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PUBLICATIONS
Physics Department

GBrree,rr- Peprns
l. PENr-c.N, H- L. (f954). Irrigation \,.ill increase production. Frzz

6 Slh-Breed,88. 13 * 14 Aoril. D. 50.
2. PENMAN, H. L. (tgd4). Irr'igaiibn needs. Soils 6 Fe . L7, ?,99.
3. PE\yAN, H. L. (1954). EvaDoraiion over the British Isles. I-

I stn Wat. Engrs.8,4l5. (Oriainallv publisbed in Quatt. .J. h-
,"?r. Sor- ?6 (19s0).)

RESEARCE PApERs
4. E\rERsoN, \\'. \\'. (195,1). Limitations o{ existing methods for

d(.termiriDg the stability of soil crumbs. Jf. Sorl S.i. 5, 2gB.
The breakdown of soil crumbs itr convedtional water-stabilitv tests is a

result oI the coEbiDed efiects of slakitrg and dispersiotr. The rz.rious lactors
itrflue[cing the efiectir.etress oI these 6ro proolsses have beeD divided itrto
those determined by properties of t}re crumb:s thems€h,,es and those deDendeot
on th€ techdque used. Two ol the latter bave been considered itr_ detail,
Damely the Eethod of wettiDq atrd the electroh,te coutent oI the wettins
Iiq'rid. -It has been concluded irom i compr"*.iri0'" -i.".i-*.t"r 

"plltEby cruEbs contaitring various amounts of orgaDic matter that water h?rs atr
appreciable ad ncrng cotrtact aoEle with air-dry orranic matter. This rnav
have b€eD the main cause of the coiTelation tound by lrevious workers betweei
water stability and orgaoic matter Ior sorls bigh in organic matter.

It has treetr showD that calcium-saturated-crumbiare metastable in dis-
tilled wate! but *'ill disperse if mechaDically disturbed. In cotrventional
$ater-stability tests soEe coatinuous mechanical disturbaoce of the crumbs is
inevitable, so that the apparent stability of the crumb alwavs decreases with
time. Also itr these tests the cruBbs ari atwavs lmmersed ii a larse excess oI
distilled *'ater, so that the results obtained areindependent of the ialcium-ios
concentration of the soil solutioD. lD the feld anv iocrease in this conceDtra-
tion will make the crumbs more reststant to mech'anical actton.

5. EvERsoN, W. \\'. (1954,. A nell me+hod for determininq the
stability of moist soil crumbs. J. Soil Sd. 5, 24O.

A Eew metbod lor characterizing the stability of moist soil crumbs which
avoids breakdo*'n due to slaking ba--s beeD described. The crumbs are slowlv
wetled under suction with a str6og sodium chlonde solution and then leacbeil
with this solution uDtil sodium-srtDrated. The crumbs are thetr percolated
with incrq^singly dilute coDcentrations of sodium chlolde atrd the chinses with
time (,f the permeabtlity oI the crumbs aDd the coDcentration oI sali in the
leachate are measured. The conceDtration at which the crumbs comDletelv
bre3k up and t-herr permeability falls efiectively to zero is called tleir iriticil
cotrcentErtion- The critical concentratioD foi two Dlots from Barnfield 80
and 2N (the fir"d baving received Do fertilizer or orRanic menure aDd the secotrd
14 totrs/acre {armyard malure a-Dd balanced artiEctal manunng anDually for
80 ye3'!s), aDd the adjoiniDg permaDent grass, with lbe same-mheralo?ical
constrtution, were ,ound to be 34, 5 and less thaD 0.3 mN. NaCl resDectiietv.
indicatiDg the very marked difierences in the cohesivi strensth ;ath; il;;'":

By obserung the e6ect of addi-trg dilute alkali and acid on-the concentrationot eie.trol).te required to flocculale sodium-saturated susD€nsioDs of Durc
iUite atrd moDtmorillonite, it was inlerred that Dositive chailes were oreient
otr the edges of the platelets, as showa already ior kaolinite 6v Schofi;ld and
Samson (1953). The flocculation concentratioD for illite wtth iodium alsinate
added was fouDd to be between 250 aEd 30O mli. NaCl. This aore€s wel'i with
determinations of the flocculatioD concertration {or montm"orillonite and
kaolinite fouDd by other workers using certarD large orgaDtc molecules.

The flocculation cotrcentrations oi sodium-satiratei suspeDsiotrs of the
Brrnfeld 80 and Willaluka soils vrere found to be equal, nameiy 30 ErN. NaCt-
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This is the same as the critical coDcentration for cruEbs of these soils. In the
virtual absetrce oI organic matter, therefore, flocculation aplNars to be a
reversible state of equil,brium. The concentratiotr oI NaCl required to [occu-
late sodiuE-saturateld suspeosions of the grasslaDd soil was 2ft m\., which is
about the same as that foi suspensions o{ iure clay minerals ia the Presence o,
srasslaDd crumbs._ lt is suggested that the additional cohesive ,orce of Srasslalrd crumbs rs
due to liDkage o, the positive edges o, clay crystals by loDS-chain orsaDlc
molecules. The reducA attractil'e ,orces i[ suq)ensioDs oI the 8r"a-s'sland soit
compared llrith Barnfietd 80 soil may be due to the absetrce oI positive edSF
Degaiive face attraction as a result of each molecule being litrked to the ed8e
of one clay crystal oEIy.

6. EltERsoli, W.\v. (1954). Water conduction by severed glass roots.
J. agric. Sci, t$, 241.
It is suggested that part of the itrcreesed PerEeability of sorl recently

ploughed oii from grassiould be due to water coDduction through severed
ioots... Microtome sectionjng of e root ol Lolium p. showed a cootinuous
metexvlem elementof about 50r diameter, with only minor restriction, Iorming
a natuial capillary tube. Further, beiog at the ceotte of the stele, the metaxy'
lem should 'persrit for some time after the Srass has beeD killed. Hydmulic
diameters c;lculated from taboratory exPeriments otr the rates oI Y,'ater cotr-
ductioD by seleral LoliAm p. rooti weri iD reasooable atreemeDt with the
diameter 6I the metaxylem measured by direct sectroninS

Similar experimentl on Phleun p. were more dif6cult to interPret due to
the comptexiti, ol the metaxylem, tie nuBber of elements aot beiDg constant
alone tlie rooi. The rate oi waier conductioo bv roots of Dartilis g. was
,oun-d to be small compared with the other Srasses, ,or although havint the
larsest number oI eleme;ts. lhev are the smallast in size of any grass exaDined

-The permeability oI a sevdred Lohum P- toot system, calculated on the
basis of ihe surface'deDsity of roots found 6n 4-year-old plots, iodicated that
the root systef, shoutd sifoificatrtty increase th; unsaturated Permeabrlity of
soit at lo; suctions. T; obtain haximum teneit the " capi[ary tubes "
should be severed iBmediately utrdet the turl ard aot at Ploughing dePth.
Accordinelv. two Dlots were laid out on old gra-ssland to compale Dormal
autumn i'liLiehine'with shallow rototillingon th-e subsequeDt germitratiotr and
growth df sping"wheal. In spiteof repeated rototiuiDt, howe!'er' it Proved
i"moossible io kiII ttre erass in'the wet ;iDter conditrotra, and t}le wbeat was
sm;thered. A comDar'isotr of the suctions developed at 5 cm. in the two plots
showed lhat the unAturated permeabitity of the-rototilled plot was hiSher.

,{lthousb the laboratorv results are eDcouraqing, there ls as yet no conclu-
sive evideice that the natiral \I-ater supplv anid drarnage system lormed by
the severed roots rs rmportaDt under feld condltloDs.

7. ElrERsoN, W. W. (1955). The rate of water uptake of soil crumbs
at low suctions. /. Soil Sri.6, 147.

Soil crumbs dried initially to the wilting point bate been slowly Ixrcolated
with I x 10 ,M. calcium cirloride through 

-a caP lary siphon. It has been
show'n by weighiEg the crumb at irtereals that althou8h excess solutron ls
discharg;d fro; it; base, a{ter the tust or secoDd day tha crusb coDtitrues to
take up"solution at a decreasing rate over the next 3 months. This is attributed
to the're_arransement oI the individual clav crystals, as the thickaess of the
vater films on-the crvstals increases *ith'decieasing suctioD lt has berD
shown theoretically that the equtlibrium thickness ollhese films will incleas€
markedlw as the suctiotr aoDroacbes zero.

The;low sweltine oI ifie clav witl be accompaoied bv a corresPondiog
decrease in the perE;ability of the crumbs as the_larger por€s ale rcduced in
size. This is of'great practical importance in the draGage of heavy clay soils,
since it meatrs tiiat th; permeability o{ the soil as a whble may be iEProved
over the wrnt€r bv usitrd a deeD-rooted croD to dry tbe subsoil out duriDS the
summer. This his bee"n showir by compaiing tft dminate records of three
fields; ooe alter Iallow, one afteiwintei what and the tlird in Pglqalegt
cress on the Gault of theCambridse Universitv Farm {or the winter of 1932-33'
it was also possible to infer from ihe dates at;hich the drains started ruDDing
and the voiume oI water discharged that considerable delayed water uptake
occurs as the clay slowly swells.
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Delayed sweuint also afects the cotrcq)t ol ield capacity, since the mois-
ture coDtetrt of tbe so-il--at _" 6€ld capacity " will itrqrase during tie vinter
with each succe€dinB fall oI rain.

8. EMERSoN, W. lV. (July 1954). The efiect of various grasses and
lnceroe on the cobesion of soil crumbs. ,rli, int. Co gl. -Soil Sci.

The itrcreese i! crumb cobesiotr produced in 4-year-old herbage plots on
aa old arable 6eld has been measure.i by a new sodiuo saturatioa-tihnioue.
The grasses exaained appear to be similar itr their structure-folEing ability,
but luceme is relatively iDefiective. Tbe principal difiereDce bef;een tlie
impro!'emeot itr cruDb stability utrder a ley an<i under very old grassland
seems to be the depth to which this impro\,.e eDt extends. ' -

9. EMERSoN, \ry. \v. (1965). A note on the sodium saturation test for
determining the stability of moist soil crumbs. J. Soil Sci. 6, f60.

10. PENMAN, H. L. Evaporation over parts of Europe. lss. rrr.
Hydtologie sri., Rome 1954. (To be published.)

Weather records from thirty-oDe oeteorological statiors itr Europe are
used to calculate the potentral e!'aporatioo rate from neiqhbouriDi land
surlaces aDd thence the estimated actual e\aporation rate afte-r correct-ins Ior
shortage of summer raitrJall. In lorthem Eurox special coasider-atior"has
bad to be SiveD to periods wheo saow covers ihe i,round. Aanual values
range from about 20 am./year iD northern Norway to -60 cm-/yeat io Italv and
the BalkaDs; froE west to east there is little chi[qe iD total-betweetr B;taiD
ald Russia near Moscow, though the seasonal disiribution difers markedly.
A general check has been obtained from meatr aEnual !.alues oI lainlaJl a;d
run-ofi from forty-four catchment areas-trot so E'eU distributed as the.\peather
stations ---ead the agreemeot is Dsualty within l0 p€! ceDt in comparable

ll. PENMAN, H. L. (1955). ComponeDts in the water balance oI a
catchmedt atea. Quart. J, R, ,r,et- Sor. (ID the press.)

The papeI prcsents aDd discusses data on the amplitudes aDd Dhases oI
the atroual chaDges in monthly rainlall, rutr-ofl, grouDd i{ater storaqe. e}.aDora-
tion and soil moisture deficit over a period oI5 years (193t 36) Ior-the Thioes
basiD above TeddinstoD Weir.

12. SCHoFTELD, R. K. & TAyLoR, A. W. (19s5). Measurements of the
activities of bases in soils. J. Soi/ Sri. 0, l3?.

The activities o{ aluEiDium, calcium, potassium aod sodium hvalroxides
have b€en determined in suspensions oIsoil 6hloride solutiotrs of wideli difi€ri!s
coocenhations by measuriDt the ratio oI activity of the m"t"l 

"lt.ria"G ttEactivil y ofhydrochloric acid. Thisprocedure avojds the u Dcertainties iD hereot
iD attcmpts to measure the activities oI iDdividual ions.

For each oI the four ioDs used tbere is a raDse of drlute chloride solutions
withio which the hydroxide activity is easily mea-surable aDd is nearly iDdepea-
dent o, the chlorid; coDceDtratioa.- The m;thod is inaDolicable in tie abslnce
oI chloride, atrd experimental difficulties were enc<irintered at tbe Iowest
concentratioEs used.

At hither salt concentrations t-here is a disti[ct rise iD the hydroxide
activity with iDcrease iE salt coDceDtr-atioD. Both this rise aDd the suLstantial
cotrstaocy at the lower chloride coDceDtratioDs are to be exDected Ior sosDea-
sioas of oegatiyely cbarged coUoids exertiDg bufier actio;. The coDsianrt
hydmxide &tivity approached as the chloriae conceDtration is rcduced is
cvidently a characteristic oI the soil sample itr question.

13. Scxorrelo, R. K. & TAyLoR, A. \ . t1954). Tbe hvdrolYsis of
aluminium salt solutions. J. them. Soi. p.4445.

The value of the equilibrium coDstant of the reaction (Af.6H.O)r. -l H.O
AIOH,5HrO)!- + H!O- has beeD determiDed by direct meaiureinint of tle

pH values-of a seriei o, alumioiuo salt solution!, and a pX 
"ilue 

Lt l.Sa ai
25'C. (K : 1.05 \ l0 5) has beeD obtaitred. The temDe_rature coeftcient of
-0.03 uaits/'C. suggests that tbe mechanism o, the rea'ctroD rs similar to the
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dissociation of water. Tbe results obtaiDed are compard'\'ith those of a
prcvious deterdiDation by Brdasted and yolq) nz lZ. Phys Ckrn. lS2A' n,
r31).

Chemistry Department
Grren-lr PePrts

14. BREMNER, l. M. (1955). Recent work on soil organic matler at
Rothamsted. Z. PJl Errunhr. Diing. lln the Press.)

Results obtaioed at Rothamsted in receot Bork otr the tritrogenous atrd
lrRninlike complexes of soil are discussed. (PaFr read at Conference on Soil
O;sanic Matte; at BrauDschweig, Germ.aDy, 3l Match-4 APril, 1954 )

15. CooKE, G. W. (f954). Fertilizer placement. FATIS Reuieu', no.
3, p. 8 (O.E.E.C., Paris).

A general accoutrt of lertilizer placemetrt research itr EDSland The
advant-ages oI placemeDt lor all important croPs are stated. A brief account
o, fertilirer pla;emeDt res€arch in other Europe3jl couDtries is also tiven.

16. CooKE, G. W. (1954). The importance of orgaoic matter in
relation to crop iutritiotr. Bull. Cent. int. Engrais ahi t. \o. 2
(I)ecember l9f!4), p. 7.

A review oI the functiotrs o, organic Datter in crop productioD.

17. CooKE, G. \v. (fg ). Ofito a good start-with phosphate. Frnr
& Slh-Bleed. 7 September, p. 69.

An article lor farmers. The uses of various tJrpes of pbosphate fertilisers
are described. The value or rock phosphates lot certain qoPs oD acid soils is
stressed, as are the beDefits of qiate!-soluble phoq)hate for starting croPs.
Metfpds oI EaintaidiEt soil phosphate reseri€s are described.

18. CooKE, G. W. (f954). The use of Iertilizers lor Fas. E, Riding
Fn/s' J- g, 26.

Experiments testinS the l'alue of fettilize$ for p€as are describ€d. Nitro_
gen aDa phosphate gav- little or no respoase wbeo broadcast lor threshed Peas;
ihere weie sdall but consisteDt gains flom broadcast pote-sh fertilizer. \ /hen
dressings oI phosphate-potash f;rtilizer were placed at the side_ ol.lhe s€ed,
targer a--trd a6re pioitabl,e respooses were obtained. The value oI goil analysis
itr ffaking lecornmendatiotrs for malurhg peas is stressed.

19. CooKE, G. W. (f954). Nitrogen ard phosPhorus fertilisers iu
North-Western Errope- Proc, Fettil. Soc. no,27.

The aEounts oI fertilizer used ia several Europeao countdes are stated, and
curleBt tretrds in coEsumptiotr are examitred. As fertilizer usage exPaods
there is a terdencv for th; amoutrts oI aitroseu aDd Dotassium to rncrease
more rapidly thao-the amouDts of phosphoru-s. The forms oI Ditogetr atrd
ptrosphohrs iertilizers used in difiere;t coirntries arc examiDed. Consimptioo
6f aarlodufit nitrate (usually as dixtures with liEestoae) has increased
npidly in several cou[tries, iDcreases in usage oI ottrer Ditrogetr fertilizers
ha-we 

-been sEaller. Supephosphate aod tva-sic slaS suPPry Eost of the
phosphorus us€d id North-Western Europe. Ilr the UDited Kingdom aod
i.ranie large proportiotrs oI the nitrcgen aDd phosphorus used are sold in thc
form oI compouod Iedilizers; compounds are Elatively uBco6mon i[ other
coutrtries.

The matrula.ture aod use of dicalcium phosphate and nitroPhosPhates ag
altematives to supe4rhosphate are descriH. The valuation o( these ferti-
lizers in Fratrce, B6l8iirB, ilo[and atrd the United Kitrgdom by laboratory testg
alld by gtasshouse aid 6eld experimelts rs discussed. British experience does
Eot condrm the Continefltal viaw that agricultural tests otr powdered dicalciua
DhosDhate dihvdmte can be used as evidetrce oD the value of granulated
iomjound ,ertilizeE contaiDiDg anhydrous dicalcium Phosphate. 

