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PUBLICATIONS
Physica Department

l. ScEorrsI-D, R. K. 1949, Cakulations oJ sutac. orcas of cloys frorl
,naL.*rcfi.nl of netariu adsor?rion. TraDs. Brit. C€ramic Soc., ,lti
n7-213.

Ar outlbe is givetr oI the vay ir shich Gouy's theory of ionic equilibrium
in the difiuse compore4t of the electric double layer hat b€etr exteaded il
order to calculate the deicit oI repelled iotrs Ircr uoit are3- CoobiDing this
calculatioo with measurements oI aegative adsoq)tion, estimates are rnade
oI the surface area oI a sample of betrtodte investigat€d by Mattso[. It is
shown that the mootmorrillodte id this betrtonite bad sieparated alEo6t
completely in separate l0 A "leaflets." PletieiDary measurerEeDts lf,ith a
sample of kaolitr give an estimate oI surlace area in clos€ agreeaetrt with tho
values prcviously computed from particle size aod aitro8ea adsorptiotr.

2. PEx!d-{N, H. L. 1949. A Bencrsl sumEt of m.teorotogy ir agricdtutc
and an o.cotnt of lh. ?hysics of nrigarion con ror. Q. J. Roy. Met. Soc.,
15,293-302.

weathe! problems itr tarming fatl into threo groups. Sr4rjsrdra, probleEs
itrclude the {orecastitrg oI weather for stratetical atrd ta.tical use itr plaDri!8
{armbt operatiotrs, and the lorecasting oI crop yielils lrom veather data-
Biological problellrs adse in studies of growth and ol the sprcad ol disease,
and demand a wide. ktrowledge of tech ques suitabte Ior use i[ Dicro-
Beteolology. Prj,,sica, problems ar€ largely transport problems itr the buildiDg
up of platrt and admal errvirotrments.

A t}.I)ical problem IroE the last group is ttre disposal oI available sol,ar
etrergy, and it G showa that atr ener8y balatlce sheet caD be draw[ up to
Ieave evaporation as the only uakno*n under prescribed conditions thet
make the treatment directly applicabte to control of irrigatioo operations.
SEch aa applicahotr is descriM {or atr experi$etrt oa irritatioE of sutar beet
duritrg ttre strmEer oI 1948. Results were as satislactory as the weather of
tbe growing seasoD \rould permit, the application ol a total of 2.6 in. oI irriga-
tioo (based on weather data) givi.trg a slighdy b€tter yield of sutar thaD a
total oI 4.7 in. applied whetrever expert iDspoctioD of tho crop decided that
irrigetion was trecessary.

3. ScEot'rELD, R. X. t949. Thc Plrysks of ualc, r.kntiofi in soil and
uolcr er4ractiorL W plan, rools. (Pape! read at B. A. Eeetiog,
Ne$castle-on-TFxe, Sept. f 949.)

Surlace teosiotr and visco6ity account satGfactorily Ior ttre beheviou-r oI
\f,ater in coarse-greined soils. The svrelling atrd sbrfukitrg oI clay is a distinct
phenomenon atrd appears to be coEnected with the excbangeable catioDs
which balance the DeSative charges carried by the clay particles. Several
processes are thus involved i! the reteEtion of water in soil, but tlrcir net efiect
ca.n be expressed as a potetrtial or lree eaerSy. Plants caa d.aw water Irom
soil provided that ttris lree energy throughout tbe root zole does trot siak
below a li.eu-defDed liEit at $hich 'permaaent wiltirg' ocauls.

4. PEN!.AN, H. L. 1949. Th, hcal balan. of th. soil. (Paper rcad at
B. A. Meethg, Newcasfle-on-Tyne, Sept- 1949.)

Recert theoretical and experiheqtal work has made it pcible to draw
up ao energy balaDce sheet for turftovered soil. Radiative componetrts
include short-wave radiation Irom sun and sl_y, aDd atr exchaagp of loug-wave
radiation betweetr soil aad atmosphere. The Det radiatrt eEergy r€taitred is
shared altrolrg three heat sirrks:-(i) heating of soil; (ii) heating oI air; ard
(iii) e!.aporation of water ia the process of traDspiratiorl. Of th€se, the third
is the most important, for over ooe-balf of the ibcoming solar radiatioD is
used in providing lateDt heat for traospiration.

OTHER PAPERS
5. SCEoFIELD, R- K, 1950. Clay mincrak a l co$od ch2riis,ry. A

g.*ral in rcdu.lion. Clay luiaerals Bull. No. 4- (Io the pr€ss.)

6. PENMAN, I{. L. f9{9. Melro/ology it agirLhur.. Nature, 163,591.
7. PEr{xAN, H. L. 19.19. Weathd and farming ir Izdda. Nature, 163,

696-697.
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Chemistry Department
8. BRrrdNE& J. M. 1949. Useofrhe VaL Suhe-Neil ?ndnonretric a??arotus

for lh, d.rerr inat;on of oryani. and inoatanrc @rbon in soil end oI olgatic
cslbon in soil .rhacts. -{Blyst, 71, 492-498.

Rapid atrd accu.ate methods for the determinatioo oI olganic aBd ioorganic
carbon in soils are describ€d. It is show[ that the techniques have advaotages
over established procedures and are suitable for the rcuthe atralysis oI soils.

9. BREMNER, J. M. 1949. Sh.ilies on soil ortania ma&el. L Thc
ch.mical lalur. of soil dgonic ,titrog?n. J. Agric. Sci.,39, l8lll93.

Tbe acid hydrol)sis of six soils with aitrogeD cotrtents raDtiog fiom 0'l to
2.38 per cent. has b€eo studied by determi.EiDt the amounts o[ ammooia-,
humii- and a-amitro-N preseot in the soil hydrolysates alter various Periods of
hydrolysis. Uader the conditions of hydrolysis employed (3 mt. of 6 N-HCl/g.
Jil) flie Deriod reouted for Eaximum Iiberatiotr of eEino-acids lrom the
soG *-as iUo"t l2'tlt. 24.2- 3?.1 per cetrt. of the total nitrogeo ol tbe soils
examhed was liberated a-s a-amino-N in this period. Further hydrofysis
led to destructioo of amino-acids. Similar amouats of ..-amho-N were
tib€rated by hydrolysis of the soils with alkali (5 N-NaOH)

From 69 to 87 per cent. of the total oitrogeD of tle soils was brought ioto
solutioo by acid hydrolysis; the amoutrt dissolved by h]drolysing with
alkeli or \rith alkali utrder r€ducitrg couditions (alkali-statrdte) l*'as trot
sigEificatrtly difieretrt. It w-as cotrcluded that most of the i$oluble oitro8etr
fo"uod a{tei acirl hydrolysis is not derived froE proteitr Eaterial, aod it ;a-s
suggested that some oI this nitrogen is in the form of heterocyclic nitrogeD
compounds.

iests showed that volatile amines could have beetr Pr€setrt odly in traces
io the soil bydrolysates. Trltophane could oot be dettcted iq either acid
or alkalioe htdrolysates oI the soils. Acid hy&ol)'sates Save Positive tests
for amino suta$.

The resulls shov. that at least oae-thitd of the orgaorc nihogetr oI soil is iq
the lorm ol proteitr.
lO. BREM{BR, J. M. atrd (LEBS, H.) f949. Stt ilics on soil olgdrlic matter.

II. Ert/adion of olgank rrtdltsr Jrot, soil by na tlal leagenls.. J. Agric.
Sci..39, 2?4-279.

A survev of tbe extracti[E powers of various aeuEal reagents has beea
Eade to 6;d Eild but rs-so;;bly emcieot methods of extracting orgaoic
matter froo soi]. Sodium pgoph6sphate Proved to be the most satGtactory
oI the Deutral reegetrts tested, atrd tie optrmum coaihtiofts for extractiotr of
organic matter froh soil by this reagent have beetr deined.
ll. B[.E!.NER. I. M. 1949. Stud;es on soil oryanic ntarter. IIl. Th,

cztradion oj oreanic carbor. and nifio9n lro sotr. J. Agric. Sci.,39,
2A1-2a2.

The amounts of organic carbon atrd nitrogen extracted from difiereDt solls
trw variotrs inorsanic r-eapents have been detirmined. The results show that
tie organic ca.6o 

"nd 
Di'trogetr of soil are so itrtiDately a*eociated that, under

the iniiuence of aay otre of the reagents tested, the ortanic carbou is dissolved
oDty alotrg with, atrd itr proportion to, the orgedc Eitrogetr. The relative
prolortions of carbotr aEd [itrogetr extracted vary, howevet, *'ith both the
soil aad the extractatrt.

12. BRE!(IrER, J. M. f950. Sorne obs. ralions ln !h9. o:t!4tiorL,9[ s9i
oruaan nalte in thc br.s. * ol alhah- l. Soil Sci., l, 198-204.

The "results of a study of'factors a?ectiag the uPtake oI oxygeo by
soiUalkali suspensiotrs are aqscribed. It is show4 that although little or tro
up{ake of ory}en occuts when soils are treated with tre[tral reagelts, extracts
obtated Uy'ttre use of such r€agetrts contaio orgadc Eatter that absorbs
o*yg"" reiidly wheo keaH -with dkdi. Crntmry to the vork of
Cb'aminade; it'was foutrd that oxidation of soil organic matter itr cootact
witi alkali did aot lead to ao increase in the amount oI alLali_soluble aaterial.

13. Coot<8, G. w. f950. Plaeerncn ol fcrtilize, for rott c/o?s. J. Agric.
Sci. (Itr tle press.)

Fertitiz.r placed'in 6trtact with the seed damaged the gernoination of
sugar beet, mingolds, swedes and Peas in 1947: damate was atso caus€d by
lertifizer placed ilirectly below the seed- Itr 1947 and 194€ so,me,dam? ge, to
the germiaation oI suSar beet \{as caused by fertilizer in ba ls three iachee

L
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below the soil sorlace atrd one inch to the sid€ oI ttre re€d ; in botl veaxs bands
oI lertilizer ttrree inches to tle side of the seed sere sare. Wherc piacemelt of
aedium o! Jull tertilize! dressitrgs is adopted lor row crops, the tratrds should
b€ placed oot less tha! two irches Irom the s€ed to avold tle risk of i[jury
to SermDatron.

A1l methods of plachg gave colsistetrtly higher yields of pe3s than broad-
casthg fertilizer, ttre averate advatrtage oI placitrg b€iog ovar 2 cwt. of D€ag
per acre. In all the experimetrts ou peas in 19,18, eerly appticatiols brmdcast
and *'orked deeply into the seedbed rrere soEewhat auperior to late applica-
tiotrs made at sowitrg tiloe.

Yields oI sugar beet were reduced by Eethods of applyisg fertilizer which
reduced the plaot populatioa. Thele was litde di.ffereace bet*eetr the EeeD
yields lor all experimetrts givetr by broadca-st lertilizer aod Iertilizer placed
i! safe positioDs trear ttre se€d. Placed fertilizer promoted much more
vltorous growth of sugar beet tops thaE broadcast ,ertilizer durirg spritrg
atrd early suEmer but by harvest time this superiority had vadshed.
yatrgolds aad sugar beet behaved in mucb tle same way to placed (ertilizer.

