitrtb., 22,117-127-

Methods are described whereby a {actorial erperimeDt w.&s s€t up to trst
the efiects, on 40 potato plants (each Srowing itr a 15 kg. pot oI soit), of the
three Iollowitrg factors: (S) steam sterilizatioa of soil, (tI) ioJectiotr oI soil
with about 3 miIiotr eggs a.trd lal\re ot ll.lcrod.ra iostochinsis per pot, aod
(D)-iniection oI soil v.ith l0 lrl- oI D-D mixture l)er pot, the fa,ltors applied
in that order,

FroE a statistical anal,.sis oI the data from l0 platrt criteria, two llrere
selected as, between them, covering aI the signficant treatment efects;
ttese criteria were (a) heighJ of tallest shoot at 45 days after ptaathg, aad
(b) *eight oI aI tube$ Foduced.

Eelworm counts froE the 20 inlected pots were also used to measure
ttre efiects of (S) aod (D) otr the eelworE population; these couats were
adalysed ir1 logarithmic transforBatioE.

II. Results for 1946. J. IlelBitrtL,22, 128-f3a.
Using the met5ods of the previous paper, it sEs footrd tlat D-D Dixture

at the dose us€d was lethal to most o, the eelwo.ms, tbus complicatiog the
aDalysis. It could trot be shortr that eelworm infectioE had aEy iftect oD tbe
pfants. Soil sterilizatiotr had tne expecd positive efiects. The overall
D-D effects, also positive, are susp€ct ror the resson givetr but the unexcep-
tioDable results itr the abs€nce of iDfectioD shoEed a positive efiect on weigit
o{ hrbers amoutrting t 28 per cent. of the steam-sterilizatioa efiect; thG iB
the soralled "soil amendhent" efect. A negative SD int€rection revealed
atrtagonism between th€se two tactors.
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Eelworo Populetio!'was
rcflect€d the Positive S atrd
reF4ted in 1947.

96. PEtERs, B. G. 1949.
55, 49998.
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reduc€d by trearly 99 Per cent. and stiShtly
tregative'SD efiects. Tbe exPeriment waa

Thc ?otala root c2tan fi ptottt - A.8lirlultnt''

A niview of the Pr€setrt lrGitioa.

Entomology Department
BOOKS

97. B^RNES, II. F. 1948. Gall Midges oI Econanic Lniodanrz' VoL 3'
Crosby Lockwood.

ftlis is ttr'e tUira 
"ot"me 

of the series which promis€s to become the staodard

*ork oo th" subject, aDd deels with the 8all midges 
- 
oI. {6 .l9qPer-ate, aos

f,o"i""f f-it. N'earli l7O sPecies of 8all midges are d€lt witi rn tDe tert.
i#'ff;;;*;t*d'ia the ^preface oi t'"o matt'rs of Seneral bterest-tb'
ii6-J-p-^iir"-'"-.tJ ilu oe,il to, Pheoological observatiotrs to ard correct

timi[q itr cotrtrol measures.--tii"-rii-')irii,*i aJi with tbe slobal gar miqsJs- 9f root and vesetat-lo

"-;;-;bil" 
the secotrd treated the gau Eidges of lodder crops itr a $Erarr

rll4nner.
98 BARNts, H. F' G4l, Midg.s ol Econo'nk Ln?ottL'e'' Vol' 4' Crosby

Lockwood.
This Iourth volume deals with tbe gall midges oI 44 omamcntal Pl+t" ati

.r'."i*l 'iiii-it-,i " oJe in tbe preiace to -the reasoo Ior suMividing thir
H*"i-;r;ii;;r;-.it*.-i"' i-p"tt""ce iDto eisht volumes' to. tle
lf}Ai} 8fs;#;I iie g"o," ctinoldvlois and to the pemicious btbit ol
-r#;;;:;A;-ia;4.-4"."a g"u a"'i 

'"etr 
otr the gall aloae'