-In Brit in
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th€ imoediate eftects oI phosphorus ,ertilizers are skessed, but in other coun-
tries the residual eflects ar:e eEphasized. The physical properties or Sr"anular
fertilizers contaiDiDg water-insoluble phosphate may be very importaDt, aDd
some oI the aSricultural value of dicalcium phosphate may be tost when it is
granuLated. Tbe aSticultural superiority of fae povdets aDd the suPeriority
of coarse gratrules in productiotr atrd Ior distribution may be reconciled by
makrng granules which break up rapidly when wetted. Gratrular products
are usueliy Srouod before they are analysed, aod the results oI solubilrty tests
otr the ground products apply otrly to such povrders. GdndinS Eay obscure
physical properties of gr-anules-such as the presence oI a hard surface skin-
{hich are imoortaDt acric ulturallv.

The newei tlpes of irocesses wLich produce phosphorus fertilizets iosoluble
in water arc discussed in telation to possible expansion aod chaDtes in ferti-
lizer productioE in Britain. It is possible that nitrophosphates or ammoniated
sup€rphosphate may be made here. Both kinds o{ fertilizers contaitr dicalcium
phosphate. Much dore laboratory and ield u,ork is necessary bclore a prccise
valuatiotr can be made oI water-insoluble phosphorus contained in granular
lertilizers. Conventional extractants may be satis{actory Ior powdered Ierti-
lizers, but they are not likely to be satis{actory ,or valuing Sratrular materials.
The valuation of graDulated insoluble phosphates is an urSent and important
problem which must be solved belore such matedals can be inttoduced widely
in this country.

20, CooKE, G. W. &GTRNER,H. \r. (1954). The importance of orgalic
matter in crop production. .lf. R. agric. Soc. ll.5, 27.

Organlc natter is not essential Ior plant growth, but itr normal dopping it
influe;ces supplies of DutrieDts, sater and air. The valuc of orSanic manures
to farmers must b€ measured by feld experiments. By testing fertilizers at
the same time it is possible to estimate how tnuch importaDce should be gii'eD
to the nutrrents supplied by the orgatric matter. IDcreases in croPs over those
caus€d b-v the added nutrieDts may be ascribed to improvements in soil
" condition ".

Older cootinuous experiments show that ad€quate {ertilizers, continuously
appli€d, may give as good or b€tter crops thatr Iatmyard marlurc. llore
r-enl anoual experimeDtssbow that extra yieldsare produced by usrog organic
manures for crops which received Jertiliz€rs as well. No modem expe ments
in Britain havelested orSaoic rlanures in the presence of optimum lertilizer
dressings. Until this is done the physical effects of orgaDic manures cannot bc
measured * ith certaiDty.

Methods of nEintaifling soil Jertility by organic manures are discussed.
Ploughing-in straw may reduce yields unless adequate nitrogen is applied:
mucli of ihe value of straw lies lD the potassium it contains. Straw composts
are uneconomic iI there are serious losses oI plant Iood in the comPosting
process.

Organic matter may be added to solls by ploughitrg iD green manures or
leys. Therc is no certaio evidetrce tiat green maoures improve soil condition,
since much oI the orgaDic fiatter tley contain is rapidly oxidized. lf tcm-
porart/ leys are used to keep up Iertility they must be dressed with nitrogen
uDless they contain abuDdaEt clover. Increased yields lollowing ploughed-up
leys have b€en demonstrated; the efiects are partly due to improvements in
soil structure and partly to nitrogen trxed by legumes. Where the system oI
management results in mucb herba8e beinS removed from a 6eld, there may b€
a serr('us drain on soil potassium. Unless extra potassium lertilizers are give[
the vields of arable crops foltowing the ley may be reduced.

The lollowiog suggestiotrs are made : \1) On codlse, sandy soirs, wherc aera-
tion and drainage are good, additions oI organic matte! are D.oL cssoitial tor
Iairly good yields, providiDg adequate lime aDd Iertilizers are give!. (ii) On
.ra),,s,)irs, where the actiotrs of frost or judicious cultivatioDs produce stable
crumb structure, the pbysical impmvements lollowrnS extra otganrc matter
are n.'t essential for prontable cropptDA, provided sufficient fertilizer is used.
(iii) On other soils, usually consisting oJ fine sand and silt, some actioD Eust be
taken to maintain structure i, proitable arable crops are to b€ gror*1. These
soils become difficult to work as organic matter falls, crumbs forEed by
culti\ration are aot water-stable and the soils " ru. toSether " and cap iD wet
{'eather. The problem io farming such intractable soils is that of maintaining
income levels while growiDg Brass or other crops which build stable cnrmb
structure.
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21. CRowrHER, E. M. (195.1). The prodnctiotr and use oI fertilizers:
some current treDds atrd problems- Jubilee Memorial I-€cture of
the Society of Chemical liinstry- Chern. & Id. l4OO.

The lecture pEseDts by deans oI diaSra s a critical survey oI the wodd
uses oI the mari lertilizerelemeots. Tba loDg tretrd of world production ol
phosphate rock, risiDS from 5,000 tons per affuD iD l85O to 25,000,000 at-the
breseirt time, has bein very near to doubling every l0 years. This ls a bio-
iogical t}'I)e oI gro*th, and is iaterpreted as SYowth of a body -o{ knowledge-
likelv to exte[d far iDto the {uture. The pres€trt teDdeDcy rs lor the use ol
N aid K to iDcrease more rapidly than P. Couotries like Iodia use only
one-huBdred part of the amouits ised by couDtiies like Holl,aDd Countlies
with settled igriculturat systems, such as'r,Vestem EuroPe, tetrd to us€ about
equal amoutrta oI N, P'O. and K, while those with maiDly iirigated farmiDg
uae mainly N, aDd pastoral district maidy P.

In the-United IiinSdom the use of N and K trebled aDd P doubled in the
period lg39-54, but iD spite of this tle use otr most croPs is well below the
inost orofitable dressines'wbicb have b€€D establish€d bt experimental 6eld
work.' These optimum-rates are giveD lor various croPs v/ith adiustments to
be made to allo+ for diflerent soils aDd climates and lor varyiDg pdce relation-
ships. It is poiDted out that in the Past experiments to compare difiereDt
kin'ds or rate6 oI fertitizer have very riften bein rendered uDsuitable lor this
DurDose b€cause the rates cbosen haive beeo too high to exteDd jnto the sensi-
i;"".r""". Residual !'alues of DroloDsed P aDd R treatmeDts are dealt witlr
and the iffectivenessof the specril plac;meDt of tlese elements as starter doses
for crops.

-{ ciose studv is made oI the signiflcance oI ratios ald limits of variation in
the definition oicompouDd fertilizers, aDd a strong Plea is made for the ad\'an-
taqes which could acarue from ratioDalizirg aDd srmplifying Present codes.

-The main purpose of fertilizer is aoL to mairtaiD soil fertility but to raise
it so that new_kirids of crops can be $owD Profitably aDd more cheaPlt under
better and more productrve s] stems of {armin8.

RESEARCH P-{PERS

22. BREMNER, J. M. {1955). Nitrogen transformations during t}.e
hi,,logical decompositioi, of straw compostd \sith inorganic
nitrogen. J. agric. Sci. (In the press.)

\ltlogen transformations duriDg the decomposition of straw comPosted
\rith amionrum carbonate were studied bv foUowioP the changes in: (a) the
amouDts oI inorganic aad orgatric Ditrogen; (r) the amounts oI ammooia'
vrlatile base-, alamino- and 6mino_suga-r_N lrtxirated by acid hydrolysis of
the orgaDic nitogen complexes; and (;) the amino-acid comPosition of acid
hvdrolvsates oI the composts. The results showed that slmthesis ol orgatrrc
nitrogtin during the biological decomposition of straw composted with aln-
moniim carbonlte was noi accompanGd by atry gross chaDge in the dlstribu'
tion of the Iorms o{ orgadc nitrogCtr. A large fraction of the orgaDic nitrogeo
s\.othesrzed was in the" form o{ piotein ; a smaller fractioa was in the {orm of
ahino-surar. The amino-acrd ioEpositio[ oI acid hydrolysates of the rotted
and unro"tted straws were not gft;lly dlfferent. The rotted, but not tbe
unrotted, straw hydrolysates con6ined'p_atanine and a substance provisionally
ideDtiied as a, €-diaminopimelic acid.

23. BRETINER, J. lI. (1954)- Identi6Jation of hYdroxvlamine and
hydrazine b!' paper cbromatography- Analysr,79, lg8,

A method for the separation and idenbication o{ microgram quantities-of
hvdroxvlamrne and hydiazine isdescribed. It iavolves paPet chromatograPhy
with acidic sol"ents ind identiGcation by.R, values and by the colours Pro-
duced with picryl chloride and other detectint reagents.

24. BREMTiER, J. M. (f954). A review ol recent u'ork on soil organic
matter. Part Il. J. Soil Sci.5,214.

A rcview of recent work ol1 the extractiol and fuactiotration of soil orSaDic
matter, the interaction of orgadc atrd iDorgaDic soil colloids, the humic and
fulvic fractions and the hguitr-like complexes oI soil organic matter'
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26. BREMNER, J. M. & Sue\i', K. (f954). Studies on the estimation
and decomposition of amino sugars in soll. J.agric.Sci.4, 152.

The amouots oI amino-suga.-N preseDt io acid hydrolysates of six soils
with Ditrogetr coDteots raaging {rcm 0.1? to 2.82 p€I cent have beeD estimated
by colorimetric and alkalile decompositiotr meahods. Recovery of aai[o-
sutar-N alter bydrolysis oI ch'tio or glucosamhe \*?s fouod to t; unafiected
by the prcs€Dce of soil duriDg hydrolysis. Substances known to ioterfere yrith
the metlods of aEioc)-sugar atral]'sia employed were not detectable iD the soil
hydrolysates. From the amouots oI amho-suEar-N liberated bv acid hydro-
lysis it is deduced that 5-10 per ceDt o, the total DikogeD oI the s;ils exaririned
was in the lorm oI amho-sugars. Tbe decompositioa of amiDo-susars in
soils has beeD studied by compariDg the rates;f decomposition ofihitin,
Slucosamin€, casein and yeast Ducleic acid whel iDcubated $ith soil under
conditions lound to produce rapid nitrification of ammoDium sulphate.
Glucosamine and chititr are readily decomposed by soil micro-organisms, but
not so apidly as casein or yeast nucleic acid.

26. CooKE, G. W. (1954). Rerent a.dvances in fertilizer placement.
II. Fertilizer placement in England. J. S.i. Fd. Agric.'6,429.

Phosphorus aBd potassium fertilizers used for cereals should b€ drilled with
the s-eed;. half dressi-Dgs appUed iD this way have produced as much grain as
Iull-dressings broadcast.

\\aere potato€s are hand-plaDted in {urows, fertilizer may b€ cotrcentrated
D_e_ar the seed satisfactorily by broadcasting it over the furrows befole planliDg.
When a mechanical potato pla[ter was used oD flat latrd, ferttllzer aressinis
applied in baads beside tbe seed produced higher yields and more plofit tha:n
broadcast dressiDgs.

Fertilizer placed near the seed produced higber yields oI beaDs and peas
and seYeral kiDds of horticultural crops thatr the sama quantities oI broadcast
,€rtilizer. For higb-!'alue cash crofrs, placeBetrt may be very proitable.
Absence oJ crop respotrses iD 6eld experimetrts may b€ due to {ertilizas having
bee applied iD the $Tonq place.

S)me crops, e.t., sugar beet, rnangolds atrd kale, made better early growth
u,hen complete NPK fertilizer was placed beside the seed than whetr-ftrtilizer
was bloadcast, but at harvest the two rnethods of apptication gave similar
yields.

PK iertilizers broadcast over establisbed temporary aDd permatrent herbage
crops gave higher yields thao dressings placed io bands below the surfaci.
Placing PK fertilizers in bards at the siddof luceme seed was not suDerior to
broadcasting. _ \vhen light dresshgs of superphosphate were placed_directly
b€lou' the seed as a " starte! ", luceme grew more ripidly aad p_roduced hiehei
yieldr than when superphosphate was broadcast.

Fertilizels broadcast atrd incorporated deeply with the soil have advaDtages
over dressings worked itr shallowly itr dry sea-soDs and {o! deep-rooting cro-Ds.

Root Srowth of most crops was stimulated by dressings of mixed f;rtilizars
placed near the seed. NihogeD, phospborus and potassium Iertilizers placed
near rhe seed of peaseach stimulated extra root grovth. The factors thafagect
the value of lertilizer dressiogs are discussed, with paiticula! r€lereDce to the
kinds oI root systems develofod by crops.

27. CooKE, G. W. & NlxoN, H. L. {1955). The value of s€wage sludge
ashes as phosphorus fertilizers. J. Sci. Fd Agric.6,79. -

\\'hen seeage sludge is incitrerated, the ash contaiDs most of the pbosDhorus
ffesent iD the sludge. The ,ertilizer !.alue oI phosphorus in ash,ls orioared
fiom three sewate s-ludges was itrvestigated by 'pot experiments.

ODe sludSe prepared from domestic sewage-contained phosDhonrs which
appeared to be equilalent to lrater-soluble phosphorus in a iot e:xperiment on
tumips. After this sludge was burDt at 000. the phosp-horus-in the ash
re6aiDing vras of !'ery litde value.

-Three se*'ag€ sludges were bumed at approximately 3SO., 600" and 000..
and the ashes \r,€re compared as phosphorui iertitizers ri,ith superphosphate in
a-pot experrment oI1 radrshes. Ashes pr€parcd at low temperatures contained
Phosphorus ofsome l?lue to radrshes. A;hes prepared at frisher temDeratures
from t$o digested sludges cotrtaininA some calciuo carbonlte weni useless
HiSh-temperature buming of a third sludge prepared by acid precipitation
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IroE sewaSe cotrtai-Li-Eg r^ool residues gave products $hich had some \?lue as
phosphorus fertilizers.

The 2 per cetrt cilric acid test used for basic slags did not differentiate
betveen sewage sludge a"shes of l'aryirrg Iertilizer value.

Ash remainiDg after bumiDg most slEdges is not likely to have much value
as a phosphorus lertilizer, but anv product made in quarltitv may be $orth
biological testing.

28. CRowTrrER, E. fI., $^RREN, R. C. & BENzTAN, B. (1954).
Nutrition problems in forest nurseries, Summan report lor I952.
Ref. Fo/. Res., For. Comn., for 1952 i3,84.

l9- H^rf,-Es, \\-. 8., CRo\\'rHER, E. ]1. & THoRriros. G. l, (1954).
llanuring heal'ea. \: : Irng-term efiects in the Dunlop (f,lalavaD)
experiments. EmP. J. c.yP. -4grie - D. (In the press.)-

The paper aeports $orth aad yield Eeasurements takeD alter the JapaDese
Occupatio! otr e4)erimeDts with rubber trees oI rEany yeaft staDdirg. Treat-
ments u,etrt on frcr! 1934 until 1941, and theD ceased. The tneasureme,rts
reported were Dade ia 1948, aad showed that on the ir'hole t]rc lrees bad ttrain-
tailed the ad€ntages gained earlier, while iD some cases there had b€etr {urther
gains attributed to efiects of residuals. llleasuremetrts are given to show the
coEiderable taiDs which bouDdary trces may make b]'poaching tertilizer ftom
nei8hbouring plots.

30. TALTBUDEE\, U. i1954). The determinarion of isotrrpicallv ex-
changeable phosphorus in some Roihamsted gcrls. PVot. ]?adio-
Isolo?c CoflJ., -A.tom ic I:nergl Research Establishment, Har\rell, l,
405.

A method is sugtested ,or determining tbe surface phospborus ln soils by
mea-suring the fue " surrace exchange " o{ the orthophoq)bate ion . ' Surface
phoq)horus " arld " isotopically exchatrgeable phosphorus " \-alues ol five
Rothaasted soils r.ar-ving in their previous ctopping tnd maDuriog, the pll oI
their soil solution, alld tfieir CaCOr content, ar€ determbed. In prelimiDary
erp€riBents it is also shorvn how the method can be used to jit_estigate:
(a) the recovery ot added phosphorus, and (D) the nature oI sorl phosphate, iD
tl*'o soils.

31. TALTBUDEEI-, O. (1955). Complex lormation betEeell montmoril-
louoid clays and amino-acids and proteins. Trans- Faraddy Soc.
51.582.

The strbility oI cooplexes tormed b)' montmorillonite with amirro-acids
and proteins is found to increase as the cationic nature of the zwitterion pre-
doEiDates increasingly. Accurate measurerrent o, the d(001) spacing o, the
complexes is rnade possible bl'the us€ oI orietrted montmorilloDite flakes {or
adsorptioD. The diferences b€trtreen tie obs€fr'ed arrd calcDlated vaD der
Waal thickDesses of adsorbed amitro-acid moleaules is ascribed to H-bondhg
ol thc C-H---O tyF. This inlormation is used to derive the actua! thick-
nesses o, oDe aDd t$o ctose-packed polneptide chaiDs of the p-keratitr tfpe.

Pedology DepartmeDt

32, BLoouFrELD, C. (1965). The deflocculation oI kaolin bv tree leaf
leachates. Tlans.,lh-int. Congr. Soil Sci. (In the prds.)