In experimetrts oa swedes in 1947, average yields were iery low due to
drougbt duritrg the sumEer. Fertilizer placed either directly below or below
atrd to the sid9,o{ the s€ed gave cotrsistetrdy hither yields of swedes thaa
broadcast fertilizer.

Placemetrt oI Iertilizer is of cotrsiderable beneit to crops with a short
Srowing seeson and Limited root flulge aEd also to crops m-ade seDsjtive to
trutrieDt defcreDcy by ttre poverty oI the soil or the immobilisatioa of
trutrieDts by drooght.
l,l. CoorE, G: _W: 1-9_4:9. 

-,4p?aratus Jor fcrtil;zel ?lacement fctrt unrh.
Chem. ard Ind. 615-618.

The characteristics Eecessary Ior special machitres used iD Iertilizer
placement experimeats are discussed. Commercial placemetrt drills do not
deliver fertilizer Fith the accuracy needed itr experioe[tat sork- Special
apparatus cotrstructed Ior €xperimetrts oD potatoes and on other low c6ps is
described. - The lactors aflectitrg the apparcnt density of fertilizets and h;Ece
tbe rate of application by top-delivery ,ertilizer mechanisEs were foutrd to
be: l. CoEpressio[ by the upward lorce needed to deliver fertilizer. 2.
Vibration aod joftig. 3. The cotrditiotr oI the fertilizer. The resutts of
experiments on lertilizer placement tor potatoes .rvere described.

15. Coo(B, G. w. l g. Fertilircl platamrzr. Fertilizer Soc. prcc. No.6.l-15. Reprhted in Fertilizer atra Feediog Stuffs, 35, 359_365, A92_A98
aDd Amer. Fertilizer, ll0, g-ll, 22,24,26,28.80.

A getreral review of the ad\,.aDtages of pla.eme[t, tbe special rnachines
Eeeded for experiEetrts and t-be results of experiEeats on c;reals, Irctatoes
aad other row crops.
16, CooKE, G. W. 1949. Recent ilateto?t tents in Jertili.e, plac.rrent.

FarEiaS, 3,231.
A _review of_rece_ot_ e worL on potatoes, malgolds, swedes,

sugar beet and threshed peas.

17. CooxE. G. W. l9{9. F?aliliz.r fla{,cmcnt. World Crops. l. 82.
-q. general revie$'of pla.emetrt practices io BritaiD aDd itr other coutrtiies-

The results of recent experiments otr cereals atrd oa row crops are stated.
18. CooxE, G. W. 1949. Fenilizel p'locernent c.?climehts. Agdc. Erg.

Re.ord, 2,227-229.
The results of erperimeots on fertilizer pla.emetrt lor potatoes are discussed.

19. CRottrHER, E. lt. 1949. Firld crdcri .nts as the bdsis lo, btanniro
Icniliz.r fradie. U.N. CoDt. on t6e CoDservation a"a fjtiliati"n o'f
Resources. ErF,erience paper prepared for Section Meetiass: bnd
Resources 5(a) Tmprovi_Dg Soit Prod'rctivity.

. E,xtttrsiv-e series of feld experimeDts are tre&ed to establish the geoeral
pnDcrples ol manuring, to compare De\, rorms of ,ertili"ars or Eethods of
applling them, aDd to determioe the retums lor lerious rates oI aDDlication-
Tbe problems of determinitrg the optimat amount oI terUtizer t<i oro.ia"
and the best way to distribute it bicame particularly acute itr tbe'United
KiDgdom ftom lg40 onw-ards. Each farmer_rcceived afertilizer permit ba-sed
otr 6xed rates for specifed tillage crops aDd additioEal alovaices for soilsLnora to be specia y dedcieot her i; eitphosphate or potasb. The rates
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sere dptermined to ensure lhe hiSbest mar8inal retums for additional imPorts'

PrmciDles ol lertilizer allocatroo catr be established by usiog an exPressrotr
,or rhe I-a; ot Di-ornishiag Returns to britrg togelber results flom all-available
6eld trials and to calcut;Le the most profitable dressi[8s. Fertilizers are
used to best adva.ntase whea aI 6elds are malrured to a cotrstant:unoutrt
belo\p tie most pro66ble dressiags, due allowance being made lor local soil
atrd clrEatic cotr-ditions atrd the use of dung.

Althoueh tle aDpioximate lorm of the Fesponse curves retatiag yields t'r
amouDts o'i tertilizii are krown su6cietrtly well lor interPolatiol wil'hia the
Brse o{ dreasiBss realized i[ practice, it is daDgerously Eisleaditrg to use

artitrarv coostais Dot deterDiined from Lhe 6eld erPeriments tbemselves.
MiLsche;Iich's oitrosen factor iEplies grossly exaggerated maximal resPoases,

which have been usia Uy lVittcoi for ertravagaot cLai]Is about the PoEtrtiali-
tres oI lertilizers.

20. CRowrIIER, E. M. 1949. The elfeds of Plants and.animals olt soil'
t,rtilitr. A lpvieu of Rothan;led t o/4. Specialist CooJ io
'L*i.'irt"... Australia. 

'1949. 
Section D: Soil Fertiliby.

The:fiects of svstems of Iand managemest otr soil Productivity Proyide
some oJ the most- important alld most dificult probleEs in agricultural
scietrce. Earlv attemp:6 at atral)'si-og the Iactors involved are reviewed i!
terms ot the oioneerioi work of Lawes, Gilbert atrd Waringtoa Attetrtion rs

ao*o t" tli marked influence oI cliEate on the req)ons€s to da'ourial
t "".-."t"- Relativelv Iew 6eld experimetrts have yet beeq carried out to
test the lons-term efieit^s of alternative rotatiotrs' i[clud-itrg leys atrd fallow'
*J iu" i*iara efie(ts of crop residues atrd EaDur€s, but some proSress has

Ue.n maae itr the more Jorm;l problems o{ desiSr_ PioBeer exPe-rime[ts at
Wobum, Rothamsted atrd tle Sudan Gezira are described' Srmrrr' exPen-

-rnts Je urgeoUy need.al itr matry countries and Particularly in the tropics'

21. CRowrEER, E. M. 1949. (As cortributing icillt ^&},orl'. 
Eficient

--- 
itse oI feniiizen Edited by v. Ignatiefi, F.A.O' A8ric' Studies, No 9'
183 pp.

A co--"p1'.atl"" re,,ie* by mary authors oI cuirent Problems atrd Practlces
in the use of fertilizers and manures.

22. CRo\r{EER, E. M. 1949. The elfed oI ?olassium dnd sodiu t lertilizers
ofl the rield and cornlositiott of suTa, beel. l2t.b Coo8ress lnst lnter'
de Reclercbes Bette;vieres, Arurexe III

T n iesJts ti se"e.at series oI feld exPeriments otr sugar beet are reviewed
itr relatron to ttre efiects oI sodiuE and Potassium chlondes oo-)aeld, the

""t^G oi"oair- and potassium by tbe Plant, the time of apPlication ot
stiaium cbloride and the relative eflects o[ sodrum D,ltrale alld ammoruum
*r"u"t".-"1"" ,ri"d oton" and with sodi'rm ch.loride' For practical agricuJ-

ii;:i-;;;;; ,ot-"i,* atrd sodium mav be resarded as- almo6t
i-ntochaoei'"Ure fdr sugar beet atrd manSolds, but trot,.of course' for most
otber crops which cao absorb oaly small quaDtrtres ol sodrum'

23. CRowaBER, E. M. 1949. Conditio,t i* feltilize/s l.e,t'' Soc Proc '
No. 5, l-8.

I *;.- "i."o.nt Droblems in the storage aDd use oI fertitizeE otr the
r".# i,-i .*"i"1 i"r"Jeo.. to bvgroscopiciw, "drilabilitv,'..the use of
coDditioners;trd the comparison ol grauular aDd powdered lerl Luzers

24. CRow-rEER, E. M. 1948. Soils a,.d fer'itizers' J Roy Agric Soc '
109,71-42.

25. DtB. B. C. 1g4g. The rnooemetut alil Preci|itatio't of itott otides i*
a,odzot soil. I. Soil Sci.. 1,112 122.

c"G[;"ti;; oi tl. -oti""i"-" proposed Ior the movement of iron in
o"aioG."nf* ""eg"tted 

tbat the iron mbved eitber as a tregatively charged

[o-u+bt"te.t"a ir"oo-oxide sol or as a complex organic ion'

tn a studv of tbe mutual coa$iation atrd PePtizatjon o[ iroo o"ide a'od

h";;. ";i. 
ii *"s touna that t}6 amount ot humus oecessarv for the lult

ijl"-tr."t "" oi i soiio"'.l"t"g IOO parts of iron oxide per rdt]iotr parL5 
-of

iutioa with a pH value around 4 0 wa-s Dot more tbaE about one-thtrcl the
".-"""i 

"fii." 
i*ia". This is a much smaller rafio oI humus to iron oxide

than reas formerlv believed to be trecessarv.'"*N" iia1""" J.rra u" r"""a t" ""ppoti 
the view that preciPitation of iroD

r';;;;;;;oded sots is efiectlf bv exchatrgeablt calcium itr tre B
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horizoas oI podzols or that tbe adsorptioD of irotr liom coEplex salts of orgadc
acids is hflueaced by the pH or amouDts of exchangeabte 6ases preseot i-i the
soil. _ It tierefore appears oecessalr to postulate a microbiologicil mecbaniso
lor ure pr€crprtatrotr ol rrotr.
26. HETNTZE, S. G. 1949. Litting erperdrnents on ti?fu hnA at T*,'st,,lt.

Pan 2. Soil ,ea.ticn and lass of linc. J. Roy. Agrii. Soc., I lO, g8-tog,
SoiI samples were er.amined periodica.Iy {rom atr experir:Eetrt started

in 1932 oo a light sandy sorl at Tuastalt, Sussex. Tbe s6il had initialv apH value o{ 4.6 atrd a "liEe requirement" by the Eutchinson-Mcl-eonatr
dethod of l7 crrts. CaCO. per acre. 0,1,2,3,4,5 toDs ground chalk per acr€
were compared in a 5 X 5 Latin square. For the frst {dw years. rrhenisodiuE
Ditrate was used, the pH values remained steady aod ttr; atrnual loss IroE
ttre Iimed plois aEouoted to about 2.3 c*4. CaCO, p€r acre. WheD sodium
nitrate was repLaced by ammonium sulphate the losi oI lime 1rom the limed
plots was rapidly increa-sed. In the early years of the experimeot susar beet
Iailed on^soi]s witb pH aroutrd 5.0 but iair crops were o'ttainea whire oolyI lor CaCC! p€r acre had beeD giver. TowardJ the end oI the experiment i
Dodest crop was obtained on plots in which the pE oI the surfaie soil bad
talleE to pH 5.0. The crops olr these plots must bave utilized subsoil calciuo
retaired lrom the dressillgs of chalk Eany yeals earlier.

Pedology Department
27. BLooMFTELD, C. 1950. Sozz obsematio s orL gleying. J. Soil Sci,

(ID the press.)
The gleying reaction may be Eoduced io the Iaboratory bv incubatins

soil in a Ju6iar iedium, Under th;se conditions the chief effdt iJ th.;;;;i
oI amorphous ferric o:.ide coating the ctay particles of tbe original material.