PAPERS
gg. WLLr^xs, C. B. 1948. Bitt dlly Migation' A Daily Mail School

Aid Publicatiotr
100. WtLLr^Ms, C. B. f948. Ths Roj,ha',Atte'it tight t'a?' Ptcf,,' R' Ent'

Soc., A'23, 8H6.
ea dunt oi tne aesieu and c.DstructioD of tle liSht traP sbich ias lox

t""i*1" "*- "i 
n.tiij-tt a- lor ove, 7 year' Pbotographs and scale draflng!

ir" ioA"aa * tn"t 
"i-it"a 

tralB caD be coEstnrcted'

lol. Wrtrr^xs, C. B. l9{8. Soma Probtc"*s oJ aai.,,al ',,,igrotiott' 
Th.c

New Naturalist, I' 133-14f.
A oooular account ol the ,niSratiod of bids, fshes and ins€'ts atr(l soBo

od tldpiobteos aaa dimcultid of study'

ttlll. iVu-r.rexs, C. B. 1948. lvo,at o,' Brilkh Lnnig'an! B"tt'|fiits' T\c
Ncw Naturalist, I' l4l-f44.

Bee Department
lO3. BurLER, C. G. f948. Asp..ts ol Bc' B'h@ioar. DiscoEdy' 9i

107-110.
I siii.'#o"f.t. a""ourt of sone rccent research on the foragin.g behaviour

d h;";iti;i,e;i th; methods of communication Practised bv thelo'

fM. Bucen. C' G. f948. Thc Imqo'tLna oI -Bces-'n Achatds Miois&y
oI Agr'iculture atrd Fisheries, Advisory l_'arlet, No rzu'

ci"*_#"ice oti tt e 
"mDloyoent 

of stocks oI hotreybe€s tor Pollinatiotr ot
{mia ttc€3 in orch.rd3; thle determinatioo of tbe truEb€r ol stocxs' u ery'
i#,;tfi:"-;;-pa*;1rhr orcbar<l; the arraogemetrt of the -stocks irtho
ovrinard aaa prirtritiol of tbe becs agaiBt Poisotrous sPralE aDo ousIs'

105. Bu!r.ER, C. G. 19'18. Bcc Rcsz&rch' Scottish Agticultue' ?1
l3l-135.

A! .ccouat oI the developDetrt oI the techdque of arti6ti4.i9"?tit"I9"
ol q-ueen toneyUees ead oI th_e Part- ebich this trel, technique ls hrely to Pl'y
ij iili.-.1"iil."t of strains'oI bces for tlre pouination of the floeers I

;;;"-,;';i;;. 
- iil otoiot emerlcan roi'l Brood bv the developnedt

:lH;;;fi:G'tbJ exhibit rcsistaace to tbe dis€ale, 
'nd 

bv thc use ot
aElphoDaEid6, etc., is also discossed'
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106. BqEER,. C. c. 1918. B.c B.h@iot . prjoc. Rofat IEtitutioa.(In press).

. A discourse oa receDt work oD the division oI l,abour in the botrevb€ecolony.and oI tbe behaviour oI lr"o"vU.o io th1 n"fi-;iBt ;W;j;;atrd polleE,

107.. BurER, C. c. 19,19. Ba Behavioyt. NaturE, tG3. (I! Drr$)-A somewhat condelsed account of tle discon.* -""dooJ-iU".l --,'

'*' E:;:;;;,";ro,L Wrl:,#yg^A,#":gjlriifgg
A discussiorl ol the

3::::l S, G.,. 1949. , Bce-Hitcs. Minisrry or Asiculture 6adFisheries BuU. (In press).
liscussion ol the developmeDt oI the rDodem hive atrd of tbe DriaciDle3yjc_-l: 