Teiture difereDtiatiotr, ort€n ,ouDd itr podzolized soils, Eay result ,roE
the accumulatio of clay in the B horizon. Results rcported bere itrdicate that
physical traasportatioD of clay cao rcsult from the actiotr ol rain-water con-
taidtrg orga c compounds leached {rcm the .{ o horizon. I'he aqueous leach-
ates ol soEe flteetr q)ecies oi broad-leaved and conif€rous trees; at low cotr-
c€ntratioas, have a aarked deflocculating efiect on kaolin suslrnaioDs. fn
most cases, as the colcealratioE of plaat extract is iDcreased, the exteat o{
de0occculatio! reaches a maximum and theo decreases, more or less abruptly
dependi.rog on the species.

o
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33. BLoortFIELD, C. (1955). The movement of sesquioxides and cla)'
in the soil. Afr. Soils, Paiis. ([n the press.) 

-

A review of work on the efiect of plant-reEaias on soil sequioxides.

34. BRow:., G. (l9rl). Degrading Illite and potash flyatior^. Nature,
Lond. 178, 644.

Irish soils tound to frx potassium contained " degradinA illite "- The
dift-raction pattems oI air-dry clay iD an ei'acuated camera show a band tom
l0 A. to higher spacings which geDqraly merges $ith the back8round at l2-13
A. and never extends beyotrd 14 A. ^ Treating the clay with Blycerol causes
the baod to resolve itrto lines at l0 A. aod 14 -4.., and beatitrg at 350'C. for
12 houls causes the band to disappear. It is suggested that " degrading i-tlite "
6xes pota-ssium.

35. BRo\\'s, G. & GREESE-KELLy, R. (19'.4). }i-ray diffraction bv a
randomly interstratifred clay mineral. Acta clysr., Carnb,7, 1Ol.

Preheated lithium montmorillo te u'hen tteated witb glycerol shows raD-
dom iDterstratification effects *hich aplrar to follow tbose predicted by fle
HeDdricks atrd Teuer keatmeDt Ior a two-component systefi o( 9.4 and 17.7 A.
rep€at distances.

36. GREE\E-KELLY, R. (1955). Sorption of aromatic compounds b_v
montmoillonite. Parts I & lI. Tlarls. Falad.ay Soc. (l\ lbe
Press.)

Pal, L The sorptioa complexes of motrtmorilloDite aad aroEatic molecules
have been studied by X-ray slEcing mersurements and one-diirensional
Fourier sytrthesis. The results ha!.e showtr that tx.o orientations are common.
The lirst. '\f,hich is geDerall! stable at loq/ surface coDcentratiotrs, has the
platre o[ the ring of the molecule parallel to that of the silicate sheet, but at
higher surface conceotratiods the dolecules reorieDt so that their plaDes are
perpendicular to that oI the silicate sheet. The coDtact distances tetween the
surfa(e oxygens of the silicate sbeet a.nd the atorns of the orSenic Eolecules
ha!.e been confimed as beilg shorter thao tbe normal Vatr der W'aal's distance,
It has been fouad, horreve!, that the calculated shortening does not \,.ary
much between complexes, prcvided the correct structure is allocated.

Pa I I. ya[,.ut- and liquid-phase isothelrus have bee[ determined for
the moDtmorillonite-plridine system. The simultaneous examinatiotr oI the
adsolbeDt by X.ray didractioD has permitted the poiDts oD the isotherm cor-
responding to orientation changes of the sorb€d p).ridine to be identifed. In
the light oI this elidence the packitrg o{ p}.ridine betri.een the silicate sheets oI
montmorillo te is drscussed-

37. GREE:(E-KELLY, R. (1955). Dehydration oI the montmorillonite
minerals. Vir,s/. rvag, (In the press.)

lieither of the two closely lelated systems, Li-montmorillonite-beideUite
and Li-Na-montmoilloaite is a urilorm one. In the {ormeI it s€eEs that
there must be difierences in composition bet$'eeo silicate sheets bou[d in the
same crystallite, and in the latter the maiority of the sodium ioDs aggregate to
Iorm a sodium-rich " phase ". The effect of heating on the iotemal surface
aEilable to glycerol of the Li-saturated montmorillonite-beidellite is shown
to be correlated with the amount of octahedral substitution, less than 70 pe.
cent leadin3 to some glycerol pe$etratiotr. In the Li-Na-montmorillonite
systenl, i( there is less than 70 p€r cent Li ions in the interlamellar spaces,
expatrsion also occurred alter heating. \o e\jdence $.as lound of atr tDter-
mediate state of expaDsion at 14 .\-

38. SIycH, S. (1954). A Stud-v of black cotton soils vith special
reference to their coloratior!. J. Soil Sad. 6, 289.

Trcatmeat of calcareous soils with HrOr has almost l1o efiect on their
coloration if MEO, is pleseDt, but destruction oI this atrd catbotrate leads to
decoloratiotr. The appareot resistarce oI the orgatric carbon of black soils
coBpared v/ittt the associated red soils is due to Ca-saturatioD. The clay
ft'actions of the black contaia less resistatrt carbon thao those oI the red soils
The reSur soils oI cetrtral and peairNular IDdia and the " Kabar " soils of
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BunielklaDd contain otgadc oatter which behaves similarly oo peroxidation
to that oI the " Karail " soils oI the Gangetic alluvium, suggestirrg that their
forDation occurs uader somewhat similt intermltteDt aniirobic-cooditiotrs.

39. {SMrrHsori. F-) (1954). The petrography of dicLite sandstoDes in
North Wales and Northern Englatrd, \rith atr Appendl\ on tbe
difierentiation of dickite and kaolinite by G. Bro*n. Geot. Mag.
91, 177.

The identifications were divided into four classes, ard the appendix explains
their si8Dificatrce.

40. STEPHEN, I. (I954). An occurrence of palygorskite itr the She and
Isles. M iner. Mae. 80, 471.

Palygorskite occurrhg itr f,ootmorillonitized syenite has beeD studied by
optical, X-Iay aDd chemic€l met.bods aDd by D.T.A. aod electron mjcroscoov-
Samples of other minerals, known as pilolite (Heddle, 1870, Minet. Mag.2,
206), " mountain leather " a[d " mouitain cork ", have also be€n exami;ed,
and these have beeo lound to give X-my diagrams identical with that oI the
Shetlatrd Palygorskite.

Soil Microbiology Department
411. BRoMFTELD, S. M. (1954). Reduction of feric compounds by soil

bacteria. J. gen, Mictobiol.l,., 1.

Reduction o{ ferric Iactate by washed-cell suq)e[siotrs oI Barirr&s circula s,
B. rn?gatelium and Ae?obad?, aircgen s {akes place iD tbe presetrce of suitable
byallogetr dotrors. Ferric hydroxrde is reduced wheD aa'iipyridyl is Dresetrt
in the cell + substrate system. The reduction of ferric comi<iunds by ivashed
cells + subshate is similar to the reductiotr of Eethyletre blie. Cultire fluids
ot B. circulans do 

^ot 
reduce IeEic iron ilr the absence of DorEal cells.

42. KI-EczkowsI<A, J. & KlEczxows(r, A. (1954). The efect oI
ritrouuclease on phage-host interaction- l. gen, M ic/obiol. lL, 451.

Patrcreatic ribotuclease intribits the EultiplicatioD oI a RhizobiuE bac-
te ophage in liquid bacterial cultures by Feveating permal|eot combinatiorl
betwee[ phage atrd host. The additioD ol.iboDuclease a{ter phage has already
combined with tbe bacteria does Dot preveDt pbage Irom multi-plyiDg, but ii
does decrease the rate o{ oultiplicatiotr I lbe etrzyme also inlerfeies with
multiplicatioD of the bacteria. Experimetrts with botruclease ill cotriuoctior
with ch,.motrr?sin suggest that phage aDd bacteria uaite iD the pre-sence oI
ribonuclease but that the union is oDIy tra.nsitory and ends bv th; release oI
still active phage. In t!9 presence 6f Oymotiypsir, howe;er, the phage
becomes inactive duri[g this txaasietrt uniotr.

43. MEIKLEJoHN, J. (1954). Some aspects of the physiology of the
nitrifying bacteria. ln sth Syrnp. So.- gen. MictobioL '('Auto-
trophic micro-organisms '), p. 68.

44. METKLEJoIIN, J. (f954). Microbiology of the soil. Biology, Tg,
107.

45. METKLEJoHN, J. (1954). Notes on nitrogen-fixing bacteria from
East AIricaD soils. Trafis. Slh Irtl. Congt. Soil Sti. (lDthepress.)

About Iorty samples oI East African soils were examired Ior the preseEce
oI dtrogen-fxing bacteria. Atr irnpure cultttrc of Azotoba.ter w. was 6btaiDed
frora a ca.lcareous sandy soil, but this Bas the oDly sample oI ihose examiDed
which contained lzolobactef. Anaetobic ttitrogen-fixiDg Crosrridrflz, sDD. were
isolated ,rom every sample. A species of Bcijetin.hiA which ,orms; qreen
fluoresceDt pi8meot, atrd which is an efiectr1.e nitrogetr-6xer, was isolatedlrom
aD acid sandy soil (pII 4.5).

o2
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46, MEIKTEJoHN, J. (1955). Tbe efiect of bush burning oo tbe Dicro-
flora of a KeDya upland soil. /. Soi, S.i. (In t"be press.)

Soil samples were taketr Irom the surface o{ three sites at Muguga, Kenya,
b€Jore and at iDtervals after the vegetation covering the sites \ras bumt.

The llumb€rs of micro-orgaDisms estimated by a direct-couoting method
{etl after burtring oD all tbree sites. '

There was also a reduction after burning in tbe numbffs estiEated by plate
counts, esp€cially in the number of Iutrgi, which disappeared completely fo. a
tille otr two of the sites.

Aerobic Eitroten-fxers are apparently ki ed by bumiDg; but aoaerobic
nitrogen-6xers, though Dot -\,€ry emcient at any tiDe, appear to sun ive bum-
rtr8.

The oitrifyilg bacteia are either killed or reduced to verj. few by burtring,

47. NUTMAN, P. S. (f954). Symbiotic efiectiveness in nodulated red
clover. L Variation if, host and iu bacteria. Hered,ity,8,35.

From a comparative study ilr red clover oI I'ariatioD iD' s]'mbiotic efiective-
tress, the Jollowitrg results were obtahed :

(l) With efiective or partially efiective stiains of bacteria, the response
of individual plants in a l'ariety, in terms oJ amouDt of grou.th made ou
nitrogetr-free medium showed a skew distribution.

(2) In ge11er'3], dishibutiotr curves of host respoBse rfith such strains
show a primary mode oJ efiectively, and a secordary mode of inefectively
respoDding platrts.

(3) The relative sizes, but Dot usually the positions, o{ these modes
varj. with bacterial shain.

(4) With inefiective straiDs of bacteria tle distribution curve is nega-
tively skew aod sho$rs a single mode only.

(5) hefiminary breeding experiBetrts show that the host-plant dil-
ferences are itrherited.

48. NurMAN, P. S. (f954). Symbiotic efiectiveness in nodulated red
clover. IL A major geue Ior ilefiectivetress in the host. Helediry,
8, 47.

Clover plaots vith a simple recessive host factor, dr, show a completely
iDefiective respoDse wheD iDoculated wit-h tbe DormaIy egective bacterial
strain A. PlaDts bomorygous ror ir give aa efiectir,.e respotrse with otler
efiective strains oI bacteria unrelated to stx"ain A as well as with a stable
variaDt oI strain A (substrain A2f f). Other bacterial \,ariatrts ol shain A w€le
isolated which give rise to mixed leq)onses in ir hoBozygotes. A tecessive
supprcssor mr is also infeEed which restores ir ir plants to complete efiective-
tress x'ith straitr A.

49. S(rNNER, F. A. (f955). Antibiotics. In Modertr methods of plant
atralysis. Edited by K. Paecb & M. V. Trarey, vol. 3. Berlin:
Springer-Verlag. (In the press.)

50. SrEvENsoN, I. L. (1954). Aotibiotic produclion by actinomycetes
in soil demonstrated by morphological cbaDges inducad in
H plrninlhosporiLrn sdtioum. N aluft , Lond. 124, 598.

A preliminary accouDt of studies dealiDg with tbe preseoce and activity
oI aDtibiotics in soil, particularly iD micro eDvironmeDts. Use is made of a tre;
technique {or the detectioE of soil antibiotics based on the efiects of these sub-
stances on the morphology oI the test Iurgus.

5I. STEVENSoN, I. L. (f954). Antibiotic production by actinomt cetes
in soil and their eflect otr root-rot oI wbeat. gth Int. Congr. Bot.
Sect. 24, p, 69.

52. TsoRNToN, H. G. (f954), The nodule bacteria and their host
legumes: some pr.oblems that they still present. Sci- Ptogr. r:o-
166, 185.
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53. TREccANr, V., \\'ALKER, N. & WTLTSHTRE, G, H. {lgb4). The
me'labolism of naphthalene by soil bact eia. J , gcn. Mitrobiol, L,-,
341.

The early stages in the oxidatiotr of Daphthalene by five Inicro-organisms
were iDvestigated. ID all tbe orRa[isms D+]ars-l : 2dihvdro-l : g-dihvdroxv-
naphthalene, salicylic acid atrd cttechot appeared to be io-termediate oiidati6n
products. Washed cells grown oD Daphthaleoe oxidired d- aDd &Daphthol,
but whether these coupouDds are true iDtermediates remains uDdecidea.

54. TURNER, E. R. (1955). The efiect of certain adsorbents on the
nodulation ol clover plants. r4rn. Bot., "\'.5. 10. (ln the press.)

The addition of charcoal to the rootiDg medium oI clover plaDts iDocul.ated
witb efiective and ineflective straiDs oI Rhizobium leads to-a stimulation in
trodule production. The time interval betweetr itroculation and the 6fst
appearance of the nodules is reduced in the preseDce of charcoal. Sevelal
explanatioDs of this phenomeDoa bave been iDrrstigated, atrd it is coDcluded
that the stimulatioD is due to the adsorDtion bv t-be charcoal oI inhibitorv com-
poutrds secreted by the clover roots. fhese c<impounds har.e been eluteil trom
the charcoal aDd ha!.e beeD shorrT to aflect trodule DroductioD. As a result of
these experimetrts it is suggested that, dependirg dn the coDcentratioD of thc
secretions in the elutes either a stimulatioD or iDhibitioo of nodule productioD
may occur.

Other adsorbents have also b€eo added to the clo!.ff DlaDts. but no cotr-
sistent stimulation of Dodule productioD has been observei.

Botany Department
55. OVEN, P. C. (1955). The respiratioD oI tobacco leaves in the

20-hour period following inocuiation with tobacco mosaic virus.
Ann. appl. Biol. 48, ll4-

The efiect of iDfectiotr ]r,ith TMV otr the respiBtion of detached tobacco
leaves in the 20 hours immediately alter hoculation difiered at difiereEt times
of year. During winter, iDfection iacreas€d respiratioD rate, aDd iD summer
decreased it. Io winter-grorr plants, increasiDg the ligbt inteDsitv b€fore
iDoculatioD decreased respiration rate alter iDfection. Extendinc 'the dav
leDgth for winter-growu plaDts did not alter lbe efiect oI infectiotr." ChanEei
in lespiration rate begatr io less than one hour after iDoculatioD aDd ale.
tbererore, uDlikely to be associated with the lorEation of DeE \.irus.

56. OWEN, P. C. (1965). The respiration oI toba.co leaves after
systemic infectibE u'ith tobacco'mosaic vv\s. Ant. oppt. Biol.
48. (Ir tbe press.)

The rate of COt production per I. dry Eratter of the younger leaves of
tobacco plaats systemically inlected with TMV was abou[ l0 ier cent less
thaD that of comparable healthy leaws. Older iDlected leaves Iiad tbe same
rcspiratioD rate as coEparable healthy leaves. Tbese results \rere itrdeDeDdeDt
oI seasonal chaDge in light conditioDs durirg the grou,th of tbe DlaDts. Older
leaves, but not youngei leaves, of infected planis had a lowei ioitial water
content, atrd boih absorbed Iess water duridE the exDerimeDtal D€riod than
leaves lrom healthy platrts. The efiects of T-I[V iDf€ition on waier coateEt
were 

-so 
gre-at that the rate o{ CO, pmductioD per g. fresh v,eigbt was soEretimes

srSnltrcantly rncrsrsed by rtriectioD. Other causes for coDtradictory rsults
are discussed.

57. THoRNE, C. N. (1955). Interactions oI nitrogen, phosphorus a[d
potassium supplied itr leaf sprays or in fert iLiz-er &ided io the soil.
J. ex?. BoL A, 20.

Sugar beet plaats absorbed nitrogen, phosphorus and pot -ssium IroE leal
sprays supplyiDg the three Dutxients separately or id all combiiatiotrs.
Absorptiotr o, atry otre oI lhe nutrients from a spray containiDR more tlraD
one n[trient rras inafiected by the presetrce of oth__ers-iD the sprai. but sorav-
rng \f,ith Ditrogen{oDtailiDg solutiotrs iDcreesed the absomtio_n oi phosptoris
and potassiu_m lrom the soil, atrd potassiuE itr sprays iDcriea_9ed thi upiate of
phosphorus Irom the soil.

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-1-76 pp 14

2t4

Nikogetr fertilizer applied to the soil increased leal area, and hence it
also incleased the quatrtity of tritrogetr, phosphorus and potassium deposited
on the lea!€s Irom sprays and absorM itrto the plants. NitrogeD lertilize!
iacreased the apparetrt percentage recovery in the plaDt oI phosphorus aDd
potassium from leal sprays. Phosphorus lertilizer had tro effect on uptake
from spreys, and potassium lertilizer appeared to rcduce tbe perceDtage
recovery of potassium Irom sprays. The sigtrificaoce of these percentage
recovery 68ures is discussed.