The Ir_ey colour oJ tle gleyed clay appears to be due to sm;ll aBounts oI
orgaric that are which is coace[trated *ith the sma]ler particles oJ ttre clay
fractioo.
28. BRowN, c. 1950. Locaiion of the erchangeabte cdtiots in ,r,ord-

morifion;te. Clay Minerals Buletitr. (In the press.)
_ The exchangeable ;atioas io the glycerolimootmoiillonite coBplex have
been shown by Fourier methods to take up a position midwav between the
inorSaoic layers. The Fourier curves also leid support to 

-tbe 
structure

proposed by HofEan[ for Eo,ItmorilloEite ratler tl-an that suggested by
Edelman.
29. BRowN, G., atrd MacEw N, D. M. C. f950. Thc inretbretation of

Xraj diagrarrrs of soil cla)s. II. Stru.turcs uilh la;darrl ihk;-slrat;fcaliot. J. Soit Sci. (ln ttre press.)
Graphs are presetrted showhg the calcuiated basal Dlaoe scatterins

(usiDg the Heodricks-Teller formulae) Ior mica, or montfoorilloooid, ana
kaotia-t)'pe structures with randomly irlterstrati-8ed lavers of water or elvcerot-
The application of such graphs to the identincatiou-of ratrdom mixhires in
soil claj,s is discussed.
30. CEENERY, E. M. 1949. Aluminium in thc btant uolld. jI-

l,lonocolyledorc and. Gym\osperms. Kew Bult., No. 4.
Every faDailyof EoDocotyledotr aDd every geDus of stErlosDerE were

exafiitred for alumidum-accumula.tors. They were forud'onlv in tne ."r"
tropical Iamily Rapa.teaceae ard ia the anbmalous Aeous Alekis of tle
Liliaceae. They were entirely absent from the gymaoiperms.
31. CIIENERY, E. M. 1949. Al@ihi*m in the ?tant uorld- III-

CrlPtogarns. Kew Bull., No. 4.
IIl the Iems atrd fern allies alumillium-accumulators were {ound almost

exclusively in tle most ancieot ,^miries: LycoDodi4cee. Marattiacea
Metonia.e+, Gleicheniacea, C;'atbeacee, i-o"iomacee, Dipteracea-
Pfagiog).riac€€, the geDera Cheiropteuria and Tapeinidium' of tli
Pory?odiacee aad three aaomalous species oI Blechnum. Ia the Eosses
alumifliub-accumujators occur chiedy in the aocietrt sub-class Andreaobrv;
atrd ttre advatrced Ia8ilies Polytrichiacee and Dawsooiacea.
32. MAcEwAx, D. M. C. 1949. The mherulogicd anollis ol clays b!X-rats. R€FFarch,2, 462,

AD account of receqt advaf,ces.
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3il. M^cEwAN, D. M. C. 1950. Tr.s corrf.rzttiLs sobr. ld cstrT..rt c
crislatira tk ,os mit.ralzs atriilosos. -A.nales de Edafologia. (Io the

A s'ommirv oI clav aiieral \rork doae iD tlus Departaelt, together with a
provisiotral clissiicadon atrd troEetrclature of clay milerals' as used here to
aescribhg tho results oI X-ray anatysis.

31. MACEWAN, D. M. C., aBd AxoRos, J. L. 1950. Ir.a.stitacion roz,tl4.no'
ga[*a d. tas drciltas. Anales de Edafologia. (Itr tne p-ress.) 

-e iuimarised descriPtion of the techniqoes oJ clay Eitreral a.tralysis usod
hele, together with a taile oI X-ray sPacings atrd htensities.

35. MAcEwrx, D. M. C. f950. Thc ,non rnorallono , min2rals.
B*owr, G., aDd MAcEw N, D. M. C- 1950. Structares uith ,Lndo,n
;ntzrstrotilcalion.
icnru. R]F.. Bn^orav, w. F.), aod BRos'N, G. Thc niaa clay mhtcruk.
ilr* .h.nt.E .f ih. monorioh on 'The Ideotifcation atrd structuralafbree chapters of the mooograph oD 'The
relationships oI clay mitrerals," publishedr.t tio*lip" oI clay minerals,; published by the Clay Miaerals GrouP
of the Mharalogical Society (Itr the Press.) , - -
ev include tabu'iar and sraphidal reprelentatiotrs of the available dataT,", iocf"ae taUuiat and sr;phidal repr&enta'tions of the available dat ,

Ior the' ideDtification, using X-riys, oI tle oinerals iD questiotr, atrd lull
di-nssions of the use of such data.dfucussrotrs ot the use of such data.

36. MsrR, A. 1919. C.@hcmistry i. Metals ltardbook. Butterworth.

3?. SrEpsRN, I., aDd M^cEwAN, D. },I. C. 1950. Chlotitk cla!,"i,c,als
in th. KetO.r MalL Clay Minerals Bu[., No.4. (ID the Press-) --T wo new trries of chloritii mi-oeral were described io this paPer. The

6rst, foutrd in J Keuper marl from Dear BiimitrSharn is a bydrated chlorite
enafusous to hvdrated micas. *ittt intrrlamellar *?ter molecules.

ei x-rav investieation of saEples of Keuper Marl IroE a daE cotrshuctioE
site at Blit'betreld Feservoir, Sta'fiordshire revealed the Prcsetrce of a related
cbloribc material, with sweling ProPerties atraloSous \rit} those oI the
Eontmorilloooids. On 8lycerol heatmeDt the material shows all exPallsrol!
tom l4A to 17.8A, corresPoodiDg to otre Layer o[ Slycerol Dolecules betwe€D
the cblorite sheets. Glydrol-montmori-tloEoids alsg g1v9 a 17'84 reflectioD,
but the minerals car be ilistinguished by heatiDg to 500'C., the cblorite,giYi-Dt
a l4A reflectioo, whereas with montoorilloDoids the sPacing is condensed
t! l0A.

Soll Mlcrobiology DePartment
38. CRguP, L. M. 1950. Th. infu.nc. oI ,h. ba.kTial cnviron nenl on,hc

ercaslarion ol \rno?be florrt soil. J. GeE. I\{icrobiol. 4' 16'21.
cvsts;f two am6be Irom soil were grown ia siagle cell cultures to t-est the

"fiecf 
uooo excvstatron of the presetrce or absence of bacteria, age aad rry6

ot U""tiri", age of cyst, aad tbe cotrc€Etratiotr of sodium cbloride within
ile limits 6t tihe exp'eriments exc)'station i[ one species wa-s irdepeddeot of
itt" or"".""" ol bacteria, and utrafiected by their age aad t ?e or by the .tc
of c;t. 'Ihe otber was more seEsitive and could not excyst without liviog
bactl-'ria o{ a suit ble type, and the c}'sts become less likely to develoP with
ape. Excrstation in troih species was adversely aflected by increa-sing the
cinceotradon of sodium chloride, distiled water Sivi.Et tle H results.

39. ERrKsoN, D. 1948. Diffcrenrialion oI tto u.gchlivc ald s?orogcuous
bha^s.s of tha A.rinomvcztcs. 3. Vdlialion i,t ,rz Acthomyces
'cejllcolor'spuics-gtotp. l. C'eo. Mic.obiot., 2' 252-259.

Variatioa in 
_tle 

Aitin<imyces ccelicolor sPecies_8rouP comPrises loss- of
oioment aad aerial mvcelium, and occa-sionaltt oI agar liquelactioa Stable
'vii;aats mav arise fi6m degenetate, aged, vegetative Eycelium, but do not
normallv do'so wheE tbe v;getative mycelium is kept in vigorcus cotrdrfioD
bv lreo;ent subcuttivatiotr ilsuitable media Single E)ore isolatioEs lrom thG
a.-lriat invcefium oI typical atrd of varia.trt colonies show that there Eay be
int ereot'aifler.nces ii'the sister'spores of the saEe chain. Thus, i,l an agar-
liouefvine st8in 3 oI 15 spores haa lost ttre power to produce piSmeDt a.Dd to
tioi".fi aiar: atrd atr atypical crloDy of the saroe strain lelded tb.ree Yiable
isotat& iicl with a strong teodeDcy towatds sectorinS. with the ultiEate
Droductror oI a colourles, Dotr_aga!-liquefyila variatrt as we a-s the tyPical
;r.aEt}. A ,ron-acar-liquefying strain, which by FoloaSed cultivetion in the
iegetative Dhase had lost'its power of prodociog t5e red-blu€ hdicator
pifoeot, yillded a variaDt giving rise to sectot€d colonies with occasioDal
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restoration oI the blue pigmetrt. Sponta.reous occurrence of variatrts may be
detrcted ill certaitr spor6 of the aerial mycehum ol wel-gro],tr S4)ical coloo].,
although it is more readily seeo iE the spores oI degenerate coloEies which
bave beeo rendered atypical by artifcial methods of cultivatioo.
40. ERIKSoN, D. 19a9. Dillet?ntiation oI the t)cgetatiu aril s,orcger.ous

Phoscs oflhe Actinorny..l.s. 4. Th. paniall! aciil-fast Prodctinontjcctcs.
J. Gen. Miqobiot., 3, 361-368.

About three hundred strains oI proactinom]rcet€s were isolated Irom
Rothamsted soils aod examined together with certaitr slrains lrof, the
National Crllection of T!.pe Cultur€s and ottrer sources. A.lthough litue more
thao 9 Per ceBt- \rere partialy acid-fast otr immediate isolation, subculti!-ation
on rich oedia such as milk or trutrietrt glucose brcth increased the percentage
to 3l per ceot. The strains shov€d a rarge of features, Irom the soft
mycobacterial type of Sro*th rf,ith traDsieut vegetative mycelium atrd very
sparse aerial mycelium, if any, to tbe harder, more ectitromycete-like variety.
Of the acid-Iast sp€j6 Proactinomyc.s o?a s, ProatJ;no yccs sabnonkolol,

observed continuously for nearly two veals on a variety of complex and simple
mediia, alrd were staifled at frequent iotervab. Acid-Ia-st cell elements
occurrd rnore ofteD io complex pmteil- aDd lat-containing media, aad il
chemically defined media cotrtai[ing paraftn or large quaotities oI glycerol.
They varied in sbape atrd size according to the species atrd the age atrd quality
oI the growtt- It is tbougbt that diflerenc€s of permeabilit_y of the
cltoplasraic aeDbraoe in difereat environmelts may account fo( these
varietiotrs. No evidetrce was obtained oI any'ftstilg spo!6' or 'chlamydo-
spores' itr tle vegetative mycelium. Since there are no true spoEs in the
aerial mycelium 1rhen it is presetrt, the proactitromycetes io getreral fiay be
reSarded as asPorosenous,
41. ERrrsoN, D. 1949. Thc morphology, cyrology and, taronorny oJ lhc

Acrinomtcelzs. ADn. Rev. Microbiol., 3, 23-tl. (Review.)
42. KrEczKowsKA, J, 1950. ,{ srudy of phase rcsist.nl ,nulanls of

Rhizobium trifolii. J. Getr. Microbiol. (lo the pre1s.)
Phage rcsistant mutalts were obtained Irom tour straDs ot Rhi2&i,,ri

,/t/or;;. llubtioDs to phase resistance tended to coincide with mutations
in otber features, such as Eorpbologv of colonies or efiectivetress in dtro8eo
fixatioo. The accompanyitrg mutations occurred independeDtly, atrd their
lrequency varied widell, Irom strain to strain.