_::_TlT-"Fgl; , also. of the .qy"I!"8." aad disadvaatigesuEderlyiDg its cotrstructioo;' also of the aavantases atrj
Poss€ssed by a oumber of siogle aDd double_waIed hi;es. of hdouble-Ealed hiies, of both British;idAmerican o;gio itr use in Bti-tai! tod;;. -
ll0. MTLNE, P- S- 194a. Treat zn oJ A.orirc discasc tuilh sral,hw f*rrrs.Scottish Beekeep€r, 24,205 2OO. '
. Notes oa practical experieDce gahed Irom the treatmetrt oI a number oIAcarine-infested colonies of bees fith tt. tum.s or turoin!t;;.;;T;""paper impreSnated with potassium nitrate aad sr,tpnurl fle'mein-J otprrparint the sulphur carGdges b describ€d. '
lll. RTBBANDS, C. R. 1948. Tte Joragirrg bel&vioul of Ho.yb.cs.Agricutturg SS, 2-255.

A polular accouDt of von Frisch,s recetrt exp€rimeats, and their po€sible.pplication to larming.
I 12. RIBBANDS. C. R. 1949. S(na loragirrg ,nethods of irutnlidtat Honefb.6.

J. -{nim. Ecol., f8. (In pressi.
The movemeots of individuallv marked_ foragers. were recorded Irom day!o day, aod a few setected b€es ;ere watched ;.ti"r"r"iy-r.i i,ii? i'.day_or rDore- The followitrg conclusiotrs have beeo drawn:_

:ui'f "ffi .L*1ti":l3i*#*"",1"""1.o?y",".T.\i::i;.,ffi f",:"*coDrrruousty ch@s€s the best of atry alterDati"e ciops *1th wiich ,b. 6;;;
Ip":ailted, an_d compares p.es.o[ crops witl tei memorv oi "*t--ioii(D, A Dee usually attacbes bers€U to a particutar area o[ t# mo"i;;;E6i;glop_-rounq. Tbe size of this foragrog area varies considentrtv(c) tlonevDees mav use choice an.t mpmorv io order to s€lect tde most suitableblossoms of the ciop they are working,- io ".d;; sd;;il;6;;il"1i.positioa of tbe lorasiig arei, when woruigG;;;;;j;;ffi '",;r,ll'illuiil6,e ctop aud inspeiii;?;;;in;;. ;h;; ;:#; ilT:.1';""Tji:,";';l ;ffff.ithe d,ay, whetr. crops are- rail.iDg, aDd wheu cbaaging irops. Some loregers
:rpr._ brt- a ceDtripe.al tendeocy which is co*ia"."a"t""t 

"l""..q*o* oilt"ltrterPlay Detu/eeD choice and memorv.
(d) Att&hmeDt to a particular crop iay be of any duration, from a Iew visitsto a- Iifetime. The pioportion of ifaages of "tticnmeni-;r-i.-s-e;;ii;;Alocat circumstances,-sin;e behaviour ij""t b;r;;;;iiiii.liiHrrl'I"
changiDg cotrditioos.
ll3. SrMpsoN, J. A Ho!r..t's Nrsr. EDtoaologists, Monthly Ma8., t4,l -129.
. A description of the structure, aDd compositioo of the DoDulationthroughout its existence, oI a homets'nest. '
ll4. WAy, M._J., and SyNGr, A. D. 1943. rtu 4ftcrs ol D.D.T. andBcrzcnc H.rachlorid? on b.es. Ava. appf. niol.,,ifS, 

-9/109. '- "-
. . .Although it ll?s demoDstrated in the laboratory it"i O.O.i. i" f"irf"high conceotratioos :rcts as a cotrtact poisou to beei ;;;;;; ;fl:ipoisoa that is rather Eore toxic ttan liaa arseoate, it ;;;;e d";;A;6eld the-comoercia,l preparatioDs of D.D.T. rbat *"* t""t"JT"- i,iiriirli!o o_pei Dlo*9om are appareatly harmless to lorasins bees-lsboiatory e4)eriEeDts sbowed that BeazenJH6xachtori.te ic r ME-.r tcontact aIrd stoaach poisoa to hooeytees aDd bumble b"es, atrd ife ;;iEof 6eld erFriioeDts'with coEmerc,iat p*p"*G;;'"ffid-it";ffi".i;
danger to IoraghA bees.
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Insecticides and Fungicides Department
ll5. I-oRD. K. A. 1948. Th. contatt toricittl oI a nrmbcr of D.D.T.