I'Intrietrts floE sprays produced smaller increases in total dry !.'eight and
in dry weigbt per uDit ot EutrieEt absorbed than tbe same nufient from
fertilizer. Application o{ a nutrient in leaf spray leduced tbe response io dr}-
Eeight aod suga! yield to the same nutrient applied iD lertilizer to the soil.

68. TEURSToN, J. M. (f954). A survey oI wild oats lAoena. Ja.tua and
A. ludooiciana) in EDgland and Wales in lg5l. Anfl. aPPl. Biol.
/u, 619.

In 621 samples of wild oats, collected iE EnSLand and Wales by National
Agricultural Advisory Service and National Ilstitute oI Agricultural BotaDy
Omccrs, oEly two sp€cies \At.na Idttta and A. htdoticiona) \rere {ound, but
both were verlr !'ariable. A. fatuo occnfied in all wheat- and barley-growitrg
areas, in botl winter aEd spriDg com ard on all soil trces. A. ludotic;ana
occurred (with two elceptions) only within approximately 80 miles radius of
Oxlord, nBinly oD he3vy soils aad chiefly in winter com.

The aEount of wild oats prcs€Dt appeered to deFnd oa tbe frequency itr
the rotatiotr oI com or other crops ia which wild oats would shed seed. Deep
ploughing often increased tbe iifestation. The data did Dot show whether I
6eld could be fleed of wild oats by 8re-s,sin8 dovD for a Dumber of yea$, Dor
what is the Eaximum period ol surviv-al oI buried wild oat seeds.

59. WARINGToN, K. (1954). Trace eleme(ts. Thorpe's Dictiotary oJ
o2qlied chernislry,ll. IrDdon : Loogmans, Green.

60. \\r[soN, J. H. (1955). Efiects of nutrition and light intensity on
symptoms of leaf roll virus infection iu the potato plant. An -

ap|l- Biol. {'il. (In the press.)
Increased nitrogetr supply to potato plaBts itrfected wit-h leaf roll virus

gready reduced the inteosity of Ieaf s},.mptoms, aDd caused a srdaller atrd less
consisteot reductioo i! phloed Decrosis. Appticatiotr oI phosphatic lertilizer
ioitrally reduced lea{ symptoms, but later hcreased tbem; it irlcr€ased phloem
trecF)sis at all stages of gro*.th. Potash slightly i-DteBsified leaf slanptoms,
but trot phloem trecrosis. Shading, which apploximately halved the light
intensiry, reduced lea{ symptoms but had !o efiect on phloed Decrosis.

The masking of leaf symptorDs by tritrogeD, and by phosphorus in the earl]'
stages of growth, was closely correlated wltll increases in ralative leaf growth
rate produced by these Dutrients.

Leaf rolliog aDd phloeE trecrosis are coDsidered to be indepetrdelrt symp-
toms trot causally related, because they were di-fiereDtially afiecied by nutrient
supply and shadiDg, and each could oicur without the other.

61.

Biochemistry l)epartment
Boors

TRacEv, M. V. (1954). Ptiacipbs of biochemistty: A biological
afftoach, l-alJ.dot: Sir Isaac Pitman & Sotrs Ltd.

TRACEY, M. V. (1966). Mod.rn ncthod,s ol ?lant analysis-
Edited by K. Paech & M. V. Tracey. Vol. 2. Berlitr: Spri.Dger-
Verlag.

GENERA! PAPERS

KENTEN, R. H. (1056), Gasometric aralysis i! platrt iovestigation.
Mo.L/n ,nclhods of pla aralysis, edited by K. Paech & M. \'.
Tracey. Berlin: SpriDger-Verlag. vol. l. (In the press.)

63.
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64. PTRIE, -N. \Y. (1954). On making aod recognizing life. Ictr/
Biol. 18, p. 41.

ti5. PIRTE, N, W. { 1954). Factors controlling biological multiplication.
Xature, Lond. 124, 815.

66. PrRrE, \. \\'. (19t4). Food and the tuture. Ladct Wait,
Readifig, p. 12.

67. PTRIE, N. \\'. (f954). Food or ,rivolities. Sci. Whr, e, 8.

68. PrRrE, N. \\'. (1955). General methods lor sepaxation. Moilern
nerhods oJ pl&nl anarlsis, Vol. l, p. 26.

69. PrRrE, N. W. (1965).
\-ol. 4, p. 23.

?0. TR-ACEY, II. V. {19s6).
Vol. 2, p. 264.

Ptoteins. Mo.lorn ,ieahod,s of llant analtcis,

Chilin. Modzfn n crho.ls oJ plan dnaltsis,

RESEARCE PAPERS

71. HoLDEN, M. & PrRrE, N. W. (t955). The Dartial Durifcation of
leaf ribonuclease. Biochem. J.'A0, i9.

From pea s€edlings ribonucl€ase preparations have bee,l oade phich attack
I)-containitrg substrates other than ribonucleic acid so slowlv as to make it
unlikelv that the eDz!.me has ad utrsDecific action.

The enzyme difirirs from pancrrltic ribonuclease itr that it hydrolyses
nucleic acid so completely that Do a.id prccipitable " core " is left. ' '

I-ess thoroughty lractioDated preparations have been oade IrcB tobacco
leaves, and soEe prolrrties of the enzyrne in other leal,.es are described.

72. HoLDEN, M. &. PrRrE, N. .w. (1955). The preparation of riboou-
cleic acid from yeast, tobacco leaves and iobacco mosaic virus.
Biochem. -1. 60, i6.

Most of the nucleic acid itr suitablv DreDared extracts ftom v€ast- totacco
leal microsomes and TMv caD be pr;iiritaiea at pH 3-4 by NACI. 'A soau
part of the nucleic acid in commercial products caD also be DreciDitated.

PreparatioDs of trucleic acid made 1106 yeast in ttri6 waf appa5r to have a
lith meatr particle weight atrd to coDtein less thaD I gi ce:dt ol nitogen.
Their contetrts of Ce, Fe atrd Mg are low, a,ld probably the-rcsults o, coDtaE-itra-tion. Those from TMV caDtain sigDifcatrt amoutris oI deoxEibose Ducleic
acid, but the other two are substaniially lree from it.

73. HoLDEN, M. & PrRrE, N, \v. (1956). A comparison of leaf and
patrcreatic ribonucleax- Biochcrn. 

"/. 00, 53. -
Tbe effect of variatioo itr the cotrditioDs on the coEDleteness of the Dre-

cipitatioD of yeast nucleic acid by uranyl Ditrate aDd Gchlorcacetic aciil is
investigated.

Ribonuclease from pea Ieaves hydrolys€s Ducleic acid more exteosivelv
thatr t}le paDcreatic eozl''De. There ate also differences in therrnostability
aDd pH optimum.

The IeaI enzyme is the oore easily affected by several iohibitors.

74. HoLDEN, M. & PrRrE, N. W. (1955). Treatments aftecting the
ultra-violet absorptiotr spectrum of ribonucleic acid from three
s:trces. Biochim. biophys. Acta, 18, 317 -

Tbe iotemity of absorption in the 260-E# region by tbree diffeEtt t!.p€s
of riboDucleic actd aDd by the fractioD o{ Y)iA t}at lesisis attack by pancreaiic
riboDuclease, is itrcreased duriDg several tlpes of hydrolysis to an eiteDt that
parallels the extent oI hydrolysis.

Exposure to stroDg urea solutions has a small and irregular efiect oD the
absorptioD by Ducleic acid, but diminishes the absorption 6).Tt{V.
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75. l(ENrEx, R. H. (f955). The oxidation of itrdolyl-3-acetic acid
by u axpod bean root sap and peroxidase s)-stems. Biothem. I.50,tl0.

The oxidatior oI iDdolyt-3-acetic acid (IAA) by O, is catalysed by highlli
purifed peroxidase preparations. The rate oI oxidation is iDcreased in the
Presetrce of certaiD tlermostable factors such as monopheools, aDiline, resorci-
nol, mangaDese, atrd maleic hydrazide. With the exceptioD of metrgao€se and
tllaleic hydrazide, all the actil.e {actois are kno\*.o, or have bee! shown, to
be pffoxidase subshates. Other pemxidase substlates, e.9., catechol, hydro-
quinone, pFogalol aDd ,-phetryleaediamine {10 -.-f-sM.) strotrgly inhibit
the peroxidase-catalysed oxidation of IAA.

The IAA oxidase ot \raxpod bean rcot sap coEsists of a thertnolabile tac-
tion, irhich appears to be a p€roridase and which can b€ replaced by holse-
radish peroxidase, atrd a therDostable fi:action, the activity ot which largely
depends on the preseflce oI peroxidase substrates.

The oxidation oI IAA when catalysed by holseadish percxidase itr the
abseDce or plesetrce or waxpod bean root thermostable fractioE proceeds vrith
the consumption oI I mole Or/mole IAA oxidized atrd the Iormation oI I mole
Cor/mole Ot coDsumd.

Possible m€chanisms of the reaction are discuss€d, and evideDce is presented
suggesting that the oxidation of IAA by the peroxidase systems studied is Eot
dependeot on the presence of flavoproteiD.

76. KENTEf,-, R. H. & MAliN, P. J. G. (1954). A simple method ,or
the preparation of horseradish peroxidase. Bio.h?m. J.67,34i.

A simple metlod is desfiibed for the preparation of highly purifed peroxi-
dase hom horseradish roots. Stable, dry preparations are obtaiDed with
P.Z. 1040-1120 and haemin contents of I'l-1.2 per cent.

7?. MANN, P. J. G. (1055). PurifrcatioD aDd properties oI the amine
oxidase of pea seedlings. Biothem. J.68,6O9.

A method is described by which the amine oxidase of pea se€dli[g ex-
tracts catr be purified up to 300-Iold.

The purined etrzJrEe prepaEtiotrs catalyse the oxidatioD not oaly of
diamines but also, though less ftadily, that o{ phetrylab,l,amiDes, aliphatic
monoamines aDd oI L- and D-lFiDe.

Hydrogen peroxide is forBed duriDg the oxidation oI all the substrates.
Tbe inacti€tiod of tle eazjrme by hydrcgetr Floxide has been confrmed, and
the conditioEs of this inactiw,tion have beetr iDvestigated.

The eozy'Ee is i-ohibited Dot otrly by cya de aid semicarbazide, as pre-
viously teported, but also by diethyldit-hiocr,rbaBate, salicylaldoxime and
potassium ethyl xaDtbate. SalicylaldoxiEe atrd thiourea are oxidized by the
hydrogeo percxide lormed in tbe primar), reactioD. This oxidatioD oI sali-
cylaldoxime is catalysed by peroxidase.

It is suggested that oae eEzlme-plaat amine oxidase --{atalyses the oxida-
tion oI diamines, phenylalkylamines and o{ L- atrd D-lyshe atrd that this
enzyme rnay be a metalloprotein.

78. (CHTBNALL, A. C.) & t\-rLrsHrRE, C. H. (1954). A study with
isotopic nitrogen oI protein metabolism in deta.hed ruDner bean
leave.s, Nefll Prllor. 68, 38.

A cycle of prctein breakdoFr aDd s,'nthesis \lras demonstrated in leaves
kept for 4 days in the dark. The o- and €-amiDo-groups oI lysine isolated Irom
leaf prcteio were equally labeUed with isotopic nitrogetr.

TREccANr, \I., WALKER, N. & W'LasHtRE, G. H. (1S54). The
metabolism of naphthalene by soil ba.teria. J- gen. Microbiol.
11, 341.

For summary se€ no. 53.
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Plant Pathology DepartmeDt

GENERAL PAPERS

BAWDEN, F. C. (1954). Inhibitors and plant viruses, Aih)onc.
V,lus Res, 2.

B-rlvDEN, F. C. (1954). Cellular metabolism and tirus grouth.
Iflt. Syrnf., The DynaflLics of Virus aad Richettsial ltufeclions,
Delroir, p, 59.

BAWDEN, F. C. (1954). The development of knolvledge on plant
viruses and virus diseases. J. sci- iiduslr- Res., Ser. 4,18, 106.

82. BAWDEN, F. C. (l9g). The spread aDd control of plant virus
diseases. ,,lnz, oppl. Biol.42, 140.

83. BAr^'DEN, F. C. (1954). Tom Goodey OaaS-1953). Obitualy
Nolitcs oI Fcllous oI th? Royal Society, g, l4l.

84. BAWDEN, F. C, (1054). CombatiDg plaDt diseases. Finauial
Tin cs, l5 November.

BRoADaENT, L. (1S54). Potato seed can be saved. Fmts' Whly,
10,79.

GLYNNE, MARY D. (1954). Causes of variatioD in wheat yields.
RaPp. Corn nun. l . Bol. Congt. Sect. 18-20, p. 134.

GLYNNE, MARY D. (19#). Soil-boroe diseases of cereals. Jf. n.
agric. Soc. 176, 41.

88, HULL, R. (f954), Sugar beet yellows io Gteat Britain, 1953.

Plant Pdth. 8, L30.

HULL, R, (1954). Sugar Beet Yellows. Receot developmeDts in
co,Jjrol. Brit- Sng. Beet Reo.n, ll3.
HULL, R. (1054), Control oI Yellows itr sugar beet seed crops in
Great Britair. Agriculttre, Lond.- 81, 206.

91. HULL, R. (1954). The control oI virus YellolIs in steckling beds.
Seed Tt- Ret- O, 87.

RESEARCII PAPERS

92. BENDA, G. T. A. (1955). Some efiects of ultra-violet radiation on
leaves oI French bean (Phaseolus oulgaris L.). Ann- aPPl. Biol.
tLg, 7 r.

ExposiDg the primary leaves of Frcnch beaD to ultra-violet li8ht ploduces
a variety o{ effects, their magnitude depetrdint oo the ertent of the exposure
atrd the subsequent treatmeDt o{ the lea!.es. Effects include some that are
exte.nally obvious, such as glaziDg aDd broDzint; otheG are detectable by
changes id susceptibility to virus infectioD, by ircreased seGitivity to damage
by ultra-violet a]ld by an increased tendency {or cells to collapse EheD t}e
leaves arc kept itr dirkness- Some oI the efiects ca[ be couDteracted by
exposing leaves to visible light. Efiects of radiation are Dot conflDed to q)ider-
mil cells, and measurements with detached epiderEis iDdicate that Ircm a
quarter to a half of incident radiation of lyar.elength 2536 A. may be kans-
mitted by the epidermis.

The susceptibility ot irradiated leaves to infectiotr by a tobacco necrosis
virus, as measured by the number of lesions produced by a tivetr inoculum,
depends oll the iriradiatioD dose, the tiEe elapsint Mvreetr irradiatiotr afld
iDoculation, and on whether the plants are itr the liSht or dark alter the treat-
ments. When iloculated immediately after irradiatioD, lea!'es prcduce fe{rer
lesio[s thafl unirEdiated ones, even if they are kept itr the light, but the

86.

87.

89.

90.
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difference is mucb eDbauced if they are in the dark. Whelr leaves are inocu-
lated a day after irradiation, provided the dose wirs trot excessive. thos€ keDtin daylight aftq irradiatiotr produce more lesioDs than utrEradiated oDe's,
whereas those *ept- iD the dark produce Eany fewer. Thus, the temporary
resistance produced by ultra-violet irradiatioD is trot otrly counteracted by
exposrrr-e to yisible light, but is succeeded by a period of eDha;ced susceptibility,
a Period that extends over se1'eral days,

93. Cons-rono, C. E. (1954). Effect of downv milderv on vield of
sugar beet. Plant Path. g, 82.

Field tiials showed that sugar beets iDmulated in lune Droduced uD tu
99 per c.ut oI iDfected plaats, which decreased the yieia ot'ptots bv ncirty2l toos/acre of $?shed roots. liter iDoculaUoos cauied less t6ss. \,ft , th.
weights ot rcots from iadividual platrts oI [oo\r.n history were comDared. loss€s
lrp to 37 per ceDt were measured irl plants that develqped sympt6ms in July.

9.1. GAaEs, L. F. & HULL, R. (1984). ExDeriments oD btack lep
disease of sugar-beet se"amgsl ,lir". ipft.-Ei"l. n,-tl,f.--" '-"

Phoma bcta. was usually the predomiDaDt pathogeD adackinq supar-beet
seedlitrgs ia the 6eld iD easiern Enstatrd, brt Ftthiuh soecies soietiies ore-
dornrnated when the seedlings were very yorng.. .Fisaitm soecies iete
associared with acid so s. Rhizoctonia solini oDli occasionally calused severe
losses.

Black leg, caused chiefly by P. 6.ra?, \,as most prevaleDt at low soil tem-
peratures yrhetr, in staEds from utrtreated seed, uD tJo 45 Der cetrt of the seed-
liDSs were attacked. Diseas€ rcideEce decreased'by 0.8-1.4 Der cent Der t. F.
rise itr soil teEperature. S€ed heated with 'paiogen,,. tiiram aird ethvl
mercury phospbate regularly Bave better stands iD sm:all-scale trials thatr sedd
treated witb " Ceresan " or " Agrosa[ ".

In large-scale_etperiEeDts avdrage increase iD seedling emergence follo\.i88
treatmeDt with " Pa[ogen ", thirad aDd " AgmsaD " va;ed iD-different vea;s
between +6.4 and +10.2 per ceDt. Averaq; rcs@Dse to BHC soil dndcsin,
was +{.2 aDd +8.6 per cant. Response td 

"".d' 
d.;;"i"g;;;;;;A;;IE

time teletr Ior emergeEce increased aDd as percentage em-ergence dec&ased ;when emergetrce wa--s 5{) per cent of the possible, dressing gave oD average 20
per cetrl. mor€ seedlitrgs. RespoDse to dressiag increascd-di soil became "more
acid or alkaline-tban the optimum for beet, aa-d was lower on beavy soils atrd
on gpils dress€d witl farEvard maEure.