Some mutanls seemed stable itr their newly acquired features, whereas
some otheG contitrued to mut te at high rates.

Some of the mutants as regards artrogen fixatioD were stable or could
eventually be sta.bilis€d but othe$ derived lrom one of the paretrt strains
remaincd uDstzble even alter replatiog or reisolation {rom trod_ules.

43. fIErKLEJorN, l. 1949, Isol.ation o/ Nitrosomonas ftorr. Rothamsred
sair. Naturc, 164, 667.

Nil/osomonas euroPaea WitroSradsky, a bactcrium which oxidis€s ammoda
to nitrate, has beed isolated in pure culturc ftom tle soil of Broadbalk freld,
Rothamsted.
44. ]IErKr-EroEN, I. 1949. R.duction ales nil/ales cl dnGrobiose. Ann.

Itrst. Pastcur, 77, 389-394.
Itr a rcview of the present state of knowledge on nitrate reductiorl bv

bacteria, it is argued that, oI the two reduction products importatrt in tbe
nitrogetr cycle in soil, dtrogetr gas is produced by facultative aD.arobes, aDd
adEoda by strict aoarobes. Reduction to dtrogeo (denitriicatiotr) requires
a suitable organic compouod to act as a h-v&ogen doaator, but redoctioE to
ammonia uses hydrogea itseu. WAether nitrogen or arumonia js Iormed in
aature by reduction of nitrate depeDds on the oxidatioo-reductio[ potential
of the surroutrdings, and on the hydroger soErce available.
45. IIETKLEJoEN, J. The isolalion o/ Nitrosomotras e$opae,, ii pt c

cu.ltule. J. Gea. Microbiol. (In the press.)

that invented by WinoSradsky. It involved (l) builditrg up the populatior
of nit.iiers itr enrichmert cultures; (2) removal ol the bacteria lrom cbalk
particles ia the enriched culture with a stream of carbotr dioxide; (3) pickingpicking

a[ oval

Thc method used to isolate Nil/osotnotos ewopao \a*s a modifcation of
t invented by WinoSradsky. It involved (l) builditrg up the populatior
1it.i6ers itr enrichmelt culfurcs: (2) removal ol the bacteria lrom cbalk

aolooies from poured silica gel plates- The o.gaDjsm isolated ha-s small ovai
cells, 1.2 

- 
t.7 X 1.0 

- 
1.2p, is non motile ard GraE-regetive. On silica
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gel it Iorms minute crloEies, onty l0O F ecross; it oxidises aEEoDia to nitrite
in a mitreral Eedium,
46. NurxAx, P. S. 1949. Physiologicol sludits o'L nodrk. fo?malion'--- ii. rli i"A"r"ce of dclaved.inoalati(ttt ort lhe,Atc oI o&tla'io" in ud

ctoto. rt. Bot. N.s , i3, 261-283.
fte rat. ot nodule lormaEon on r€d clover Srowing oa a N-{ree mediuDl

is influeaced bv tle time at which iooculation is made witn aa etectrve
.toi" of b""t"i. -oderate delay, up to about 20 days from sowi-oS, leads to
atr increase i.n rate of Dodule formatiou whrch is maintaircd' l-onger delay lll
L1" J l*' aiscootinuous trodulatiotr, the rate beirg at frst normal and then
ieasing aliogether for varying Periods depending on the durafion of pre-
inoculation growttr.-- Witn itr"lfi".tir. ttraitrs of bacteria delay in iaoculation alwals results i!'
a lower Iate oJ nodule lormation.-'-'irr-"* .*"it" are interpreted io terms of root morphogenesis, as follows'
l.fmtiofl is timited to {i) lhe zoEes ot tbe root bearhg developing root hairs
;;J-Ai th" foci from whicu lateral roots normally develop Developmetrt
at th;; Doints oI itrciDieDt meristematic activity is regulated by the Productio[

"i,o i iliU;tor ia fhe root and aodule medstem. Thus, Dormal nodule
io. "tion 

*tl an efiective strajEs leads to a loweriog of the. -Eeristematrc
Dotetrtralitv of the root bv tle replacemeat of rnhibttory but sell-reproduclag
iaterals wiih i.ohibitorv and aon-sellreproducing Eodules. l)elay rtr rtrocula-
tion thos allows the de-velopment of a larger actively reProducin8 loenstematic
svstem witl a hisher suscdptibititv to i-oJection._'-'utl 

lo"g*ti"r" seain 'iooculatlon tbe Dodule meristem is epheDeral aDd

therelore tron-inhibitorv so that delayed iroculatioD do€s Dot r€sult in ar
etrhanced rate of inJection. Otr this view the laryer Dumber ot trodules pro_

doced by ao ioe8ective straio is a result o[ the degeneratron ol tbe Dodule

meristem.

4?. Nurir^N, P. S. 1949. The nuclear dnd' 
'ltoFlasmic 

ithentunce of-" )"i;rtoni ro irrJectio bl nodule ba'cte"ia in rcd clooe* Hercdity, 3'
263-291.

Th;;.;iv e'sistance described is due to a simple reces'sive Jactor (r)

which acts d coniunctiou witb a matemaly traffmitted comPoDent
r.vtoDla-smic Iactor ;). WiId susceptible plarts appear to be ot two tlPes
i,lt"i6rr*-" t t the'Iactor r' and'bomoiygous doEiDatrt - SuscePtib)es of
*,G iffi Ui*a t '"; the recessive bomodgote beinS lcthal itr tle abscnce of
;";;;k;. Crossei tetr."" resistaot piatrts and related suscePtrbles and

"-irodaUr"a 
s""."ptibles sbow oormal seSregation of resistant plants except

wherel an intercalaw susceptible geDeration is ioterPosed Here therc rs a'

,veoti" .nd po.t-ryioUc aiminau6r oJ resistaots which may t'e due to the
djEtiotr of the c!-toplasmic factor.-'-ri."i"t 

"irr"li.'ureed 
true iD most farnilies atrd where they do trot breedinB

exmriments iuseest the existence of supPledeotary getretic suscep_hbrlry

ia&L* 
- n*i.riit plaots are generally tids vigorous thatr susceptibles ard

show crowth abnoriralities. Root hafus of resistaDt platrts show curliDg Iu

";.."tr. "t nodule barterja but are trot peoetrated On graftiog tro traEs-
ierence of resGtance or susceptibilty occurs The SFne 

'Ls trot unlred .wlttl
;;;;tiut alleles (S) aod is'inheriied indePendent o{ factors determining
arl,r or lat-e nodulatitrg habit, the number of trodules formed, and a rccessve
factbr {i) for ine6ectiveness iD N.6-Yation.

In tthe exoerimental stocks six simPle rec€ssives Iactors afiecting appearance

"f I;;].-;;-;.d ;t w"re idehtiEed; these w€rc oot more frequetrt -in
resistant ti[es than els€where. Other geEcticaly itrdetermiDed abtrofloaltFs
vrere, however, morc frequent in the outcro*ses of resistatrt plant thaa rn the
reciprccal crcss€s due to the presetrce oJ a cytoplasm'

48. Nu. 
^N, 

P' S. 1949. The infwacc ol sttdil and- host fatlo'^s ol the

?frtienry of nilrogot Tralion in clour. Br.tist. SP€cialist cotrl oE
Agriculture, Australia, 1 949.

49. STNGE, B. N. 19'19. The clfect of Lnifdal lenilizen and dtng o't tly'" iiii,, it i-"ia in Rothut;sted ;oits. ' J. C'i'n Microbiol ,3' 204-210'
The total nrimbers (active + cystic) atrd the rumbers o[ -actrve am@t'a

in .!6ts t@ted vrith iomDlete miDerats -l ammooium sulPhate and llatn
r".ir"iia -^rri" *"re muef, higher than in the uotreated Plols The complete
irta"i"r" plot .t Bamfield hid a iust significatrtly ld$er total count of
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amcebe than the farm)rard manured plot, although no signifcant difierence
existed between the coutrts of active amcba. The difieretrce io the numbe$
oI both the total and the actlve amceba between the complete miaerals atrd
,armyard maflure treatcd plots ofl Broadbalk lvas not sigrdflcant. No
correlatioD was found betwe€D the percentage of organic carbotr in the soils
and the trulnber of amcebe.

50. SwABy, R. J. 1949. The lelaliorLship behoeei mi.cro-orgaLasrns and
soil aEgr?gatiot. J. Gen. i!1icrobiol., 3,2N-254.

The ph),sical cotrditioo of soil is improved by adding readily decomposable
organic material. Microbial cells and metabolic products afiect soil structure
bt bioding loose sojl particles into water-stable a8$egates.

Experimeotally, the relative aggregatin8 power oi purc cultures of mjcrc-
organiams sas as follows: fungi > actioomycet€s and a few gum-formitrg
bacteria > matry gum-produclng bacteria > yeasts, prcacthomycetes, atrd
many bacteria; tle la-st three Sroups did not improve :aggregatiotr. Fungal
hlThe eDtangled soil particles into stable aggregates; weaker crumbs were
,ormed by tbe frailer threads ot actinoEycetes. A few bacterial strains
Droduced 

-gums 
capable o{ glueing soil hto water-stable aggregates, but the

majority of bacterial slimes were almost useless because they.emaitred
waaer-soluble after dryiog. The cemetrting properties of these Sums was not
improved by treahnent wittr H or Ca io!s, Bacterial gums stabilized the
ag$egates produced from completely dispe$ed soils aIld kaolin, but not those
fo'foei witi beotonite or ferric hydroxide. The PH value of tbe soil played
a very minor part in induenciog the aggregatioo produced by prrre cultures of
micro.organisms or evetr by soil inoculum.

Mixed cultures oI furgi or oJ actinomycetes ga.ve slighfly better aggregatiotr
than pure cultures, but treither capsulated tror tron-capsulated bacteri,a i-tr
mixtuies gave better results thatr single strains. More comPlex mixtures
coDtairirR fungl, actinomycetes aDd bacteria gave Sood aggregatiorl when aU
&icro-organisms were compatlble, but poor results whelr antagonistic bacteria
inhibited the gro*th of eithfi luDgr or actinomycetes. The fair aggreSation
obtaircd with soil itroculum as rcproduced in the labomtory by itroculating
sterilized soil with complex mixtures of micro-oryanisms.

A study was made of Uie relative merits of glucose, starcb. blood, yeast.
Iutrgal m]_celium, straw clover and Iarmyard matrure Iot encouraghg
aggrearatiotr by mixtures oI fuD8i, actinomy(etes atrd bacteria.--Aggregates bouDd by mycetia did trot la^st long because tbe h)'pha $ere
decomposed by bacteria. The tempora.ry improvement of soil structure after
tbe adaidon of organic materials can be partly explailed by the actiotr ol
Dicrobes, but the p€rmatreot cmmb structure of maDy soils must be due
roair y to otber causes.