AnaJos\as and of folar iso,n rs ol b.nrcn heracllolid, ,o MacrosiPhoniela
*aktioj and Oilhephilus suriiametrsis. Ann. App. Biol., 35' 50$526'

TweDtv-thrce alalocues of D.D.T. atrd four isomers of beEzetre hexacb.loride
trave beei comoared w]tt o.O.t. for toxrcrty as coatact insecticides usi[8 a
direct sprayingiechnique. Each substarce has bero tested aq-a.itrst two insect
oroi*i i,tiros;ohotiic a slsborni ard OryzaeqhilLs suinam .sis. 'fhe

"irbut"oco 
tested'inctuded a nuEber of halogetr atrd alkylory aDalogues of

b.D.T. and a number oI cosPounds oI }'arying degre€s oI cblorination betweeD
diDhetrvlethane atrd D.D.T.' Ttd uiologi""t a.t" have beeo exaEhed, as Iar as possible, by the method
oI Drobits.- 'ile orotrit litres lor the D.D.T. analogues l'aried both itr Posifon atrd i!
slooe: those ,or the isomers of beazetre hexachloride itr Position but trot itr
slo'oe- Il seneral. treither the relative positions Dor tbe relaEve sloPes oI the
pr,iuit fioi Ior tle various substatrces were the same against the two iDsect
soecies.-' ine toxicitv o{ subsbnces aDalogous to D.D.T. atr4)ears to be related to
Dolecul,ar weigLt, with maximum toxicity occurring i[ the molecular weiSht
ranpe 30G450.--i--""" 

b.o.T. 
"o"log"o 

the sloPe of the Probit tine is aPParently
correlated"rrith molecular volume The variatiotr of the sloPe of the problt
fioo lr" U"* discussed, and it ba-s been concluded that it arises from
dilEereDces in the interaction of the PoisoDs with the test_subiecls -- ^

The various tbeories relating to the toxicity of D-D-T. aDd lJ'H U' have

been discussed in relation to the?rPerimeatal data described here To accoutrt
foi .tl tn. erperimeotal results b-y meats o[ oDe theory it is Decessary to
mqi"lete a Dh-rrsico-chemical loechaoism of toxic action. Such a mechtulrsrD
fi;-I;-ah"fi[; iDtensity of biological actiotr wilt be dePetrdeDt uPotr tbe
ohvsico-chemical properties oI the poisoos, wbether or not a sPecric molecuhr
["-tingrr"E.. i" i"".fted, atrd toxi;ity is therelore depeodetrt otr the molecule
as a whole.
116. I,RD, K. A. lg49. The so4rio$ of D-D-T. ad its analogrtes by chititt'

Biochem. J., 43, 72-78.
D.ti. ;a it" 

"ri"tog,r"" 
are readity sorbed by cNtin Jroo. colloidal

susDetrsions. The sorptiv:e power appears to be Peculiar to cbjti! si[ce
cellulose. wool, aad sifica powder do trot possess this Power' ---'ffi"-Lt 

"i *.pt n is ^dependent upoi the conceatratiotr of the colloidal
suspension, atrd the amount sorbed appears to be dePetrdeDt upon the suflace
area of the chitin.*-fni 

i".t"*t". 
"-outrts 

of D.D.T. and its a,tralogues appea! to be approxi-
mately equal as are tie rates of sorPfiotr.