MaxiEum eaergetrce .ti,riea iom year to yeat betweed 2,lOO and 2,?OO
seedlitrgs per ouEce seed; mitrimum bitweeD dgo and l.O5O. Emereencl of
both treated ald uDtreated seed uried gretly, aDd was Elated to tide takeD
,o! eEergeDce, suggestiDg that efiects oasoil ;oisture, temperature or texture
are irbportant. Seed rate, cultural operatioEs atrd drilf ti?e had Do obviouseflect. A l-per-c-eDt increase in seedliig staad increased 6iil plant populatioD
o! ai'erage by 0.2 per cent.

95. CREGoRY, P, H. (1954). The cotrstruclion aod use oI a Dortable
volumetric spore trap. T/ans. Bil. my.ol. Soc. A?, gg0. '

For sampling air-borEe spores a portable \,.oluEetric trap (whicb idDacts
spores do*'D to 4 l. diameter oD a statioDary qlass slide foi microscooi_c ex_
aminatloo) is operated maDually by a light iliding-vaoe pump. Sam'oles of
5O-l0O L are taLeD in from 5 to l0 minutis. -tt is auitable Ior'use wheri srr,,e
concetrtratioEs are bigh. atrd is particularly usellrl wheD an accurate iime
difiereDtiatioa betweeD samples itrequired. 

_

96. HAMLYN, BRE:-D^ M. G. (lg55). -A.pbid transmission of cauli-
flower mosaic. Pla t Path.4. {In th; press.)

. Cauliflower t[osaic has beeD coDsidered as a ron-lrersist€nt virus because it
is acquired by Myztts ??tsica. duriDg 30 seconds' i;rfectiotr leediDc. is trans-
Eitted duriEg a few mDutes' test {eeditrg, aDd b€cause aphids rhat-are {asted
b€Iore a short iDfection feed traDsmit m-ore rcadilv than'do unla_sted arrhi.ls
The rcsponse to prel iE ilary fasting b]r,t{. rrrsi.a, i; smaller and less cons'istent
than Eith other noD-persistetrt viruses, aid Br.ti.orvn. brassi.a? cives lit e
or no respoEse. Aphids remaiD iofective with caulidowet mosaic iinrs even
after feediDg for several hours on healthy plants.
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97. HIRsr, J. M. (1954). A method for recorditrg the formation and
persiste[ce of water deposits on plant shoots. Quart. J. R, ,net.
Soc. U,227-

Apparatus has been desiSned to rccord the amount oI water dq)osited on
plant shoots by raiD, dew and guttation, aod ho$/ lotr8 the sur{aces leEaiD nret.
These lactoE greatly itrfluelce the extetrt to which plants arc itrfected by
lungi causiog such diseaseg as potato bli8ht.

The wate! o! a cut potato shoot, sealed iato a water-frlled chamber placed
otr a balaDce, cao be weighed by recording, oD a rotating drum, t"he changes iD
equilibrium of the beam- Deposits fro6 raio appear rapidly; their persistence
depends otr the $,eather. In conhast, dew is deposited slowly over a long
period, and dries Eore tapidly. The heaviest dew deposit recorded uras
6.9 X lo-t g./cm.r compared with 9.6 x l0-3 t./cm.t Ior the amount oI water
retabed during rairl.

98. HIRsr, J. M, (1955). The early history of a potato blight epidemic.
PlaLt Polh.4. (In the press.)

Of 246 tubers infected with Phtlophlhora i festans, only two produced
aerial shoots that rrere itrvaded by ttre Iungus grol iD8 from the tuber. Platrts
oear to the first of these devetoped blitht lesioDs in late May, atrd the disease
spread otr at least five other occasions before it became widespread in the dis-
trict at tbe eod oI July. Periods of spread usually coincided with potato-
blight wamitrts by Beaumont's method.

99. KAssANrs, B. (l9g). Heat-therapy of virus-infected plaflts.
An t. appl. Biol. 4]., 410.

Virus-free plaatB were producd lrom parents systemically inlected with
the iolowiDt ive virus€s : toEato bushy stunt, carnation ritrg spot, cucum&r
Eosaic, tomato aspermy dnd Abatilon variegatioD. The leaves formed while
the itrIected platrts were kept at 36' C. were free {rom sy,lptoms, and test plants
inoculated lrom these remained udnlected. When cuttings were take$ from
the inlected plaDts at the etrd oI the treatment most Srew into healthy plaats.
The treated plants tbems€lves usuatly devetoped sl7mptoEs a{ter varyhg
lengths of time at 20" C., but some that b€{ore treatment q,ere in{ected vrith
tomato asp€my, cucumb€r mosaic or Abuli,lort variegation viruses remai[ed
IrrmanenUy healthy.

The saEe method fuiled to cure plants infected u'ith tooato spotted wilt,
potato virus X alld tobacco mosaic lirDs, although it decreased their virus
content. Heat-therapy seems trot b€ correlated with the thermal itractivation
end point of the virus i, ,irro.

100. KAssANIs, B. (195,4). A virus latent in carnation and potato
plants. .\drxr?, Lond.173, 1O97.

A virus detected by serclogy alrd electron microscopy in apparently healthy
carDation platrts is seroloSically related to a virus present in matry normal-
looking potato plants of several varieties.

101. K^ssaNls, B. (1955). Some properties of lour vir-uses isolated
from carnatiou plants. Ar.n- aP?l- Biol.42, 103.

Four vin$€s isolated fiom commercial camation varieties were traDsmitted
to sweet william plants lD;anrh6 barbal s L.), whicb react characteristically
\rith theE. Two, camatioD rilg spot vinrs atrd carnation mottle virus, have
spherical particles, tie 6.rst about l9 mF aDd the second about 32 mF iD dia-
meter. Both survive heating for l0 minutes at 85' C. but not at 90' C. ard
remain active at room temperature in sap from sweet william {or more than
2 veeks. They are dot serologically related, and have Ilot beetr tre[sEitted
by Myzus pcrsi.ac.

The other two viruses are transmitted mechanically 
^nd, 

by M. pcrsi.ae.
Camation vein mottle !'rrus inactia.ates in l0 minutes betweeo 50' and 55'C
and at room temperature htween l0 and 14 days; attempts to produce a[
aatiserum agaiDst it failed; rod-like particles Dot seen itr sap rrom healthy
sweet wrlliam were occasionally se€o tn sap {rcm itrlected platrts. Camation
Iatent virus bas rod-shaped particles. It produces no s]rynptotls in camation
ard $/eet wi[iam plants; its presence is rcadily detected by serological tests.
When transmitted by aphids to sugar beet, it sometimes causes the older
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leaves to become yellow. CarDation lateDt virus ioactivates in l0 Eitrutes
betweel 60' and 65'C. alld at room temperatuie betweetr 2 and 3 days. A
virus serologically related to carnatiotr latent virus occurs itr appareDtly
healthy potato pla[ts oI matry difieretrt varieties.

102. KLEczKowsKt, A. (1954). Inactivation of antibodies by ultra-
violet radiation. Brir. J. crp. Path.85,402.

When sufficieDtly coDceatrated mixtures of difieretrt serum proteitrs are
expose(l to ultra-violet radiation, complexes, i.e., mixed aggreSates composed
oI mol(.cules oI difterent proteins, are formed. Such complexes catr also be
{ormed betweeu irradiated, but still active, antibodies and other serum pro-
teitrs. The behaviour itr flocculation tests ol complexes Ior6ed betE€€t| anti-
bodies and an excessol serum albumin depends olr the character oI the atrtigetr.

IlactivatioD oI antibodies by ultra-violet radiation {ollows the cou$e oI
a fust-order reactioE. The quaatum yields for inactivatiotr by the radiatioD of
) 2537 are c. 2.1 x 10-t for the antibody to clover nodule bacteria aDd 6.
0'96 x lo-t Ior the antibodies to tofiato bushy stu[t and tobacco oosaic
viruses.

KLEczxowsKA, J. & KLEczKo!'sKr, A. (1954). The efiect of
ribonuclease on phage-host intelaction. J- gerr. Microbiol- LL,

45 t.
For summary see no. 42.

103. L-{sr, F. T. (1954). The efiect of time of application of
nitrogenous fertilizer on po\,idery milde* oI uinter wheal. Ann.
appl. Biot. 41, 38t.

Applying nitrogenous fertilizer (N) to wheat plaDts ofdifieieDt ages afiected
the iacidence of powdery lJDlldew, Eljtsifhe grami s DC. difrerc,itly- $ten N
w-as applied b€tore t-he 6ag IeaI had emerged, the iDlection-index (truBber of
postules Fr l0O sq. cm. of leaf blade) iDcreased to a maximum aod therl
declined. If N w-as applied after the flag leaf had ernerged, the infectiotr-
iDdex jncreased steadily without leachiog a peek, and the incleased suscepti-
bility rvas oot associated with an increased relative gro*th rate as when N was
applied earlier.

The inte8ral o{ the oumber oI pustules per unit area q,ith tioe, and the
number of perithecia oD the leaves of the maitr stem, both increased with
increashg delay in the application of N. Platrts givea N in either April or
llay had at least three times as nany pustules as those giveo N iD Jatruary.
The time when N was applied did not afiect the date when perithecia app€ared-

Alter adding N to Drtrogen-deficient plants, the already mature leaves
wbich had resisted milde\r, iDfection became susceptible. This change is Dot
a^qsociated xrith changes in the epidermal wall.

104. LAsr, F. T. (f055). The seasonal incidence of Sporobolonyces
/oseus I{l. et v.N. on cereal leaves. Trans. Blit- ,nltcol. Soc- N-
(In the press.)

The numbe$ of Srotobolomyc.s ros?rs Kl. et v.N. colonies developiDg olr
leaves oI three crcps (wiEter- and spring-soll.n wheat and sprinS-sowa barley)
were estimated by sampling at t4-day intervals, usiog a tecbnique that s€lects
fungi that grow on artifrcial media atrd whose spores ale forcibly discharyed.

After the intemodes elongated atrd the ctops b€caEe dense, the chaDges in
trullrbers of .S. /os4s were siBilar in all thre€ crops; leaves produced lew
colonies until they had lived half their lives, when the nudber of colotries
progressively i[cleased, to reach a maximum after the leaves died- Belore
the iotemodes elonBated and the crop was still spaise, winter-sown wheat
also produced colories on stilt-li\'iDg leaves, but in spring-sown wh€at and
barley colooies occurred rD still-sparse crops oDly oo dead leaves.

Dead leaves in summer had three times as matry colonies per unit area as
dead lea!'es itr witrter. The upper and lower surfaces of ageing leaves carried
equal ouobers oI colooies, but the distal pans carried more thatr the proxirDal.
The nuEber of colodes seemed to be correlated with a high humidity that
etrables S. /os4s to spread, and, perhaps, with exudatiotrs Ircm agei.og leaves
oI substatrces that encoulage its gro\ith.

The occurrence oI S. ;olazs colonies seemed not to itrfluence the develop
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meDt ol leal parasites ot to b€ ilfluetrced by them, but Tilkt;o?sis ,ninor
Nyland, aaotlier iorocuous fungua that occuirtd only io July add August,
greatly decreased tbe trumber of coloDies, particularly oD the sPntrg-sown
6arlei. In additioD to these tso species, Cladospotitm sPP. were reSularly
isolatid trom dead lea\,es, Eore abuEdatrtly duritrg summer than vriDter, aBd
Bullen alba (Hanoa) Derx sporadicalty. It is sug8ested thal, as sith roots
and the " rbizosphere ", leavas have a " PhytlosPhere ", with a characte stic
micio-flora that may cootaiD Eatry sPecies.

lO5. LAsr, F. T. (1955). Efiect oI powdery mildew on the yield ol
spriDg-soND barley - Planl Path,4,22.

Sp6ying ive times with lide sulpbur did trot afiect the yield oI the va ety
gaisi ti, dtrictr resisted Erysirtr, B;arr,iris DC, bDt much lncreased yields dI
the susceptible !'ariety Pludaga Ar;her. Mildew decreased the yield of Plum-
age Archir sown on 22 March by l3 per cent, otr 5 APril by 22 per ceDt.

106. NrxoN, H. L. & SAMpsoN, JoAN (t9&). A study oi healthy and
virus-infected plant cells by thin-section Drcth.ods. Proc. inl.
ConJ- Electron Miclosco?y, London. (In the press.)

Electron microscopy of l'€ry thin sections s'as us€d to study chatrges Ythen
tobacco-leaI parenchJrma cells became itrIected vrith tobacco Eosaic virus.
The little chdage det-ectable in early stages of infectiotr prcbably reflects tie
small proportiotr oI cells invaded. The chlorcplasts oI iafected cells shov
characieriitic changes, the regllar layeted structure of the Srana beinS
replaced by Fratrular !.acuolate material, The size of the granules corresponds
to_ that oi aross-sectiotred rods of the virus, and the cut surfaces, when
shadowed, resemble the shadowed cut surlaces of intracellular inclusio!
bodies.

WheD chloroplasts extracted from intected leeves are digested witb trypsitr,
rod-shap€d virui particles are liberated in small amounts. Tbe virus liberated
by tryasin may correslrcnd to the StaDular Baterial fillitrg the damaged
chloroplasts.

CooKE, G. W. & NIxoN, H. L. The value of serrage sludge ashes
as phosphorus fertilizers. J. Sci. Fd Agric. (In the Press.)

For summary see oo. 97.

NematoloEy Department
GENERAL PAPERS

l0?. DoNcAsrER, C. C, (1954). Nematology and eelworm pests in
agriculture and horticulture. Biology, fi, 17.

108, PErERs, B. G. (1954). Control of plant nei\atodes. ReP. P/og/.
aiPl. Chcrrr. 8, 629,

RESEARCH PAPER

109. (LowNsBERy, B. F.) & PErERs, B. G. (1954). The relation oI the
iobacco cyst nemat6de to tobacco grourth. (Abstract of meeting.)
Phyroparhology, &, 497.

Ilthea tobacco plants were gowtr iD pots oI soil artificiaUy inlested sith
cysls ol Hckrodualabac@ at faur de$ities IroE 50 to 3,200 lar!'ae/g. oI soil,
ii v,as lound that beights at !.arious dates atrd 6nal weights of the plttrts x.ere
ini'ersely proportioDtl to io8 density. Thus, in normally ,ertilized plaats,
every ten-iold itrcrease in de[sity led to a weigbt loss oI 139 g. The hithest
deDsity to maintair itsel{at the etrd olthe experimeDt wasabout l,000lan'ae/9.
I! a 6eld experimetrt where the natural densrty had beeD reduced on some plots
by pdor iojectioll oI DD mixture, a broadly similar relatio! betweetr height
aidlog derisity was foutrd, but h;re the DD led to such complicatiog effe-cts
as an increase in soil aEmonia N at the expense oI nitric N.
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Insecticides and f,'ungicides Department
Gexraar. Pepees

ll0. PoTaER, C. (1953). The mechanism of action of insecticides.
7rd int. Congl. PhytophalrrL. Pa/is, 1952. L, no. sp6c.

lll. l&-A1., I. J. (1S54). A problem of insecticides and biological
control irl East Africa. Colston Pap. 6. (Proc. 6th Symp.
ColstoE Research Soc., Bristol, 1953.)

RTSEARCH PApERs
ll2. ELLroar, M. (1954). Allethrin. J. Sci. Fd Agric.5, d0b.

S]'trthetic work leading to the coDmercial preparatiotr of allethria (the
ester o{ ( T )-r isrran r-3-isobuteDyl-2 : 2-d imethylryclopropane- I -carboxyl ic
a.cid I(-L)-.rs-//ans-chrysanthemic acidl with (+)-2-allyl-3-merlyt.?rropetrt-2-
etr-ar-ol-l-one (+)-allethr:olonel) is revie$ed briefly. The retati;e inseAticidal
activity and abr[dance of the eigbt isomeric est:':rs presetrt in allethrin are
deduced, aDd the Bost efiective is sbowr to be (+j-allethronvl {t )-rlara-
chrysaDthemate. The etrect o{ Erious changes i[ flie molecul; oi iilethriq
on insecticidal activity is described. The biological action of allethiin appears
to be oI a similar [aturc to that oI the tratural p]rethrins, add is associateA_with
the particular stereochemical conforsation in which the \-arious Darts oI the
dolecule are held $rith respect to each other aDd with the chemical dnd physical
properties oI the groups so positiotred. Although alethrin is inlerio.r ta the
natural pFethiins against most species of inseats afld by most methods of
applicatioD, it is hiShly biologically active atrd, uDlike many moded sjmthetic
iDsecticldes, has, so far, beeE fouDd hamtess to mammals.

ll3. GLYNNE Joxes, G. D. & CoNNELL, J. U. (f954)- Studies oI the
toKicity to worker bonevbees lApis m?llikla L,) of certaiE
(hemiials used in plant piorecticin.' Ann. appl- Bioi.4]-,27t,

I,ah)ratory techaiques are described lor the estiEration oI the stomach
poison, direct aod residual film contact poiso[ atrd fuEigant poisoD efiects of
chemicals to adult worker honevb€es.