51. SwABy, R. I. Inf ence of hum*s on soil aggregelioz. J. SoiI Sci. (Ia
the Eess.)

Sevelal methods were used for extBcting humus {rom a number of widely
difierent soil t}?es. The cementitrS power of the various humates wa-s tested
by mking them witb so'l aDd dctermioing tbe weiSbt of water stable aSsYegates
srinrwiIlg *et sieving. [a general d humic acid , TLritin's SrouP 2 b. humate.s
> grour2 a bumates - group I humates > tulvic acid. Greater stability
wa-s-obtaired when the humates were fixed as films over the soil particles by
H or Ca ions.

An attempt was made to fractionate humic acid into its compooent
colloidal cements without success. Various chemical treatments, such as
hydrolysis, deamination, esterification and aretylation, modiied tie Slueins
qiraliti6s of humic acid, suggesthg that couoidal substances with NH2,
COOH aDd OH polar groups were pardy respoasible lor lhe cementitrg actiotr
of humates.

A study wa^s lnade oI the influerce of varrous organic substatrces on soil'
aspreqatio;. Resins, fats aDd some proteios cement& soit iqto asSreSates so
Gpervious to water that slaking was prevented. Some microbial Sums atrd
otder polysaccharides acted a-s good soi, glues, while otbers were useless
Lisna6s ;,ere oDIy slightly i-Eferior to humates as soil cemeDts, but t,nnin and
cafionic detergents were ot fittle value. Tbe glueing Properties of proteiDs
aad polv.uronides were consrderably allered by various cbemical treatments

TLe "structure of puddled soils was sometimes restored by repeatedly
wettinq, incubating and dryiDg tlem. Acid, lateritic soils high in s€squioiide
ceEetrE were rapidly restored; cherEozems containing much colloidal bumlrs
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aod clay took longer, but othel tt'pes showed little improveme[t eveo afber
pmlo[ged teatment. Steri]izatloo of soil retrdered the humus more available
Jor m.icro.organisms, wbich rhetr able to improve soil structure temporarily.
M.icro-organisms reduced the stabiliby oI aggre8ates cemented by f,lms of
calcium humate.
52. Sv. B\,, R. J. f950. ILftlerce of earthuorms on soil eg9legation.

J. Soil Sci. (Itr the press.)
The experiments indicate that earthworms ody improve the structure of

soils wel supplied \rith dutritive orgaoic Batter. An abundant {ood supply
increases the trumber of intestinal bacterira some of \r,hich produce guds a.trd
glue the ca-sts into stable aggregates. U[der the condltiotrs oi restricted
aeBtrotr inside the earthworE {utrgi do not flourish. ThG EechaoisE for
increasing the stability oI rrorm ca-sts difiers Irom that produced directly ia
soil by the incorporation of reatlily decomposable material, where the efiect of
Iungal mycelium is more importatrt thatr that of slime producing bacteria.

Botany Department
53. BRENCIILEI,, W. E. 1949. The use of ueedhillers orl ?aths. Gardenet's

Chronicle, 125, 124.

54. HunpERrEs, E. C. 1950. Wih of Cacao Fflrirs (Theobroma Cacao).
V. Seasonal oaliatirrn in potassium, nitrogen, Phosphoras end co,lcium
of the cacao llea. Ann. Bot., 14, 149-t64.

The sessotral chaoges I[ Ilota-s.sium, phosphorus, oitrogea and calciua in
the bark and wood oI the cacao tree at levels oI I ft., 6 lt., and 12 ft., from the
base oI the trunh were Jollowed ovet a pedod of 14 motrths. A cotrsideratiotr
of the nega+ive gra.dietrts of calciuE in tle wood indicated that uptake of
minerals Ii-om the soil had practically ceased before tbe etrd of the dry season.
There was a negatve gradietrt of potassium betweea I it., and 6 ft., atrd a
positive gredient between 6 {1., aad l9 ft., indicatint a predominately
atructural alrd storage Iradiert i[ the Iower part oI the trutrk atrd a dytraraic
tra8sport gradi€nt in the upp€r. The d)'namic €fadietrt hcreased aad the
storage Sradient decreased at times of greatest dematrd oD the pota-ssium
reserves. Snlrrlar gradients and changes occurred in the case oI total nitroge[
and ron-carbohydrate alcohol-sotuble material.

Statistical anal,'sis showed that potassium 1ras depleted a-s size oI crop
iEcreased atrd also that potassium wa-s the chief factor limititrS crop size.

55. W^rsoN, D. J. 1s50. lrfarnmabilir! of cercal cvo?s in /elation to uatel
conlent. E.'Jtpife J. Expt. Agric. (In tne press.)

Field dops oI barley became ilrflammable, in the seDse that a 6re conthued
to spread indeftritely aad did aot die out sponta[eously, when t]e water
co[tent of the straw lell below about 30 per cetrt. of lrcsh weight.

Itr laboratory tcsts, a flame was propagated indedait-ely alotr8 a sintle
wheat or barley straw when its water coqtent was lower than about 30 Per
cent. Itr bartey, a nodc acted as a barrier to the passage oI flame a.lo[8 atr
isolated stem s,hen the water cotrtetrt was above 25 l)er ceDt.

Tn 1941, an aboormaly wet seasoD, the water coqteot o{ oat atrd wheat
stra'w of fleld crops [ever Ieil below the critical value Ior illflammability; that
oI barley straw GU to the critical value ody whetr the crop was left standing
Ior two weeks aft€r it was dead ripe. It is suggested that delay iD harvest
alter the stage when ttre crop becooes flt for cutting is probably the chief
source oI Are risk,

A multiple regressiotr on time, accumaulated rainJal, alld daily maximum
tempeBtur; accounted {or 50-80 per cent. oI the I'arrance betwee[ samplitrg
tim6s in tle wat€r contetrt oI the straw of wbeat atrd barley crops- The
water contetrt of oat straw was appatenuy Dot depetrdetrt on raiDfall. The
water coateot of barley straw was more setrsitrve to rain{all and tenperature
tiatr t-hat of wheat straw. Most oI the positroo deviatioos oI observed values
of water coatent from the values calculated from the regressioq equatiotrs
occufied on days whetr surface moisture e!'as Preseot on the Plaats,

Statistics Department
SCIENTIFIC AND TECHNICAL PAPERS

56. BoyD, D. A., C&ovrrEER, E. M., MoTFATT, J. R. atrd YATES, F. 1949.
A $azing GrPe/imint on lhe ,esidtol manwtul raluz of feeding stulfs
cons nted or. grass. J. Roy. Agric. Soc.
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A gazing experiment has been cotrducted on old pasture at Rotlamsted
o\rer twelwe seasotrs to coEpare the residual matrurial value of Ieeding stufis
with tiose oI the fertilizer equivalents givea in ccrreDt residual value tables.

Nine plots, each of about five acres, were arraDged itr thiee blocks atrd
Srezed itr a tbnee-year cycle. In tlie flst year oI €,ch cycle ttre plots ol oEe
block were grazad by catde, tho6e on olre plot of the block receivitrg additiotral
leeditrg stufis. A secorld plot received tie e.stimated fertilizer equivaleDt ir1
the {olowing wbter or early E)ring aad tor t*o seasotrs the tb.ree plots \rere
grazed by cattle atrd sheep in a fxed ratio oI gBziog daF. The ma,lEiial
efiects were estimated from tle live-weighL increases and the maintenaoce
requireaents.

Over the whole period of the e4)erimetrt the fertilizeG ard the residues
IroE the feeding stufis each increased the total ouq)ut ol the plots by nearly
one-tenth. Although this result supports the curretrt tables of residual
values, it is subiect to great ullcertail1ty through the irregularities inevitable
in experiments otr large plols with Iew replicates.

The experiment h3-s proviiled a.aluable guidatrce for future grazing trials.
In seeking a compromise betweetr ttre requirements lor good mana8emetrt and
good experimeatal design, tbe preseEt teodeDcy is to use mucb smaler plots
and to estimate Lhe productivity of tbe indiyidual plots by cuttitrg, weigbiDg
atrd aEalysfug the herbage.

57. Cox, P. M. 1949. Rectcn*tldl luo-Airnensio al lattices.
The pap€r extends the theory of two-dimensioml lattices to the case ol

pq variehes or treatoetrts, $here p arld q are similar, but oot equal, i[
magdtude, thus iDcreashg the raDge of available lattice designs. Blocks
are aot all o[ the same size, there being q blocks of p plots aDd p blocks of
q plots ir each pair of replicatroff.
58. DuDLEY, F. J. and READ, D. R. 1949. Ttu desigt of erlelirnexts i4

egg prodLcrion of podtly. Haryer Adams Utitty Poultrj. 1., 34,3-20.
The systems adopted for keeping poultry for egg productiotr are pre€ented,

and discussed frcm the viespoiot of tie experimetrter. The orgalisation and
adminiskatlve aspects of exl)erilneDtal \pork io t-his ield are briefly reviewed.

Refercnce to earlier work points to tle necessity lor improvemeot in
experimental procedure aad this is substantiateil by certain analr-tical
evidetrce.

It is empie-sised that adequate ieplication of experimeotal udts must be
rDade in order to achieve emcielt operation and the attarrmeat of valid
conclusions, aod tbis point particularly is to be bome in l3ird io cotrsidering
the establishment of Dew er?erimetrtal plant.

The possibilities of adopting more e{6cient designs are discuss€d.

59. cRsND]., P- M. 1949. Thz eslimario, ol e/ror in rectoheular laraices.
Biometrics, 6, 25-33.

The rectaagular lattices corNidered are those for p(p + l) varieties in
blocks all oI p plots. The opportunity is takeE to record the formulae {or
any evetr [umber of replications. Formulae Ior estimatioa o, error are 8ivetr
w[ich have some tecbnica.l advanta8es over those suSSesled by Harshbarger,
atrd are also simple..
60. GRUNDY, P. M. ard HEAI-Y, M. -I. R. 1949- Resllicted ru.ndomization

a&d qlaasi-Lalin squaTes. J. R. StatGt. Soc. (Series B). (In the press.)
Ordinary Brdomizatiotr oJ designs Jor Jactorial e4e.iments sometimes

ha-s the unJortunate Rsult ttrat some main efiect is measured by a contrast
obviously Iable to be itraccurate. In this paper a Dew t)?e of restricled
ratrdom.izatioa is descriH, whicb preserves the properry oI Sivi!8 atr unbiased
estimate oI error variance, and at the same time exclEdes certa.n pattems
likely to be particularly inaccurate. Applications to the 8 X 8 quasi-I-atia
squarc, and to other designs for factoG at two and three levels are 8iven, aDd
the general questron of the validity of experimental designs is briefly discussed.

61. HEALY, M. J. R. f949. RouJine comPutatiolt of biologicol assals
irxioluing o q{ontitalite /eslonse, Blo ,etlics, 5, 330 334.

A tromogram is described Ior rapid computatiotr o{ routhe biological
aasays using a 6-Point desigtr.

62. JoLLy, G. M. 1949. Use oI ?rohts in cdhing ?erc.nlage hills-
Ann. Appl. Biol. (In tle press.)
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The problem is discu*sed o( how to combile percetrtaSe kills obtaired in ao
exD€rim;trt reoea?ed utrder drflerent s€ts oI cotrdrtrotrs. 

- Itrteractioa of treat_
m;nts with reilicates is de6-Eed ill terEs ot Probits, atrd, assuEiog the abseDce
of sucb inter;tiotr, a method is evolved_ oI 6ldiDg maxiDum likelihood
estisBtes oI the treatmetrt di6ereBc€s. Atr examPle i5 used to illustrate
details of the detlmd.
63. PATTERSoN, H. D, 1949. The staristicat analysis oI cerlain lon€'tcm

er?erii.nil. Thesis Ior M.Sc., Uoiversity of I-€€ds.