ll?. I,RD, K. A. !g48 Dccomposilion o[ D.D.i". (l:l:l-tricdorG-2:2-di-"" 74;hil;;;"vit-*tn"".l av 4,",. ."6irazres. J. Chem. Soc' t657-1661
The' r;tioi behryeen D.D.i. and soine basic substarces has beea

r""*EJJ-"iio"c. rt has b€€n shoir'r that the rate ol decompositron. oI
D;i:-il --"oyt"-i"" is dePeoaleot upon the square of the amine
coocentratlotr.
ll8. SroKER, R. I. 1948. The Phytobnciry oJ D D"I Lnd of benzerc

hr*arhtolida. Atrn. Appl. Biol.,34' No' 3.
sDravire witb two prepdritions oI D.D.T. had a regtigible efiect oD the

maturadon'of outdoor iodratoes and of summer cabbage. SPrayrng xtrrh a
commercia.l D.D.T. suspe$iotr damaged cucurbits and treatmeDt \I1th tne
susDension base distorted glesshouse cucumbers during one seasoa ooly'-*'si;;".. h"*""bl"ride iB.H.c ) spray's did oot e6ect the ,reld or 8a1our of
tomatoes. but. at cotrceatratiotrs higher thatr those trormally used, -u1ey
everelv scorched radish. turnip. swede, kale' spinacb atrd beetroot seedtlngs'
The ao'olicatiot oI B.H.C. dusG stunted seedlings of radish._--oT'"". 

"."."io" vouns potato loliage \ras-damaged by relatively high
.o""**.tio* of twd codp6unded B.H:C. sprays aod by B'H C' dust.but
t-ate-season older loliaee wi uEaffected. -A ipriy compounded from B'H C'
a-i"L^iui" oo"ra.. ci,rs"a tai-otitrg of potaio6, peas, carrots, beetroot'
;"j;;;-*"ts;*.* .oa tuttu".. "Applis aud plums treated with BHc'
spray preparatiotrs developed a taint after cooking'
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ll9- wAy, IU. J., and SyNGE, A. D- $4a. Ttu cffccts of D.D.T. atut of
b.nzcnc hnzachloriilc orr 6s"s. Antr. Appl. Biol., 35, No: I.

I-aboratory and 6eld experiEellts weie carried out during 1946 to
deterEi[e ttre efiects of D.D.T. atrd oJ betrzeEe hexachloride (B.H.C.) od
hoDey-bees and on seveal wild bee soecres.

I-aqgr.tory erperiments show tLa.t B.H.C. b a powerfut contact atrd
stomach poison and results oI 6eld experiEeats wittr codmercial preparatioDs
con.6rm its daoger to the foraging bea population. A Iew mi[;tes" cotrtact
witb treated surfaces is sufficiinf to caosi death and blossom may reaait
poisoEous for at least 3 days after treatmeDt.

In the laboratory D.D.T. has a coDtact action at fairlv hish mncentratiotrs
atrd as stomach poisoD is ratber more toxic than lead alie;te. Itr the 6eld,
coDmercial preparations on opetr blossom are appalently harmless to foraghg

I[oburn Experimental Station
120, M^nN, I{. II., atrd BARNES, T. w' 1947. The @ pctirion betucht

ba!l.ey__ar.d c.?rain uee& @dcr conlrotleit conditions. Ii. Co ?.titio,,rirl Holcus mollG. AnlE. Appl. Biol., 34, 252-266.
l2l. G^RREr-r, S. D., and M^NN, H. H. 1948. Soi, condirio*, anit rh.

tahe-aE iliseasc oI ufuat. X. Control oJ rk ilis.as. vnikr co$inr.o*t
ctlril)alio, of a sftittg-sown cctcal- Anft- Appl. Biol., 35,4394z

122. MAxN, Il. H., atrd BARtrEs, T. W. 1948. Tt* cortlrtition bct tcan
barb!- dnd ccrtai @eeAs *rd.r controlLil cohditions. 3. Co ?.tilio,r,r, Agrostis gi&atra. Ann. Appl. Biot, (Ir press).
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