The toxicity of eleven cheniials used in plant protectioD bas beetr itrvesti-
gated by these methods. Tbe order oI efie"itiven6ss as stomach and cortact
poisoos was: parathion, TEPP, ?-BHC, dieldrin, aldrin, chlordane, o, o-
diethyl-r-ethylmercaptoethyt thiophosphate (coDsritueEt oI "Sysiox";.
bisdimetbylamino fluorophosphine -oxidi, toxaphme and tbe sodiud salts 6f
2: +D aDd MCPA: a; residual 6lms, dieldir, aldrjn, 7-BHC, paratiioE,
chlordane atrd o, o-diethyl-o-ethylmercaptoethyl tbiophosphate (conatituetrt oi
" Systox "): toxaphetre, TEPP aDd 6isdimethylamino fluorophosphiDe oxide
had no measurable efiect; as Jumigatrts, dieldriD, 7-BHC, aidrin^, p€rathioD
and chlordane; the rernainder had no measurable efiect

ll4. (KALMUs, H.). KERRTDGE, J. & TATTERSF|ELD, F. (1954),
Occurrence of susceptibility to carbon dioxide in DlosoDhila
melarngast?t |rom difierent cbuntries. \'atkre, Lot1d.1?3, li0l,

Until receDtly, all virus-induced susceptibility to carbotr dioxide of Droso-phila nelanogasi seemed derived lrom bne st5ck, anil repeated s€arch for
another occunence itr Dany laboratory stocks remaiDed u_Davailitrg. Some
years ago, one of us (F. T.) discovered that D. ,nelaroEester flies, receDtly
qrappe-d in the neigbbourhood of Rotlamsted Experimetrtat StatioD, Harpen--
deE, Herts., showed the cbaracteristic hereditary carbon dioxide susceptibiiity,
bu_t as lhe otner of us (H. K.) had kept at Rothamsted a f€w yeais-eartier-a
substrain oI L'H&iticr's o ginal stocli, it was impossible to b; surc ttrat an
escape rvas trot responsible. However, a recent report has made it clear that
carboo d ioxide-suscept ible flies, {ar from being raie, occurred in aboul otre-
thifd of all fteshly trapped sbains of D- , eldnoiastel in Frarce. In addition,
we are mdebted to a perconal communication Jiom Prof. L'H€ritier, in which
he states that Ie Joutrd susceptible flies in cultures from l$ael but could Dot
defect the susceptibilit), in flies {rom Akica or Japatr.In our owD investigation, sjngle flies trapped by ourselves, their offspring

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-1-76 pp 23

223

or f,ies supplied blr other institutioDs were bred in vials at 24' C. and tested
about I week afte! emergeace. D. fielanogaste/ is often tansported with
Iruit, aod the ptace of trappiD8 need not necessa ly be the place of origiE-

Our lesults show that carbon dioxide suscq)tibility occuB widely, but that
fli€s lrom the same locality may sometimes be carbon dioxide-suscq)tible and
sometimes carbon dioxide-resistaDt. The virus respoDsible fo! the suscq)ti-
bility seems to be lost morc or less quickly under laboratory cotrditions,
which probably accounts {o! the fact that the sus€eptibility has aot been
rediscovered before.

The great differences among the resistaot females irom different strains in
the rates oI itrIection by susceptible males are probably due to some genetical
and cytoplasmic proFrties of these Shains, but it is at present dimcult to
correlate these with any environmertal Iactor.

It should be me[tioned that two tlapp€d skains, u'hich were shoq,n by
crossing to be D. sirn r.rarrs, were not suscePtible.

I15. KERR, R. \\'. (1954). F.eariog Drosophila ,n?la ogaster }[g, lor
insecticide in\-estigat ions. Bull. erlt. Res.6,313.

A method is described for reariDg Drosothila fieldnogastcl Mg., which
provides a high atrd consistetrt yield of adult flies, oI utriIorB age atrd size, Jor
insecticide studies.

116. KERR, R. \V. (1954). A method for the topical application oI
small measured doses ol iNecticide solutions to individual insects.
Bu - enl. Res- $, 317.

A microburette made from glass capillary tubing i5 mounted o[ the mech-
adcal stage of a rnicroscop€ and 6lled YlIith insecticide solutiotr to a poiat at
which the oeDiscus is in the fleld oI the micEoscope. The EaSuioed iEa$s
of the meniscus and a calibrrted Bicrometer scale in the eyepiece are proiected
otr to a slnall screen EouDted clos€ to the tip o{ the microburctte so that the
scale aDd the insect being dosed cao be seen simultaneously. This featule
reDders the apparatus particularly suitable for topical applicatioo sotk, in
which accurate positioning of the dose on the ins€ct is requiled. Whetr an
itrs€ct, held in a suction device describ€d, is applied to the tip oI the burette,
the solution flows out uaaided, and stops immediately the irsect is removed.
lviti the microburette described, doses lrom 0.005 to 0.035 pl. can be dispensed
to rithin +0.00035 pl. The apparatus caD b€ dade to cover several other
dosage ratrges, either lower or hithe!, by simple modiicatioDs shich are

Il7. KERR, R. W. (1954). variation with age in the susceptibility to
DDT and the respiiation rate of male and female Drcsolhila
,rrelanogaste/ \lg. Bull, ent. Res. N, 32U.

DDT in odourless distillate $,as topically applied to individual males and
females ol the Rothadsted wild t}?e of Droso?hila fielanogdslc, Mg. T}re
lines lor the regrcssion oI Bortality in probits on log dosage ol DDT Ior males
atrd females, 6 days old, were parallel, and tnales werc 1.86 times as suscqrtible
as Iemales. Susceptibility 1ras high itr youag flies, but rapidly decreased with
age, to a E'iDiErud at about 5 days, thereafter itrcreasing rapidly itr males and
not signitrcaDtly io Iemales. The tre€d for sexiD8 aEd standardizin8 age ill
6ies used lor toxicological iDvestigatiotr wes thus demoDstxated.

Respiration rate in utrtIeated flies *'as measured by a modifred Barcroft
method. In males it incleased with age up to 5 days, and then decreased ; itr
IeB4les it incaeased lfith age up to I days. Variations with age in rcspiration
Iate and susceptibility to DDT weie negatively correlated.

118. LoRD, I{. A. & PorrER, C. (lg'4). Organo-phosphorus in-
secticides. Insecticidal and anti-esterase activity of organo-
phosphorus compounds. Chem. & Inn. p. 1214.

All av-ailable data i[dicate that esterases difier t oE one sp€cies of iasect
to aoother, and therefore it seems arbitrery to assume the ubiquitous occur-
reace oI acetyl cholhe aad earJlmes which hydrclys€ it. There is lto doubt
that id matry species oI insects acetyl cholitre hydrolvsing enzyEres occur and
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that they are iDhibited by or8atro-phosphorus iosecticides, but there are other
esteras€s v/hich do trot hydrclys€ acetyl cboline aDd are more readily inhibited
by orgaDo-phospborus iDsecticides in uirro. These otler enzlrmes rnay som€-
times play an important pa.rt in the ios€cticidal action of orgaao phosphorus
compourds.

ll9. LoRD, K. A. & PorrER, C. (1954). Difierences in esterases lrom
insect species: toxicity of organo-phosphorus coEpounds and
/, r,i//o aDti-esterase activit]. J. Sci. Fd Agric- 5,490.

Tvro t ?es oI esterase, the otre capable of bydrotysing phenyl acetate and
not acetyl-choline, the other able to hydrolyse acetylcboliDe, have beeu
examined in adults of four species oI iosect-?rnebrio ,nohtor L., Tnboliunt
casran.um Hbst., Dysdelclt"s Jas.ialus Sigr.. ax.d, Blaleua g.tr anica L.

The i, ,irro iDhibition of both t ?es of enz,'me from each species has beer
examined with five orgatro-phosphorus compounds: tetra-ethyl p)'ro-
phosphate, paraoxon, parathion, OO-dtethyl S-p-DiEophenyl phosphorothio-
late atrd OS-diethyl O-p-Ditrophenyl phospborothiolate. Botb tlTes of ester-
ase were iDhibited by hith dilutions oI inhibitors. Susceptibility of both types
of eDzyme appeared to vary from sp€€ies to slrcies, and may provide a basis
{or specifc difieretrces in resistance to ilsecticides.

There is no consistent correlation betweetr the toxicity of the compouDds
examined aDd the i,, 1,itro intribition of either kind of esterase. Parathion did
not inhlbit any of the esterases. The otber Jour substaDces \.ere, in geDeral,
less potent inhibitors of the esterases that hydrolysed acetylcholiDe thaD those
that did not. Therefore bolh types of esterase are worthy oI further investiga-
tioD, siDce there are insumcieDt data to d..cide whicb t].pe of esterase is itrvolved
in the iosecticidal action oI orgaDo-phosphoms compounds.

120. McINTosH, A. H. (f964). Temperature coefacients oI insect kill
by volatile solid ins€cticides. Bull. ent. Res- tN, 137.

Thlee volatile solid insecticides (DFDT, 7-BHC atrd ald]ritr) rrere tested
against two species (Or!2oephil,1ts sltrinam?,sis and Trtbolium castaneurnl et two
temlrratures (3O' aEd I l'C.) in simple laboratory {umigation tests. DFDT
killed botb species faster at ll'tbaD ilo"C.: 7-BHC killed O. slrirrzmrrsis
fuster at I lo thatr 30' C., b:ut T. .aslana.nt faster at 30" thaD ll' C.; alddn
killed both species ,aster at 30o than I l' C.

l2l. PorrER, C., HEALY, M. J. & FEUELL, A. J. (1954). A comparisoD
,)f the chemical and biological assays of several strtitrs of
p)'rethrum flo$'ers. Color?, Pl. Atim. Prod.4,59-

The collaborative exlrridetrt as a whole seems unsatislactory because of
the lack of clearrut results, and because of some rcsults which are conflicting.

Both the biological and chemical rcsults sbow tbat the sample of C4? strain
has marked disadvafltages when compared witb the samples of Mweiga atrd Cl
straitrs

The C47 sample appeaE more speciic in actiotr thatr the other two sbains.
l\rhile no maior differences in toxicity apFar with housenies, it apf,ears to be
markedly inferior agaiDst some other species.

The rate of deterioratiotr of flowers on storage is much greater with the
C47 sample than witi the other two, although a considerable amouEt o{
deterioratioD occured witfr the Cl straitr. There is so6e biological evidence to
show that the deterioration is treater and certainly not less tha! the chemical
figlres iDdicate, atrd it seems that this strain may not easily be susceptibte to
the curreDt metbods of analysis.

It must be recognized ttrat all tlese rernarks apply only to the samples
tested. The flowers lrom the so-called strains Cl and C47 arc, iD Iact, taken
ftoE plants grown irom the seed produced {Iom crosses between tvso clones.
Thes€ plants have a very large individual \,.ariation, atrd there is theielore a
geat liability to samplitrg error. Some f8ures are available Ior C47 which
indicate that variatioDs i! the ratio oI the p).rethrins do, in Jact, occur with
difierent samples.

However, the figures are enough to show that the C47 cross is rlot satis-
{actorJ'as it staods, and that any slraiD that is subsequently developed should
b€ carefully examined, both biologicauy and chemically, before tohg itrto
production.
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I22. WAI/, M. J. (1954). The efiect o, body weight on the resistance to
iEsecticides oI the last-instar latu'a, of Diola/drio ole/acea L., the
tomato moth. Anfl- a2pl. Biol. $1,77-

At a constant temp€rature of 24'C. the 6nal larval instar ol Diala.lario
olcrdcealasts altottt l0 days, du ng which its resistatrce to DDT and 7-BHC as
coDtact itrsecticides protressively increases up to the 6th or 6th day. lt thea
suddenly dec.eases, this coincidiDs witi cessation oI IeediDB and the b€SinDiEg
of prepupal formatiotr.

Beiweeo the 2nd and the 6th days the gross body weiSbt o{ the last-iDstar
larva iDcreases from about 0.27 to 0.65 g. UDdcr the conditioDs of the experi-
ments, the LDS of parathion, as a stomach poisoD, \iras linearly related to
body weight; on the same basis TEPP was sli8htly less, atrd lead alsenate,
sligbtly Eore, toxic to the larger than to the smaller larvae. However, DDT
as a stomach or contact insecticide, and 7-BIIC as a stoDach Ircison *ere
trotably less toxic to the larger larvae. For example, the hcrease in LD50 lor
atr iacrease in larr.al body weight of x 2 was about x I I Ior DDT as a stomach
poisotr alrd about x 12 as a coDtact insecticide.

The order o{ efiectiveDess of the abo!e insecticides as stomach poisons ror
the last-instar larva o I D. ol.ta( ca $,as parathioD > DDT > 7-BHC > TEPP :
lead a$enate. Zinc fluoaG€nate and rotenone were relatively non-toxic.
Larvae of D. okra.eo wete rcpelled by Iood leal treated with atr extract of
Datural pFeth ns.

123. WA!., M. l. (1953). Studies on Theruptus sp. (Coreidae); the
cause of the gummirg disease of coconuts in East Africa. Bal,.
cn - Rcs. 44, 651.

Theldptus sp. is widespread in the coastal region oI B tish East Africa,
vhere it severely damages developinS coconut fruits.

The Iemale may lay over 100 eg8s. There are 6ve D,'IIphal iDstars aEd, itr
the 6eld, it is prcbable that about nrDe geDerations are produced eech year.

Damage to cocoDuts is similar to that cansed by AnblypcUa coro?haga.
China in the Solomon IslaDds. FerDale cocoDut lowers aDd youDg truts rray
be destroyed by a single {eediDt putrcture. Damaged l0-16-we€k-old nuts
II,ay reach Daturity, but are utrdercized aod oItetr distorted by lesioDs lrom
r*'hich gummy material exDdes.

Over 70 per cent of 5-10-week-old truts may ,all " naturally "; thus ?rrc-
,opl s daBages Eiury nuts which would fall in any case. However, a{ter
natural nut-fall has ceesed, the pest becomes concentrated on the lew remain-
itrg nuts, which are susceptible to damage for about 4 weeks more. One
Theraptt s r[ey rnekeover 20O leediDt puncturesin itsliretime. CotrsequeDtly,
a population deDsity of less tlan two I)€r palm may cause severe damage.

Palms beari[g many {emale flowers per spadix sufier nore severely lrom
attack than those bearinS few, although normaly they give hiSher nut i,ields.

124, WAl,, M. J. (1953). The relationship between certain ant species
with paiticular reference to biological coDtrol of the Coreid,
Theraptts sp- Bull. ent. Res.44,669.

Ilr the coastal region of British F-est Africa three ant speci€f, Anoplolelis
cltstodiens, A. lolgi?es a'rd Pheidole ?unclurard, may destroy the a\t Oecophtlla.
longinoda, w\iclr is a valuable predator on the coconut ftesl Thelaffi/s sp.
(Coreidae). The three frst-aamed sp€cies do trot prey on Th.rafius, which
lnay severely daBage palrns occupied by them-

Nesting habits of the three arts species and their behaviour towaids
O. longtnoda and certaitr other iDsects are described.

O. longinodd has beeD exterminated itr the limited areas occupied by the
tf,o Anc?lokPis species. P. Punctulale is widesprcad, and is usually common
in areas occupied by O. longinodd, and is also preseEt, though relatively less
common, itr A . longiPes arcas.

The distribution ol the Anoplolepis species, particularly A. cnsbAicns, is
correlated witl sandy soils b€aring e sparse Sround vegetatiotr. Where therc
are hea!'jr soils or a thick grouDd veSetatioD of Srasses aod cleepels the
Ana?lol.Pis q)ecies are abseot and O. lontinoda is usually preseDt. It is
sugsEsted lhat the AnoPlol?Pis sFies are limited by the relatively low tem-
peraturc oI soils shaded Irom sutrlight by thick vegetation.

P. ptnctulata is lot limited by thick goutrd vegetatior, but, under these
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coDditions, O. lofigi oda is also abundant; probably adequate Ioodis available
in grouDd vegetatioD tor P. lun.lulala, which thus does Dot comp€te for ir
wi{b O- lonEiioda h i-l1e crow; of cocoDut palms aDd other trees.

Cultural and chemical methods ol controtling the harm{ul ant species are
meDtioned.

125. $1r.,M.J. (1954). Studies oI the life history and ecolog.y of the
ant Oecoihylla longinod,a L,atderlle. Bull. ent- Res- 6, 93-

Ia Blitish East LfIlca Oecobhtllo ,ontanoda ll.atr.) var. ,rrroz Satrtschi is
locally common in the coastal regio[. Inland it is abs€ot hom higher altitudes
aod Irom arcas where tbere is a prooouDced dry season,

10 Z^nzihaj lsland O. lo ginoda colotrizes at least eighty-liDe sp€cies oI
kees aDd shrubs I the largest populatioDs occur on l})e clove llarnbosa carJo-
PhyllAr\, Citrus spp., Bridclia nticlantha and Canthiurfi zanzibdricurt.

The tresting habits atrd colony composition o, O. lonBinodd are such tbat
oDe coloDy may spread over a Dumber of adiacent trees; it coDtaiDs oDIy otre
Aravid queeD .

Wioged v gin sexual lorms are leleased at the beginning ol the wet seasons,
atrd nerp coloDies are initiated by a siDgle queen, who uses Ler food res€nes to
brint the 6rst batch oI brood to maturity.

ln Zenzibar O. loryinoda teDds a wide raDge oI Homoptera that produce
hoDey.de\,v, blrt appareDtly " prefers '' certain C-occids, Dotably Saissrria spp.

The degree o, arteDtion aflorded by an ast species determines the spec-ies
of Homoptera which it is able to attetrd.

The itrsect species pre).ed upoo by O. longiloda iDclude the boneybee,
A?is m.lliJ a, atrd tbe driver aDt, Doryles nigTicars, of which large trumbers
may be deskoyed.