The thesis is d,ivided into thtee Parts. Part I cotrsists oI a discnssiotr of the
methods of analysis appropriate to- exp€rimetrts in wlich each unit (e g. Plot
in field trial) is'a*soc'iae<i witi a si;sb treatoeDt. Tbes€ m€tJmds difier
accorditrg to ihe structure ot the underlyi.Dg varietion. tn Part II the atralysis
oI a certiio type o, fixed crop-rotatiotr experiment, of wbich the three-course
rotation erp€';hent at Rothimsted i5 atr-exaople, is -colsidered.

Part IIi deals with experim€lts oYer several p€riods i-o which each-unit is
a.ssociated with a cive[ cvcle of treatments. These are of coosiderable im_
Dortance- Darticuh;lvir c6otrectiotr with admal trutritron research. Th? oum_
Lr ot posiiUte cyctd of leD81h P Periods froEr t treatments is tr ' usually

(t - p)1
verv la.rse. but i[ matrv crses suitable desigus are available for oD]y a lractioE

"I dhis 6ial number. illethods of atrallsis are developed for desiSus in which
there aE t(t-l) units ilr blocks oI t bai€d on complete sets ofortbogonal I3tio
sauares or iectaiesl€s. Thisaaalvsjs is notdiEcult if residual efiects do Eot per_

"iit 
lor -o." th"i ooe period ind dtect atrd residoal efiects are additive'

svstematic elements iav. however, enter ioto the utrcotrtrolled variatiou.

^ia o."a".e biases io th; aDalvsis of varirnce lt is showtr how 'ioter-
unit" in orortion, whicb may 5e oI importance *beo t is Buch Sreater thaE
p, may t€ utilized.'' Sofoe coasideratiotr is also giveE to the Eore comPlicated cases in which
there are

llt direct efie.ts. atrd several residual efiects but no ioteractiotrs;
i2i direct efiects, sintle residual efiects atrd sintle interactrons'

64. Prrretsox, I{. D. 1949. Design aiil anatysas of changc-otcl 
'/ials'Plns I and I/. J. Afic. Sci (lu thePrBs)

The us€ oI desiens i D volvlrq l-atin sq uares in certaitr loDS-term expendetrts,
Da.rticularlv thoS coauected'with animal nu$tiotr research, has been
idvocated in recent years. wheo there are no residual efiects oI treatEetrts
It iq ea-sv to see that fhese desiqns are valid, but in other cases it is shown that
Lrtain 'aimc"tties arise aod ihese diEcutties are examined. A method of
analvsis takhs ttrto account the orderitrg of tbe periods is developed'

th manv cises it is eqseotral to keep the total trumber of exPeri-metrtal uEts
Ie p cows)] and oeriods as low as poslible so that the use o( lstio squares is
ii6"r ridit"a. tonsideration is Aven to desi$s besed oo Istio rectaDgles
lincomDlele squares) aod to desigDs involvifig the PritrciPles of cotrIoundmg
ind iriomplet_e blocks oI sinBle Period erperiments.
65. RBrp, D. R. 1949. Stltdy of thc accuratv oI si'nPk sa Plitle |ndro|s

fo! th; estirnaliol of eEg llodition a mea\ e88 ucitht. J. Atric Sci ,
'39, 2&-264.

SamDline methods for the estiEatiotr of atrnual productioo aDd meatr egt
*.innt L"vE b€en exaDhed, and an atteEpt made, by a combination of
tbeSretical consrderations and practical obseri'atioEs, to derive Seneal
eioressions Ior the statrdard err6r of such estimates. Numerical values of
ttrL".rrors ha". been bbulated in a Iorm suitable for direct aPplicatioo by
the practical poultry worker.
66. YArEs, F. 1949. ?r, Pldcc oI .rpc,;ncntal iwestiSalions -in the

blanninp of r.sourcc Ltili2alaon- lJ.N CotrI. on the Cotrservatioo aod
'Utitzadod of Resources. Paper PrePared for Plenary MeetiDS:
Methods of Resource APpraisal 9(a).

ErDerirEeotal iqvestieatioi; are of rise not only itr fuodameDtal soentilic
researih, but also ill the iecbnological research required to establish "scieutiic
t now-ho*." It is this latter tlae oI experimetrt which is of particElar value
in olannine tesource utilizatroo.- 'i..fr""joeical exDerimetrts iotroduce Dew problems oI exPerimetrtal
.lasiptr. and -their em'ciencv ha-s beetr very greatly hcreased duri[t receot

"e.ai Lv the develoDmeDt'ot this subiect They constitute a trew aDd still
a;;;i.pi.g tecbniquA of wbich the posiibilities a'e a-' y.t i-mPerfectly realised'
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The paper outlines tbe coGiderations goverdng the planhing of techlologi-
cal experiDetrts lor resource utilizatioD, atrd discussB th€ir relatioa to surveys
aod o:ther Iorms of ob6ervatio!. The problems etrcouEtered ia agricultui,f
developldetrt are specially co[sidered. Questions ttrat arise are the degree
to which experim€nts should att€mpt to dirror practical conditions, how far a
problem car be broketr do*n hto cohporeat parts for experimedtal puqros€s,
the degree of replicatroa that is required ,! space and tiEe, ttre place ol large-
scale pilot eqrerimeDts, allocatiotr oI resources to the diEereDt probleDs, arrd
ttre tiEitrg of experimJotal sorL in relatiol to ottrer work .equired io plaoqing
for lesource utilizatiotr.
67. Y^rEs, T. 1919. AgticrvLre, som?ling dnil o?arolional resaalci.

Proc. Iast. ht. Statist. (In the p!ess.)
The paper describes the use of saEpli[8 methods aad surveys i[ what it is

fashionable to call "operatioDal research," for which a suggested defnitiotr is
givetr as: "the applicatiotr of the Dethods of scientific rcsearch to probtreEs
arising in admfuistratioD atrd pllnning." OperatioDal research hvolves a,
combiaatron of observatrou (includiaS surveys), exp€riEeDt, atrd reasodlg
(both deductive aod iDductive). The qualifcatioEs which are oeeded of
opeBtiotral reseerch n orlers are discussed, atrd two examples oI operatiotral
research ia the ag!:icultura.l feld are described. The 6rst is the work carried
orlt oD the utlization of fertilizers iD tbe Uoited KingdoE during the rr"ar, the
s€cond is the bvestitatioD trow itr progress iDto ttre growiDg of potatoes.

68. Yrrrs, F. 1949. Erpelimen al ,echniquc in ?hnt arnptoocmcat-
Biomekics. (Itr the piess.)

Tho paFr discusses the problems which arise when planEing a testilg
scheBe Ior the lalge Dumber of aew litres atrd varieties which are produced in
the coorse of any plo8r.rEme of pieat improvemeBt.
69. Yetrs, F. 1949. Easrs logEu.s de la planifcation dts crplri.nccs.

Ann. Itrst. Poitrcard. (Itr the press.)
The geBeral theory enteriDg itrto the desig! oI experiments add into

inductive iEleretrces from their results is develoFd, with particular attentiotr
to the implications oI ra[domisation.
70. Y^rE-s, F. 1949, Qwlq*.s daelo?pencnts ,noihrncs ilarLs lo llanifuationtLs.rq,ri.nr.s. AD-o. Inst. Poitrcar6, (In the press.)

Various developments io modern erperimerital desi'ga wbich are of geueral
oathematica,l ioterest are described. The priDciple o{ restricted raodomisa-
tiotr, s,hich eDables particularly utrIavourable ratrdomisation patterns to be
avoided without biasing the estimate of error, is here described lor the 6rst
time.
71. Y,{rEs, F. 1949. Q*e\us d.coelo?pernerrrs cenk ilans ld thbtie drs

sonildges. I. Mcrhodzs aPqo?ticts A d.s uaiks d, sondagc da ,aillc
diIflile 1.. (Contulr\rcatioo to the IEtitut de Statistiqut de Paris.)

The aetbods oi sampling appticable to sampliag units of diflirent size, aad.
the various methods oI estimation ttrat cao be used itr conjurction wit! theE,
are described. The paper presetrts certai! aen results itr coDnecaoD with the
estimatiotr of error when a stratiied sample with variable samplhg baction
is osed aEd the domains of study cut across the strata.
72. y^Tr.s, F. 1949, Quchtcs ileucwpemen s rtcents ilans la thcoli. des

so dqes. II. Sondages d ?l*s;.r.rs d.g?ts cl d llt si?urs lhos.s.
(ComEuEicatioE to tlle Institut de Statistique de Paris.)

Jhe paper giv6 alr aacoutrt of tie ramitrcations of Eutti-stage and
multi-phase samplitrg and the various metfiods which catr be adopted lor the
estioatioll of erroG aod telative eficierlcy.

REPORTS
73. BoyD, D. A., DYKB, G. V. and CREASEY, Monica, A. 1949. S/rr4 of

,naincloP of ?oraro.s,l948. Reports lor National Agricultural Adviiori
Service Provinc€s. -west Midlaad, East Midland, MoEtBoEeryshi;,
South Westrtrl, Northerq, South Eastern, Ea-stern, MotrBouth, Yor}a
atrd Iancs.

?4. BovD, D. A. ard DyKB, c. V. 1 9. Svmcy of maifucrop pototo.s,
,948. Report on tbo 6rst vear's results of a suivey of farm practice
atrd yields_ia EDgland and Wales.

75. BoyD, D. A. and Dym, c. V. 7919. S!ftc! of nain aol loraloas,
1949. Eelixoindy report oo samplitrg lor yield.
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76. Dvr.E, G. V. atrd PouLroN, Emily P. 1919. Rc?o|, of rlc Stdnding

Stb-Cot t rritt c on nrclhoils of analysis of t.gatdk ins.rticides on tta
uorw-uidc col:labororio. analysis of h/rcth/ura fouc/s. The statistical
analvsis oI ttre resDlts., 

RE\rIEW
77. EE Lv, M. J. R. 1949. "Mathcnalical BioPhtsics" by N. R*hatshy,

Sci. Ptog-, 37, 783.

Plant Pathology Department
GENERAL PAPERS

77. BAwDBN, F. C. 1949. Soaoimplicalioas atd lirr,/ilalio,i^. ol r.enl uorh
oi ?hnl vil(scs. Fourth IEt. Coag. Microbiol., p. 59.

78. 

- 

l g. Sorne faarors aff.cting thc s*sccfribilil, of ?lorrls to
viits.s. PrrJf,,. Filt]l Itrt. Co!8. CoDpar. Path.

79. 

- 

1949. Research on ?lant eirtat.s anil vifls ilis.dses. Bil..
Agric. BuU., 2, 347.

80. BRoADBENT, L. 1949. Potatocs and u.alh.r. 9. J. Roy. Met. Soc.,
75, SO2.

81. GLYNNE, Mary D. 1948. Lorlgittg of ureal aafs. Fataitg,2,323.
82. ........'......_ l9r'lg. Chah rahe-a dtul qrcsPor. Farmer atrd StocLbreeder,

p. 22&3.
83. Hr,LL, R. 1949. The co"bol oJ rirus !.llous i4 sqar bect dnd angod

scat arops. W Ttude Review, I, 198.
84. ...................- 1945. The r.hlilrc irnporloncc of s..d clols onl ,ndngow

dorr4ts as sor.rczs of bcct y.llous tir*' in Gaca, Brirair. Proc. ht. Inat.
Suga! Beet Res€arch, XII meetitrg, Brussels, l9{9.

85. 

- 

1949. S*gar bcet y.ltous arrd thc nangolil c/o?. I. Min-
Agric., 55, 450.

86. Gi,r6oRy, P. H. 1919. Nor.s on Hcrlfoflkhil. Itqi in 1945,1946 and
1947. Tra$. Her6ordshire Natural History Soc.,23,54.

87. S trTELD, F. M. L. 1949. Tk vir1ls in th. ?lant c.ll. Proc. Sixth
Itrt. C.ng. Expt. Cytology.

RESEARCH PAPERS
88. BAWDEN, F. C. aad K.AssANrs, B. 1950. Sone eff.cls of hosl4lan

n lril;on on the ,nultiplication of d/&res. AoD. Appl. Biol., 37, 138.
The aooutrts of tobacm mosaic virua preseDt iE sFteEically inlected

tobacco platrts varied greaUy with the mineral nutritiorr. oI the pla.trts ard
werc related to the efects otr platrt Stos'tb. I,llith platrts in soil, supPlements
oI phosphorus produced the greatest increases rtr plaat size, in virus concen-
tratiotr oI erpress€d sap, aDd i.B total virus per plaat; nihogetr incree-s€d
platrt size oDIy when phosphorus was also added, aDd otrly tbea increased
virus coocentrabon and tota.l virus per plant. Combired suppleEeots of
phosphorus and Ditrogeo doubled the virus conceokation of sap aDd i-ocleased
the total virus per plant by ractors up to forty. Pob-asium sliShtly reduced
ttre virus coDceatratroD of sap. though it usua y fucreased platrt size atrd total
virus per platrt. From all pl,aDts, only about oDe.thild of the virus cotrtahed
in leaves was preseat io sap. Virus producfioa seemed to occur at th€ e:pens€
of DorEal plant proteins, and the ratio oI virus to other nitlogeaous Eaterials
was highest iD plants recliying a sopplemeat of phosphorus but aot oI Eitrogen.

The efects of host outitiotr on the productioo of virus itr illoculated leaves
r€s€mbled those iD s]'stemica[y i[fected leaves, but werc more variable.

No ewidence w-&s obtabed, witll plaals gro{a in soil or saod, that host
lutritioa. had aoy coasistetrt effect o! the intrinsic inlectivity oI tobacco
lnosanc !1ru3.

The concentiaaotr oI virus irl sap Irom potato plants s,steDicauy
inlected nith two straila oI potato virus X waa tlot consisteatly atrected by
Iertilizcrs; the chiel efiect of host lutrition otr virus prcduction yras irdirect
by alteriag plant size.

89. BAWDEN, F. C. a,trd KassANrs, B. 1950. Soma cff..rs of lros, n*tlition
on tk s*scc|li lir! oI ?lants to anf.rrion bf crrlaii rir4s"s, Ann. Appl.
Biol., 37, 46.

Fertilisd tre3tEetrts tlat greatly inf,uenced the 8ros,'th of tobacco atrd
potato platrts itr pots had little cfiect oa ttre trudber tbat bocaEe inlected with
potato vims Y when tie plaats were colotrised by equal uumbeE of idectivo
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apbids, though the oumber \r'as slightl!. decreased by nitrogen atrd iacreased
by phoqlhorus.- -The iumber oI local lesioas produced on leaves of tobacco and liicotidni
glutinosa by tomalo ancuba mosaic atrd tobecco mosaic virus€s was ircre4s€d
Ly additions oI both nitrogen atrd phosphorus, provided that tiese also i.-
cieas€d gowth. The predonin.nt eflect of both trutrients itr increasi[s
susceptibifity w4s indirect by increa-siog Plaot size, but over certaitr critical
rangei both elemeDts also iocreased the oumbers oI lesioas Produced per unit
leaf area. Cooditrotrs of maximuE suscePtibility aPProxiEated closely to
those producirg optioal 8rotrth, aBd susceptibility, whether Beasured by
lesions per half leafor per unit area, wat decreased by a deicietcy o! e:ccss of
either alemetrt. SoBetimes the additiotr of oitrogen reduced suscePtibility
wbetr stil itrcl€asitrg platrt growtlr

90. BA\VDEN, F. C. atrd (va!. DBi. WANr, J. P. }I.). 1 9. Bean stQpk-
sl/eah cdusail b! a t4bacco nccrotis !rir(s. Tijdschrilt over Planten_sl/eah cdAsail b! a tobacco necrotis !rir(s.
zielrten, 55, 142.

Stippte-streak' oI Fretrch beaD, a serious ilisease ill some Parts of the

have particles of similar differ i! the manner i! which they afiect

Nether^6tr&, is caused by a straia ot the Rolham.ted tobacco necrosis vinls.
Tte two viruses are s€rologicaly reLated, cryst.'llize i-o the same mamer atrd
have particles of similar si;es, but difier iq the fianner i! rrhich they afiect
beaE: The Rothamsted vilus rarely sPr€ads beyond itrocul,ated leaves,
whereas the stipple-streak virus do€s. StiPPle-streak virus catr also i[vade
ste s atrd leaves \rhe[ introduced into roots.

91. BAwDaN, F. C., KAssANrs, B. a,ld NtxoN, H. L. f950. The ruchanicd
tlansr,ission and sorne ptop.rlics of Potato ?alAclinhle oilrs. J. Ge\.
Microbiol., 4,21o.

WitI the aid of abrasives, paracrinkle viius, hitherto transmitted only
by grdftitrg, was tratrsEitt d to Arrao Victory potetoes by iloculatiotr with
sip-from Gtectea pAnts, either symptoEless K.in8 Edward or diseas€d Arran
Victory. Tbe pro-portion of planlg ahat became inlected was increased whetr
they;ere keptin Aarloess for some days belore iEoculatioo

Tomato plaEts were more readily inlected thaE Arran Victory Potato€s, oo
abra-rive being Deeded. tnlected iomatoes were s,'mPtomless, but electron
Eicroscopy siowed their sap to cotrtaitr rod-shaFd Particles of variable
leosths iid about l0 BB wide. Such parhcles have aot be€tr fontrd in
uoi-nfected tomatoes and they are presomed to be tie viius; they were
destroved bv heating at 60'C.

Th; mt;re of si-tri'ilar particles in King Edward and Arran victory Potatoes
riith paracritrkle is uncertain, because rod-shaPed Particles were also found i'r
unhfacted Arran Victory. Rod-shaped particles also occurred itr uDilrtected
plants of aI other podto varieties- examhed atrd i[ Ees'ly rais€d Potato
ieedtiags; tbey were oot transmitted, either by iDoculatioo or by 8rafting, to
tomatdor otb6r bosts tested, and they witbstood heating to 98'C.

These results l ith paracrin}le paralel those with certaitr othd plant
vinrses. They iovalida6 theories that postulate its origin a-s a consequetrce
ot grafting aid render unDecessary the cotrcept that it is intritrsic to Ifitrg
Edward potatoes.

92. BRoADBENT, L. 1949. The grouping atd oten;itering oJ Myzns
persica S{rz. on Pllnlas sPccies. Arm. AppI. Biol., 36, 334.

Th; aphid Myzt s ?./sice Sirlz. overwintlred successfully oo ao almotrd_
Deach bv6rid for ihree coDsecutive yeaE. ExperiEeDts pro\rided qo evideDce
in tavorir o{ tbe theory tbat the ollactory s€ns€ is used by aPhids to 6Dd tbeir
host, nor were flying aphids attracted to other M. P.rsic.z or to hotreydew
oo the host. Havfug lound their host, Presumably by cha[ce, alate g)aoPare
tended to associate in groups.

93. BRoADBENT, L. 1950. ft, corretation of Lphid ,t{fibers lairh the
sp.ad of kaf loll aad r{tose ,nost ic in ?otalo crois. Atrn. APpl. Biol.
37, 54.

AD atralrsb of tbe results of experiEeots itr diEeretrt lErts oI Eagland
and Wales fiom 194l-1947 on the spread of potato leaf roU ald rugose mosaic
showed that leaf roll spread rsas c6rrelated-with the number ol ala!.,. My,us
,rsi.a {sulzer) causLt otr shckv traps throughout the potato_gro\riDg
L*n : ifr.r. 

'ri-as 
soire corretatioi with the maximum count oI M. Pcrst..E

Der IOO leaves, but this possiblv results froE tbe cotrelatioa between traPPed
iphids aud thi aumber'per IOO leaves SPread of ruSose mosaic Grctato
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virus f1 was mrrelated to a Iesser degtee with aumber of M 2r7si64, Perhaps
because other aphids species are ollin vectors With both disea-ses hjSh€r
correlations wer6 obtaitr;d wbe! the inJected plants rere disp€rsed amon8 the
healthy crop thatr whetr they wet€ placed to6fether in a row. It is coocluded
that it'is pdsible to predict tite aveate bealti ol Potato stocks ia tbe Iotlowin8
year ,I"d a"..ag" tl;p data; furtherlork may e-rable the bealth o{ itrdividual
stocts to be predicted-

9,1. BRoaDBENa, L., CoRNFoRD, C. E., HuLL, R. alrd TtNsLEv, T. w.1950.
Ou.ltuii!.ing ol o4hids, csPc.iLlly Myzus Frsice Sulz in rool clL,nqs.
Ann. Appl. BioL, :5. 513,

trtaDgold ciamps i[ EaDy districts of the British Isles were foutrd to Provide
overwULriag Stis lor My't{s Pcrsita \Sdz.), Hflerorrryzus staihfka (Kcrb)-
ard Aulaconhum sorari (Rlalt). After a severe vrinter, wbeD other meatrs of
overwinte.iDg are few, clampe may be the most imPortatrt solrrce ol M . Pctsi.a .

Onlv M. astalonicus Dotrcaster was foutrd itr swede claEpa.
Factors afiecting the in{estatiotr oI clamped matrSolds by M. ?elsita werc

the nEmber of apbids oa tbe croP whetr lilted, the methods oI toPPing atrd
clampiDg the .obts, and the te;p€rature i[ the clamP. M. ?crska was
iohoducid on the leaves, atrd clos€ toDping was oftetr an emcieDt meaDs of
coBtrol. Close topping did l,ot co![rol' H: shphyt.a; normally, this aphid
doqs trot seem to^ Le i root-Ieed.ing species, liui with artiGcialy colonized
Eatrgolds it fed on both exposed roo-s ind foliage. It is Dot knos'n how this
speci-es eDters the clamps. 'The temperature in ilamps was influetrced by-that
oi the outside air aDd fhe t11x of cover, bEt chaotes \r'ere loDt-term atrd did
not re8ect diurnal variatio'ni ia extemal air teEperature. Strdw, covered
with soi], r las t-lle best torE of cover.