O. httginoda is of undoubted value lor cotrtrollitr( certain cocoDut lrests.
aot^bly Tkraplus sp. (Coreidae), and its eftcietrcy-iD cocoaut platr?itioos
could prcbably be Euch enhaoced.

126. WAy, M. J. (1964). Studies oD the associatioo of the ant
Oecoptylla longinoda (Lal-r.) (Formicide) *.ith the scale insect
Saissetia zanzibarensis Williams (Coccida). Bt ll. cr,t- Res. #,
lr3.

A close associatiotr exists between the atrt Oeco?htlh lorrginoda (I-atr.l and
the scale irsect Saissetia 2an2ibar.nsis 

.williafrs.
Several factors cause the scale to be rare in the absetrce oI the a[t. Cotr-

tamiDatiotr by hoaey-dew atrd sooty Doulds prevents hcrease oI the S.
zenzibareisis popnlatiotr above a relatively low level, \,hile, in additioE, itrsect
parasites atrd probably predators virtually exterminate the scale. A fulFal
parasite may destroy hotrey-dew-cotrtarninated S. :anribaftnsis under buniid
cotrditions.

Tbe atteDdant O. Jorgiroda prevents contaEitratioD of the scale by honey-
dew. It gi!'es absolute protectioE from Cocci-nelid predators atrd, althouEh
parasitism by Co.co?hagus spp. aDd predation by Etikmma spp. is Dot pr;-
vented, the mortality ol S. zarzibar.nsis ehich they cause is thought to hE oI
little sigDiicatrce.

O. tonp;noila workfrrs ben.eit S. raniba/tnsis in other wavs. Thev remove
debris frcm the scale clusters; they transport the Dy-mphs;d estabiish them
at suitable Jeeditrg sites. The effect of ftrese t etreits is Bost r[arked vhen the
alt populatiotr is high relative to that oI the scale.

The silken shelters built by O, loiginoda over S. zarzrD4Trzsis clusters
proted the aDt duri[g adverse \f,eathea, and may oDly iDcidetrtally beneft the

S. .onzibarznsis end other hoDeli-dew-producing Homoptera ale lhe Eaior
,ood source lot O. kmginodd. Other sources are sufficient to maintaitr oDly
relatively loqr populatioDs of the atrt.

The level of lhe S. zanzibar.nsis populatioD depeEds on the level of the
attetrdatrt O. lorginoda popnl^tion Scales providilg honey-dew in ex@ss o,
the requirements oI an atrt colony are kil€d.

'f}].e O. longinoda wotker shows two distinct pattems oI behaviour towards
S. zareibarcnsis. When it is Dot being attracted by the desire Ior hotrey-dew
its behaviour resembles that adopted towards ils€cts otr whicb it DorDally
pre,.s.
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127- \\',r.r, trL J., SMrrH, P. M. & PorrER, C. (1954). Studies on the
beatr aphid lAihis labae Scop.) aud its control on field beans.
Ann. appl- Biol. ttl, ll7.

Field trials otr chemical conlrol ol A phis faba? Scop. attacking spritrg*o*a
field beatrs were carricd out du nt the years 195(F52.- The ins€ctieide-sprays
were applied oDce oEly, s,oo[ alter primary aphid Eigration into ttre b€atr- cxop
had ceased. Dest_uctioo of the few aDbids Dreseoi at this earlv date stoDi
build-up oI the big populatioDs that oIt6D devalop later.

AD 0.9 p€r cent (w/v) paBthioD spray was used in all tbree 6eld trials.
This Save excellent cootrol ot A. fabae, as did the systemic insecticides
" lsopestox ' aud " Systox " at 0.05 per ceDt (wi v) active iDgedielt, atrd DicG.
tioe at 0.1 per cetrt (f,,/v). Sprays coDtainiDg a[ethrin (0O5 p€r cent (w/v)
pure material), pyretlrins (0.05 per ceDt and O.02 per caDt (wiv) total pvie-
tb-rins plus pil)eronyl butoxide) atrd aD O.l (w/v) DDT emulsidn ga:ve ood-eiate
cotrtrol. /. Jf4bar was Dot coatrolled in plots heated with ai' O.l per ceot
(w/v) DDT crysta[ine suspension, and the aphid population reached; hjgher
peak thaD io the uotreated plots; the suspedsioD is not only relatively ineEec-
tive agaiost the aphid, bus is more toxic thafl the DDT emulsioD to its Coc-
cioellid predatoB.

OD the beaD plant the 0.05 Der cent (w/\.) " Svstox " sDrav showed soEe
residual toxicity io A. faba. lor'at leest 5 days atder appljcitioin, but stopped
causitrg too per cetrt kill within 24 hours. 0.02 per ce;1 (w/v) parathiori aDd
0.1 (w/v) DDT emulsiotr had slisbt, aDd 0.02 Dei cent {w/v) D-r'EtbriDs atrd
0.1 per ceot (v/v) nicoti.De, !o res:idual toxicity.-

In the year l95O aphid attack on the treid plots was slight ard damage
insi8Di6catrt. Itr l95l tlrere [?s a moderate attack, and tf,e yield oI bearl
seed was signifcenily iEcreased by all iDsecticidal treatmeDts :' wbere aDhid
crDtrol was most e6cieDt (parathiotr and ' lsopestox " treatmeats) the iield
(16.7-17.1 c\It./acre) was about > 2.7 tbat of the utrtreated cdntrol'{B.g
crrt./acre). In 1952 there was severe aphid attack. and tbe meau seed \rield
of t[e untreated cotrtrol plots was 1.4 ciit./acre. Piors heated witb t]€ frDT
suspetrsion yielded 1.3 c'$t. seed/acre, but aU other iDsecticides, includina the
DDT emulsrcn, iDcreased the se€d yield to I0.3 14.8 ort./acre.
- All preparatioDs used in 1952, ;xcept nicotine, were aestructive to adutt
Coccinellid predato$ ot A. faba i Adalia bibunctata vtas Eore susceDtible thao
Coc.irt. a s?Ple Pukrraa. However, in I05! predators on the ex'perimetrtal
aFea \rere too utrcommon to be ecoDomicallv important.

Entomology Department
128. BANKS, C. l. (1954). A mcthod for estimatins ooDulatioDs aod

coutraing l.uge numbers of Aphis fabae Scop, "fiti. errt. Rcs. g
(4), 7 5r.

128a. BANKS, C. J. (1964). Random and non-rafldorn distributions of
Coccinellidae. J. Sor. Btit- Erl. 4 (9), 9 .

129. BARNES, H. F. (1953), Investigarions into the call midses uf
Ch5'santbemum flo,U..e$. Entoiologist, 8, 292-

OI the seveD gall midges tbat live i! the flowers oI wild Ox{ve Daisv(Chtlsa th.rnur .le cantherrttml, four are primary aad may do daria.Se, onl
rrves.as aD.rnquulDe, oDe rs predaceous oD the larvae of otber gall midges aDd
otre is predaceous on aphidi that occur in rhe no*ers. Oiti te-o1;o"."
sp€cies ba^s already become a pest otr culti!.ated chivsatrtlemums lEsthir ReaA
vat;ety ol C. nar;mur, and catr breed also oD C. ia talum and C. hulcsccai.
Arotber primary sp€cies can de!.elop oD Esther Read. but has aoi r.et },een
recorded oo comEercial clops. A FovisioDal host-plant ratrge list oI'aU thesc
Serl mldges ls glveD.

130. BARNES, H.^F.^(1954). The stud).of gall midges at Rothamsted.
Matcellia, SO, Suppl., p. lJ.

An account of bow far the aims and objects oI the Fall-midse sectiotr of the
Entomology DepartmeDt have beeD acco-dplisbea. ii truaiic;D 

"o i"t;-lational collectiotr atrd library while carryGg out IoDE- aDd slori-te.m Uio-
loSical researches, particulatly on fluctuatioDs ia numberiatrd host_DlantranEe
as well as providiDg lacilities Ior traioing otber workers.
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l3l. BA_Rri-Es, 11. E. (19 ). call midge larvae as eudoparasit€s,
including the description of a oew s-pecies parasitizins ;phids in
TriDidad, B.W.l. Btll. cnt. Res.45. 789.

A review of tie a!.ailable infotuation irdicatiDg the present locatioDs ol
the lypg aDd othe! oaterial. ketuderldophis macdani get et sp. r. is
descriH as atr iDtemal parasitc of aphirls, especially ioro?tcra-a /arrtii
Boyer.

132. BARNES, H. F. (fg${). Call midges living ia \!'hite Clor er flor.ers,
Entomologist, 87, 25a.

Preliminary iEfomation on rhe biology and distiibutioD iD EDsl,a.nd aDd
Wales ol Bruchyncwa sp., Dasy*uta sp., Listodillosis sD. aad Clinodlblosis sD.
in White Clover nowera, as well as of Dasrr.urA ar.. f-"stodiblosis s6.. Cri6-
tti|losit sp- alld Hadrol,ftnia sp. iD Red Cbver fl6wers. Tf,e Whiie'Clover
D_&ryncuro will i0tefiate $ith a Red Clor,er Daslrexra and ryiu breed in Red
Clover fosers.

133. BARNES, H. F. (1954). A new species ol Trottcia l(j,efrer
(Cecidomyidae) reired'from unopened flo\ser-buds of Privet
lLigusbuin udgat L.). E,tt. R?..iA 02]},2At.

The des.riptioD of TroHerid ligt$tra sp. a. Irom Norfolk, with a discu$sion
o( the possible laryal ,eeding habits of tie kDowD froceTia species.

I34. BARriEs, H. F. (1954). The Sorghum. Midge probtem. Frp.
6th Connt. ?nt. Cbnf.;. l}l.

An erlDsitio! oI the importance oI gell midges, eq)ecially the Sorghum
llidge, ir the production of Soryhum throughout-ihe w6rld.

135. BARNES, H. F. (1954). ]lemorandum on rhe gall midges li\.ing
on the Sorghums, The Panicum trIillets atrd Rice. heb. 6th
Comm. znt,XotJ., Appendix B, I66.

The avaiLble itrformatiotr, published aad previously uapublished.

136. BARNES, H. F. & NAY-{R, I,i. K. (f954). The Black fledick or
" Treloil " Gall Midge. Plant Pdth. 8 (21, 5t-

Dasyncr.ra lupulinac lliefrer has three generatiotrs a ye t on M.il;catotqdina, ll has lot beetr po$ible to make it brEed oa Llucene (Mtdicago
soth,al.

137. BARNES, H. F. & (NrJvELDr, W,) (f96a). A new gall midge,
Coccomyza keJmt*si sp. n., prda.eous on the eggs of Pttluitaia
polygonard in Indonesia. Erll. Ber.16, gl-

138, DoBsoN, R. II. (f954), A trew species ol Carpophihts Slephens
(Col., Nitidulidae) found on stored produce. E . mot llag. gg,
299.

CepoPhile, lolli, e aev species fouEd on storcd pmduce, is described.
The a€dea8us of the dale is 68ured, arrd a table etrabliDg the ,lew species to be
distia$ished frce the clos€ly related C. dirn;dial&s (F.) atrd C. ,nuJilalt s E.r.
ra 8rven.

130. DoBsoN, R, y. ( 196,{). The species ol Caryophilus Stephens (Col.,
Nitidulidae) associated uith stored products. Btrr. eht. R?s.lr8,
389-

A Ley to 6ost oI the sPf,fies ol Carloliifus associated yith stored pfioduce
is 8ivea, s€verd q)ecies are iedesc.ibed, and oew taxooomic characiers are
ht'odtrced aod illustrated. Recert iDportatioDs oI tle species iato Britaitr
aie SuEDerized.

It10. DoBsoN, R. 11. (l9g). A note on the anatom]' aDd morphology
of tbe external genitalia of Cario/hilus obsoletus Er- (Col.,
Nitidulidae), Ploc. R. cnl. Soc. Lotrd. (A), g, 15.

Thc extef,aal teaital orgetrs oI both s€xes oI tie species a& des(ribed and
6gured, aod the lometrclature oI the various pa*s is discoss€d.
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T.a ?lialais C. druasr. Atr accountis also givea oI the coloaizatioD oI thisde
plaDts ia the spring aDd the populatioD duriDg oviDosition as shown bv a
markiDg aDd recapture experimitra, ofa Mydarid-egg iarasite, of the immadurc
stages aDd their structure aDd oI the presence ol su-ria;ce rrax itr the adults. A
key to the larirae aod the Eaps oI world disbibrtioa o, both sp€cies are
in;luded-

153. (LEsroN, D., PENDERGRAST, J. G.) & Sourxwooo. T. R. E. fl054)-
ClassGcation of the terrestrial Heteroptera lGeocorisae). JVafuri,
Lond. 174, 9l-

The divisioE of the C,eocorisae into two Eain grouDs. the pentomomorDha
a[d the Cidicomorpha, is prcposed as a result o-f stidies of mate genitaiia,
\ri.D8 veDatiotr, sp€rmatheca. eggs, salivary tlatrds aDd other stioctures.

154. (LESroN, D.) & SourHwooD, T. R. E. (1954). The structure oI
the egg and egg-burster of S?rilxs bicoil (L.) (Hem., Cyduidae).
Eit, ,noL MaE. 90, 2gl-

155. SroKEs, B. M. (t955). Host plaDts of lvheat Bulb l.ly, Plant
Paln. (In the fress.)

ExperimeDts carried out \rith grass€s atrd cereals showed that wheat bulb
fly lL.flohyLrnyia coarrralz Fall.) iould devetoD trom Dewlv-hatched l,arvae to
,rraturity on at least thirteen difiereDt plant siecies, oI which eight were Dot
previously suspected. Evidence was o5taioed-that a Eumber of 6tber grasses
tlray also be host plants-

156. TAyLoR, L. R. (1955) (*.ith an appetrdix bv !\'. S- Colemant.
The standardizalion of air-flow ia insect suction iraps, A rt.
dzpl. Biol. (In the press.)

Tbe aEouat of air sampled and its possible !-ariation in feld cotditioas has
beeo oeasured for all the six tlTes oI trap av-eilable in the departDent;
estidatesol insect deDsity obtaiDed in difierEnl timesand Dlaces bv tie saoe or
by diferent tyaes oI suition traps caD, therefore, Dow'be com'Dared. This
inlormatioD is presented itr tabul; form with a brie, aDalvsis oI jan and trao
coDshuctiotr io relatioD to variability of aL-flow.

157. TAyLoR, L. R. & (KALMUS, H.) (1954). Dawn and dusk flight of
D/oso?hila subobsculo Crllin. Natui, Lotd. L74,22t.

- afhe strictly bi-diumal activity of D. s?rAoDsri.7a, hitherto knowtr oDly as a
teediDg reactioD to bait, was showtr by suctioD trapping to exist DorEally as afitht p€riodicity itr a ratural popula[ioa. tt was'iugfested that the p*iodi-
crty reflected an optical adaptetiotr to dim light.

158. WEsrvAcoTT, II. H. & WrLLlAms, C. B. (1954). A miRlation oI
I-epidoptera and Diptera in Nepal. Etttomologist, yr, ,32.

An account of a migratio! of ,our species oI butterflies aad two sDeci€s of
Diptera iD Nepal in March 1953, witL commetrts otr other similei IndiaD

159. \YrLLrAlrs, C. B. (1954). Some bioclimatic observations ir! the
Egvptian Desert. Proceedilgs of Institde of Biology Sym,osiurrt
on " Biology of Hol and CoA Desetk", pp, l&-27 -

A summarJ. of miqocliEratic observatioDs aade in the desert Eeai Cairo
itr f923-24, chiefly demoDstratirg the ratrge ol temperatures atrd huEidities
atailable 'uritb ir a short distaDce to atr aDiE l capable o[ EoveEetrt.

160. WILLTAMS, C. B. (1954). Noteson a small collectiotr of Sphingidae
from Nigeria. \'ig.r. Fld,l0 (4), 176. 

.
A collectioD of sixty-ive iodividuals beloDgiDg to nineteetr difereDt sp€cies

\ras made iD a I ight trap duriDg Aprjl I963. The species aDd reLative lrequetrcy
are discussed from the point of vie*, of migration and of population bal.Dce.
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l6l. WILLIAMS, C. B. (1954). Notes on soDe migrations of butterflies
in West A-frica. Entornalogist,91, 203.

A brief accouDt of obsenatjotrs otr ojgratioDs, chie0v ol Libythcd labddrd
Westw., seen during a visit itr April 1963 oi reported by l;'cel Datiralists.

162. WrLLraMS, C. B. (1954). Phetrology-the Study of the Seasons.
Presidential Addiess io Section X of the Brilish Associauou.
Adttanc- Sci.11 (43), 267.

A discussio! oI the co-operatiotr of amateur aod pro{Bsiotral traturalists
chiefly as illustrated by *or[ on the phenology oI plarts, birds aDd ins€cts.

163. llly'LlrAus, C. 8., FRENCH, R. A. & HosNr, M. M. (1S55). A
second experiDetrt itr testiog the eftcietrcy of insect traps. Bull.
ent. R.s. (I\ the press.)

..- AD accoutrt of a comparisoD of two tlT,es of light-traps and two t ?es oI
rlluEruratroa, in an experiEeDt which eiabled us to sepatate the efiects OI
positioD, night, trap and light, aDd also the previous trighi's trappilrg, iD differ-
€Dt SrouPs ol rtrsects,

Bee Department
GBrenel Pepms

164. BArLEy, L. (f 964). Nosema disease. Bee ll'otld, $, 69.

185. B^rr,Ev, L. (1954). Bee poisoning. Bee World, g, 221.

166. BurLER, C. G. (l95rl). The irEportatrce of " queen substance "
in the life oI a hbneybee colony,' Bcc Wolld, gi, l1g.

167. BurLER, C. G. (f954). Some observations relating to queen
introduction. Rip- ceit. Ass. Brit- B.ch.cp. Ass.

108. Rrseexos, C. R. (1953). New evidence concerDing the " lan-
guage " oI hoDeybees- Aduonc. Sci., Lond. L0, 24,

160. RTBBANDS, C. R. (1955). The sceDt language of honeybees.
Discov.ry, 18, 22.

RESEARCH PApERs
170. BArLEr,, L. (1954). The cootrol of Nos€ma disease. Bcc Wo d,

85, l u.
- The results of fEal exp€rimeEts oD the efiect of transferring cololies on to

cleatr colDb atre givetr. The dis€ase wa3 eliminated when bees iere tratrsleEed
on to clean coab and were allowed to r€cover their btood aod stores lroE the
old comb belore the latt6 was rcmoved. Methods and Esults oI sterilizing
old comb with acetic acid aDd formali! are giten.

l7I. BArLEy, L. (1954). The filtlation of particles by the proventriculi
ol various aculeate HyDeDoptera. Proc. Roy- ent. So.. N. ll9.

- The correlation betweeD the atratomy oI the proventriculi o{ a.arioos
h),nenoptera and their efficiency in flteriig particlei from tiquid suspetrsion
in the clop is describ€d. The 

-physiologic;l-signiicance oI t'his Iun;tion is
discussed.

l?2. BAILEY, L. (1954). The respiratory currents in the tracheal
system of the adult honeybee. J- exp. Biol.8L, 589.

The iaactive bee irlbeles and exhales via the first thoracic spiracle. Io
air.coataiDins a high conceDtration of CO, the propodeal spira;le becooes
actrve aDd rts opeDrDg movemetrts arc slmchroEous with abdominal pumpitrg.
Under tbese co;ditio;s there is a mark;d curretrt of air throuch thL rh6rai
€nterins via the n*aih.';;; ;;;.-"r" il i;;; ;i. ii,.l,:.i,lill.i'i"i,--J"r!'
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173. BurLER, C. G. (1964). The method and importaoce of the
recog[itiotr by a calony of HoDeybees (A- malryral ol the
presence of its queei. Trans. R. ctl. Soc. Lond. 106, ll.

Data are gil.eo in support oI the ttreory tiat b€€s trormally obtain some-
thiDg from theE queens $hich inhibits them Irom rearilg Iurther queens.
The results ol experiments atrd obseF.atiotrs indicate that a small trumb€r
oI the worker bees of a colony obtain this " queetr substa[ce " by licking a]l
parts ,)f the body surrace oI their queeD, aod subsequeotly share it with the
other membe$ ol thet colony. Ao adequate supply o{ " queetr substatrce "
inhibits worker ovary developEent as well as the production oI trew queens.
It is suggested that itr aDts, bees aDd termites the collectioa atrd distribution
of " queen substance " is the most importatrt siDSle Jactor itr the maintetrance
o{ coloDy cohesioD.

174. FREE, J. B. (1954). The behaviour of robber honeybees.
Behatiour 7, 233.

It is shown that the characteristic, hesitatrt, swaying fli8ht of rcbber b€es
is aD innate respoDse to the sitht oI a coDtestiotr of b€€s. €ither oI their owtr
or lrom aDother colony, Dear the eDtrance of the hive they wish to etrter.
When the entrance oI a hive is not crowded with bees, robbers will enter with-
out hesitatioE, even whea the hive coDtains a colooy oI bees. It is coDcluded
that gua.d bees quickly recog[ize lrould-b€ robber b€es by their characteristic
flight behaviour, aDd subsequently co!6rm their idetrtity by ollactory eiamina-
tioo.

175. RTBBANDS, C. R. (1954). Nitrous oxide anaesthesia does trot
encourage reorientation of hoDeybees, Bee Wotld.,86, 91.

Fully controlled exp€riments sholred that atraesthesia with either " ad-
monium nitrate {umes " or nitrcus oxide had no efiect otr rm entation. After
carbon dioxide anaesthesia or, bees rctumed to ttreir original hoEe. All the
{ora8€rs ftom a nucleus shich is take[ ftom atrd placed Dear to its pareDt
colony are likely to retum to the latter, whether they have beetr anaesthetized
or not; a variable proportion of the nucleus will coDsist oI non-foragers, who
are likely to remain in it-

176. RTBBAT-DS, C. R. (1954). Tbe defence of the honeybee com-
munit]. P/o.. Roy. Soc., B. L42, 154-

Pairs oI colonies oI difiereDtly coloured bees rllere placed wittr theil entrances
ooly 2 inches apart, and maoy bees tried to ioiE the w.ong colouy, as iI it qrere
thei! or,v!. Strangers were recogrized by their difierent scent, aDd theit lecep-
tion 1aried accordrng to {oragi;g coDditions. During " nectar nows " there
was ao hostility, and the bees of both coloLies mingled indiscrioinately. In
fairly good conditiotrs thele was Iro bostility, but partial separation was
maintained through the discrimination shown by iacooint foragers. In
dearth coDditiotrs, lr'hen bees try to rob othe! colonies, all str"aDgeB wele
received with hostility; most were throwD out, aod many were killed. In
dearth cooditioDs marked foragers from oDe of the tl,eo coloDies were fed with
sugar strup, but they *ere [evertheless repelled wheD they tried to enter the
hi\iecftbeunfedcolony;otrtheotherhaad,unfedstrargers'\'eremorereadily
admitted into the ,ed colony. Thus hostility to strangers increased shen lor-
age was scarce ; the conditiotr of the commuoitv whose hive \aas to be entered
w1s important, but the carriage of food bv ihe intnrder was trot. These
lesults lre disaussed in relatioi to delence;I the community agai[st both
robber bees and strange queeEs.

177. Srupso\, J. (1954). Effects of some anaesthetics on hoDeybe€s:
nitrous oxide, carbon dioxide, ammonium nitrate smoker fumes.
Bee World, #, 149.

Worker boD€ybees were appareDtly uDaflected by atmospheric o:yget
coDcentBtions batween 7 atrd 100 per ceDt, and only became motioDless when
the oxygen concentratioa was lesi than 2 per ceni. Tbe efiects of nitrous
oxide-oxygea mixtures difi€red little, iI at all, Irom those of nitlot€n--oxygen
Eixtures. Bees rrere not visibly afiected by carbon dioxide coDcentratioDs uP
to l(Fl5 per ceDt, but became Eotiotrless if tbe cotrceDtr-ation exceeded 40-{5
P€l cent.
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FuEes produced by addiog amtrrotri,lEt Ditrate to tie bnrdng loel in a
beekeeper's smoker were Iound to co -tain hydrogeD cyanide ot cyirnotetr.
Their eiectir.etress as an aDaesthetic may be due to this or to some ulidetrtified
compoDeDt, but Dot to nitrous oxide. Al[ these atraestbe6cs caused IoragitrS
b€eito sto; coUectitrq polleE aDd accelerated the tettogressioD oI the pbarrr-
geal glandiof young-b&s. The conclusion is reacbed that these anaesttretics
aio not etrcourage reorieatation to a nev, hive site.

Statistics Department

REsEARcfl PAPERS

178. CHURCH, B. M. (1955). Problems of sarnple allocatiotr aDd
estimation in an adcultural survel'. Jf. .R. srrrisr. Sor., B. (In
the press,)

A samplitrg method $,hich has been used in fertilizer surveys in Eogland
aDd Waleais d;scribed. The relative e6cietrcies and biases of several Eetbods
of estimatiDg average ,ertilizer dressings are determitred lrom the results of
eieht survevi carria out iD 1950. The unbiased method of estimation is
Io"und to bi66 per cetrt e6cient rclative to the uDv/eiSbted mean oI the feld
observatious; ihis tatter method is oDly slightly biased. An altemative
metbod oI estimatiotr, elimitratiBg any gross bias which Eigbt occur in the.
uawejghted meaD, has a relative efficieDcv of 90 per ceEt.

l?9. CHURctr, B. M. & (SaRICKLAND, A. H.). (f954). Sampling
cabbage aphid populations on Brussels sprotls. Planl Path. g,
76.

The limitations o{ visual methods oI assessiDg cabbage aphrd deDsity in the
6eld are discuss€d. The technique of threeleal samplinS " rs des(ribed.
Results obtained by labor.tory counting of such samples are pres€Dted aDd
the sampliag errors examined. The method is showa to be much more
e6cietrt thaD the couDting of apbid populations on whole plants. AtteDtion
is draET to the problem of how iDtensiyely to sample iDdividual Brussels
splout 6elds iI an estimate of aYerage aphid deDsity is required for a whole
sprout-grovrtrg area or regloD.

180. GRUNDY, P. M., HEALY, M. J. R. & REES, D. H. (19t4).
Decision between two alternatlves-how many experiEetrts ?

Bionclics, 10, 317 ,
'W'hetr a new procrss is suggested for use in agriculture or technology it i3

usually aecessary to carry oui axperimetrts to estimate the increase iD ouq)ut
that would result if the new plocess replaced that in curretrt use. If the cost
of experimetrtation and the scale of poteBtial application of the trbw process
are k rown, ole met'hod of arrivhg at an optimum amoutrt oI expetime[tatiotr
is to Eiaimize the total risk givetr by the sum o{ th€ cost oI the experiment
plus the erpected loss due to s'rong decisioas. The Eain difliculty is that the
last quatrtity dep€nds oD the true iDcrease ilr output due to itrtroducing the
oew treatmetrt, which can ody be estimated frod the results of the experi-
metrts. The paper discusses the case where atr ioitial experiment is carried out,
and it is.equired to decide shether to accept or reject the Deqt treatBetrt at
once or else to carrl, out further experimeDtation, In the lattei case the opti-
Inuln amoutrt oI further expe mentatioE has also to be decided. A solutiotr
is provided by mirimizing the risk alter eliminatiDg t}le uDkno*.n paraDeter
by averaging over its dducial distributioa based on the evidence from the
iDitial experiment. MeaDs {or applying tie resultiDg decisioD rule iD practice
are prcvided, aDd its performance under various circumst ,nces ig discussed.

l8l. GRUNDY, P. M. (1955). A method of sampling with probability
exactly proportional to size. ,/. R. statist. Soc., B. (In the press.)

A practical method o, drawing sampling units with probabilities exactly
proportioDal to size is described, jn whith both prelimiriry calculations and
the addition oI a lerye oudber oI sizes are avoidld.
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182. HEALY, M. J. R. (1955). Statistical techriques for iDspection
sampling. Tro?. Agricttlttr., Tin. @, lO.

An expository atticle describiDs methods oI 6xing sample sizes itr siDgle,
double and sequential saEplitrg schemes.

183. (BooTn, \r. H., CoarEs, N. E., Cox, C. P., TnonpsoN, S. Y.) &
HEALY, M. J. R. (1954). Stability of caroten from dried gass
meal atrd sytrtbetic vitamin D, in chick mash. J- Sti. Fd Aglic.
(ID the press.)

184. (EDWARDS, D. A. W., HAMMoND, \v. H.) & HEALY, M. J. R.
(1955). Design alrd accura.y of calipers for measuring sub-
cutaueous tissue thickness. Bzil. 

"J. 
Ndl, (In the press.)

This paper describes a series of experim€nts caEied out at the request of
the Medical Research Council Committee otr Gro*th atrd Form, aimed at
improvirg aDd staodardizi-og the desigE of calipers used for measuiing skin-
folds- These EeasureBetrts are becoDirlg widely us€d as atr assessmetrt of body
Iat in maEy branches of huoaD biology. The results of tle experiBetrts l€d to
the layiag down of a set of requireEetrts Ior skinfold calip€r desigD to etrsure
the best possible cotsistency between repeated measuaedents ol the same lold.
A new d€si$r oI caliper Iulilling these requirements v,es itrtroduced, aod gave
results markedly sup€rior to most t)?es of caliper itr curreot use. A secoDd
set oI e4)erimetrts is described, ia which the characteristics oI the Dev tl4)e oI
cal4)er sere assessed.

(PorrER, C.), IIBALv, M. J. R. & (FEUELL, A. J.). (1954). A
comparison of the chemical and biological assays of several stlaios
oJ pyretbrum flowers. Color.. Pl. Anirn- Plod- 4, 59.

For sumrtlar]r see oo. l2l.

185. LEECH, F. B., (EGDELL, J. W., HEsKrN, P. & TqoMAs, S. B.).
(f956). Methods of milk production: some results of a survey
io four areas of Engtand and Wales. J. agtic. Sci. (ln the
press.)

Methods, buildings aDd equipment used for milk productiotr itr CaerDarvotr-
shire, Hertlordshire, Pembrokeshire and Wiltshire have beeD ascertain€d by a
r.ndom sample survey carried out irr 1948-,19. The results sho$ed marked
difiereaces between couoties io practically every rcspect. These differeaces
are set out iD thirty-one tables of results. As there have beeo marLed chaDges
iD equipmeDt, Bethods aad materials available since the date oI the survey, its
main value is as aa historical record oI conditioDs at about the time these
chanSes began. A later report will deal with the retatioasbip betweea coD-
ditiotrs oD the larm aDd the keeping quality of the milk produced.

186. (SELLERS, H. C.) & LEEcti, F. B. (1955). Survey of losses
a-ssociated with pregnancy atrd parturitioo in Yorkshte sheep,
J. agric. Sci. (In the press.)

Data coDcemiDg a ratrdom sample ol about 4 pe! cetrt of the focks in
Yorkshire were couected itr the loim of zurswers to a questionnaire. The
information required was given by 98 per celrt ol the faimers iD the saEple.

The survey has shovtr the elteDt oI losses associated wittr pregDancy eltd
penuritiotr itr 1952-53 aDd tbe areas iD vhich they vere most severe; it has
also giveo soEe indicatioD of the {actors that might be afiecting losses o[ difer-
ent kinds. In addition to this information, the survey bas provided statistics
cotrcerdng feeditrg and husbandry aod the relative importance oI differeat
breed tl.I)es ia Yorkshire.

\\rESTMAcorr, M. H. & WrLLrAys, C. B. (1954), .4. migration oI
l-€pidoptera aDd Diptera io Nepal. Entornologisr, gr, 232.

For surDmary see tro. 168.
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REvrEws
187. HEALY, M. J. R. (1956). " Design and aoalysis of industrial

exp€f,iEetrts ", by Owen L. Dawies, Sai. Prodr. (In the press.)

188. HEALY, M. J. R. (1955). " Biometrika t-ables for st-atisticiaDs ",
edited by E. S. Pearson and H. O. Hartley. Sci, Progt. (lt the
Press.)

189. Heer-v, M. J. R. (1954). Third Ioternational Biometric CorIer-
ence. Nahtr., Lotul- r:n, rc27.
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190. BoYD, D. A. (f954). Suggested experimental desigDs for co-
olrerative research projects. Working Party on Mediterranean
Pasture and Fodder Developmenr. FAO l54l1l202!.

l0l. (ELLISoN, W.), BoyD, D. A. & CBURCH, B. M. (1954). Survey
oI hill atrd livestock rearing farms. (Mimeogaihed Report t-o
the Agricultural Res€arch Council.)

192. (BLooD, J. W.), CHURCH, B. M. & DAvrs, M. E. (f964). The
survey of lertilizer practice, Northamptonshte, t950-51, (Min-
istry of Agiiculture mimeographed report.)

193. Church, B. M., (Blenkinsop, A.- et al). (1964). The survey of
Iertilizer pra.tice, 1953. (.Uinistry of Agriculture mimeographed
rcport.)

Woburn Experimental Station
194. trIANN, H. H. (1955). Variation oI sulphur in soils under a

continuous grain crop. /. Soi, S.i. 0. (In the press.)
A study of the content oI sulphur in various foras in a soil wbich has

gro\rn spriag barley each year lor 50 years with various roaDures, makes it
clear that utrder normal rural cooditiotrs the sulphur received by this soil lrod
rain aDd other atmospheric sources is aDply sumcieDt to maintaitr its sulphur
coDteot. This applie's whether the soil is'uimaoureil or has an applicati6l oI
aromoniua salts, nitrate of soda, or these materials with sup€rphosDhates,
potah aad other mineral m"a.nures. DuriDg the 50 years when ihe_appficatior
oI these materials was made every year, thout any organic mairires, the
carboD cotrteEt oI the soil wa-s reduced aDd the amoutrt of total atrd orga[ic
sulphur -as reduced to almost the saEe extetrt, but the humus sulphui re-
maioed very Duch Eore steadv. ID a free-draiDing soil such as tllitt utrder
study there-is tro evidence oI a ieodeocy of the sulphir to be carried down atrd
reEain iB th€ subsoil withi[ the mDge o{ barley roots.

Tropical Solls
195. GREENE, H. (1954). Trace elements in tropical and subtlopical

u>ils. Wotld' Crops , g, 123.

196. GREENE, H. (1954). Tropical soils. J. Sci. Fd Agri.c.6,65.

197. GREENE. H. (1954). Fertilizers in colonial a$icult]Ure. AIf.
Sotrs, 8, l.

198. GREENE, H. (1954). Fertilizer prospects in Afrca. Proc. 5th
iat. Congr. So;l Sci. 1tn ttre prest.l '

199. (GRovEs, A. ,w.) & GREENE, H. (1954). coldscbmidt's ceo-
chemistry. Soils {e Fert.l7, t99.
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Soil Survey of Ellland and Wales
The soils oI tbe Wem district of Shropshire. (195,1) Iondon:
H.M. StatioDery Ofrce.
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