In addition to harbowig M. Persice, Dangold claDps are also importa[t
sourc€s oI sugar-lreet yellor/s viius.
95. C^PooR, S. P. 1949. The mooem.nt oJ tobacco nasaic ljirt scs Lrtil

Potdo oirus X thro'ugh tomalo ?lan s. Ann. ApPl. Biol., 36' 307..
Tomato aucuba mosaic virus, tobacco mosaic virus atrd Irctato a'rrus x

took 3.9, 5 atrd 3 days respectively to mol€ from inoculated toeato lea8ets
irlto the petioles aDd st€ms.

Oo r;achiag the steD eech virus usually 6rst moved dowDward, but io
some plaots bolh upward aDd dollolvard Eovement occurred simultaaeously
atrd in a lew up*ard moveEeat occurred frst.

AI three virus€s kavelled tfuough the steln at apProximately the same
rate. Each was capable of travellilt Eore Lhao 80 cm, durht tbe 6rst 12 hI.
after enterilg the siem, giving a minimal average rate of about 8 cm. per hr'

UninJected pieces of-stem invariably occurred b€tweeD infected pieces.
Maximum lengih of stem throuth which virus particles had apparently
passed rrithoui causing infectioE, $'ere 44'5, 49 and 39 cm. for the three
vlruses.
96. CaAUDsoRr, R. P. 1950. ShtAies on tuo d?hid'lla*rrtirtcd tliruses bt

kgurninofi croPs. An[. Appl. Biol. (Io tlrc press.)
Pea foosaic virui was trarsmitled by My2us pclsica Snlz., Mecrosi?hurrt

bisi l{a.lt.. M. solanilolii Ast.. zad. A phis lab@ S.op., bt t aot by Ht'P.rorrtyzus
starL ea Koch. l[ is a 'aoa-persistent virus (watsoa and Roberts 1939)
aof i6 most readily transmitted ;heE vectors are iasted aod theD SiveE a sbort
itrIectjotr-Ieeding. 

' Vector efficieDcy was trot i[creased by increase itr
preLiminary faitiag beyotrd l5 min. or \dth increashg infectiotr_Ieeding
tevond oni hour. - Moit aDhids became troo-i-ofective within 15 mitr whea
feddins, but fa-sting aphidi remained iDfective for 3 hr. SPecjes tbat fed
readiti on tbe infeaka phnts were less emcient vectors thao those which
did not. S,eed s€t by idected platrts produced healthy seedlings.

Pea enation mosalc virus peiisted M.prsicaanaM Pisi-Ior fiorc tha[
l4O hr. ; its traDsmission wai uoaffected by ireliminary treitmeuts of aPhids
No trarstrlissiotr *'as obtained utrtil at least 4 hr. after aPhids had left itrfected
platrts; usually the'lateat' p€riod exceeded otre day and its dulafiotr was
ippareutly uqafiected by the letr8th oI the inlection-feetlirg.
97. GLYNNE, Mary D. a.trd [tooRE, F. Joar. 1949. Efrecl of ptctigls

crcis on the i*itcncz of cr.sPot on uiiet utuat. Ann. ApPl. Biol., 36'
341.

Survel6 of witrter whet lrom 1939 to 19,t6 show that eyesPot (Cc?.4sPorelld
Lc"bobnioittes Fron.) occurs throoEhout Britain atrd tbat its itrcideDce
depends largely on pievious croppia{ aDd oD weather. ExaminatioD oI 551
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crops otr laud \rhG€ croppiog for the previous 4 yeals was kuo$-n showed that
the itrcidetrce rose steadily $_itb iDcreasing numbers of preceding wbeat aDd
barley crops; where Deitber crop hed beeu taketr ,or 4 yd3rs tbe D"roDortioo oI
crops with Itrorc thaE 70 per ceot. infected sh-aws as 2 per ce_nt.._ risine to
45 per ceot. wtrere three oi four such crops had been takit and the aveiage
straws inlected rose from 6 to 55 per ceni.

- The pelcetrtage i ectiotr to be expecd in various troEps of crops was
calculated from prelious croppitrg; it was compartd rridthe^actual iniection
and so used to assess tho ioportaDce of othar factors itr determidDe thc
itrcidetrce of eyespot. High spri-og rainfau, early sowirE atrd a dense;htrt
fucreased iDcide[ce aDd low spring rahlall, late sowing and a thia irlatrt
leduced it.
- _ Eye.spot was aot usually severe otr aewly ploughed gras.slatrd u[til tle

thfud or fourth crop oI wheat, but under very wet coiaitiofu it ras sometiaes
scvere in the secotrd crop.

Oats is much less susceptible than wheat or barley, but some croD.r wene
foutrd with a third oI their straws in{ected

A brief survey oI winter wbeat ia Holland sugg€sted possible causes lor ttre
rise aod fall of eyespot in recetrt years aod for itifreseot^lower iocidetrce there
zrs compared with East A-EAlia.

98. Gp.EGoRy, P. }l., (PsacB, T. R. atrd WaLLER, S.) 1949. D.arh of
sycarnorc ,t..s assoc;atal aith an unidcntifctt lungLs. Nature, 164, 27i

A description is given of what appeaE to be a lethal disea-se of s).caaote
(Ac?a Ps?rdoplzrand L.). It is caused by aa unidentifed fungns whih staios
the heartwood and ultidately produces large trumbers o{ dry spores in thebar!. About 200 tre€s ia a sirdl area in Eiex have been kiiedl
99. K^ss^N!s, B. 1949, Porato ,tbers frced Jrom lcaf-tutt uirus by h.a!.

Nature, 16,1, &91.
All potato tubers infected with leaf-roll virus that survived 25 or more dav.s

at 37'5'C. produced healthy plaots: when heated for periods of between t;tr
aod twetrty days soEe produced healthy aDd others iflfected Dlatrte.
Treatment for 40 days did not free plaots lr6h potato vifts X.
l0O. KrEczEowsKr, A. 1950. I*rprcting raldr,onships bcrurcn

c.nt?al;ois of ?hnl virt/^scs aad tutibe* of heat lcsioas.
Microbiol., 4, 53.

J. Gen.

The efiect of dilutioo o[ truEbers oI local lesions produced by ptatrt virusqs
w"rs tested grephically and statisticaly for compttibility u.ith coat astiog
hr?otheses. ExperiEetrtal results are incompatible with ihe h]rl)otlesis tiat
lesions are produced because of cbance edcounters betweei 

_si.ogle 
virus

particles and susceptible retioDs of a unilorm t!'pe, and that vari;tiotrs iD
re.lponse to similar inoculatiotr betweea alifferent ieaves or plants occur solely
tecause of variatiotrs itr trumbeG oI such regions. The lesdlts are comoatibli
with the hFothesG that bdividual suscepEble regioas vary in suscep b ity
so that difiereEt numbers of virus particles are n-eeded to-produce i lesioi,
(!'ariations beiEg such that logarithrDs of Eioimal efiective d6ses are trorEally
distributed). The secotrd h,'potbesis is, tberefore, more probably correct, bui
tie trrst ca'n be itted to experimeatal resolts by iutoduciag I'arious auxiliarj.
assuBptioDs, such as the existeBce of qualitatively alifferctrt virus particles
aud susceptible regions. Conclosive eiridence is'unlikely to coie lroa
mathematical treadent of existing results, but oaly from a 

-new 
experimental

approecb.
l0l. KLEczKowsKr, A. a,ld NrxoN, H. L. 1950, Alt .bctron fikloscqp.

slltdy of potalo ,rts , in differ.n stores oJ aggrc$tr:oz. J. Gen. Microbioi.,
4, 22O.

Electror Eicrograpbs oI potato virus X show tetrous rod-sbap€d Darticles
oI variable letrsth but coDstart width oI about lomu. Lishtlv sh;.dowed rods
lyiag along the directioD of shedowing shoc/ a regutar cross-baddiog at hteryals
of about I0 Dg" Attempts to purify the vilus cause the particles to aggregate
aad b€come etrtwiDed to ,orm exteDsiye rope and treuike structures. Tbis
atgreSation toay be respoosible lor the loss of solubility that ofteo accoEpatriei
purficatiotr, thoogh similar structures are visible i[ Eicrogr.phs of both
soluble aod iosoluble preparations of tle purified virus. Htdrol,sG by
ch,'motr,?sitr produces products too small to be resoh'able, alld the materiial
relnainilrt after most of a preparatiotr h"as lree!. hydrolysed appears <inil"r
to tlat io udacubatrd pclraratioDs.
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102. WATsoN, II. A. 1949- Sorne noles on ?lanl tirus ilis.ases i't South
Alstrutia. I. Austr. Iost. Acric. Sci., 15 76

virus€s collecta in Adelaide, South Australia' IroE Nemesira aad Pctunia
\rere Drovisiooatly identded as cucumber vitus l, and tobacco ri!8EPot rrirlls
t "rr-iU".t". A;rus froE subterranea[ clover, lTrifoli{m subtcfionesnl !r?.s
ia.hun"a i"itl the " sub-clover virus " described by Aitketr atrd Grieve,
iI. Austr. Inst. Agr. Sci.9. No. 2, 1943). lt was aot related to a virus fouod
ii garden peas, which was provisioually idetrhfied as commotr Pea mosarc'

103. w-ArsoN, lI. A., HULL, R a,nd (HARTSUIJRER, K.l 1949. Yctlouirg
disease of " Familv 41" suear bet. Nature, 163,910

tre oaner Lv C[nct'and l-ou-chaatre entitled " Seed traDsmissioD oI virus
."n;;a:I'*sai be€t " is Eisld;tirs because it sugg€sts tbat beet yellows
iirus is seed iansEitted, atrd there is much evidence to show that it is not'
The vellowiDq d.isease fouod in a brecder's Pure li-oe of sugar beet, Family 41,
."."i.Ut.s ve-U"*" in some respects, and there is some evidence that it rs

carsea tv in apua-traosmitted' virus, but this does not aPpear to b€ a strau
oI b€et ye[ows virus.

Biochemistry Department
104- {Bowrs. I. H.) atrd KENTEN, R. H. l9'{8. Th. amilo at;d crmposilion

iad. tittitiott c;m. of collage . Biocbem. J. {t' 358-365.

105. (Bon Es, J. H.) and KENTEY, R. H t 948. The ellee, of alAalis on collageL
BiocheE- J. 43, 365-372.

106- IBowEs. T. H.) and KENIEN, R. H. 1949- The elf.el of d.omildtion
iad estctiicatih ot thc fta.tiuit! of collag.z Biochem. J' 41' 142-152'

lo7- tBowrs. I. H.) and KENTEN, R H. 1949. So,,'. obser.'alions o't thc
i^i"o inia di;kibt tion of collagerr, elastin, arrd leticule/ tiss1Jc f/ofl
diffu.n sourccs- Biochem. J. 'r5, 28r-285.

lo8. IBowEs. T. H.) and KENTEN, R. H. 1950. The suclling oI collLg.n in
it*"t;"r'sit"tio"" l. Sla.elling il solurions ol soditm hydrozid.. Biocbem'

J. 46, (itr the pIess).

lm. HETNTZE, S. G. ard MAIN, P J.G. 1949. Stuilies ofi soil ntanganese' l.
Pqobhosbhare as eztra.tant of so;l ntangaLse. 2. The e'chd g'
iopltti; ol the naneancsc of tiutrc! a*l alhalin. oqonk soils. J. Agric'
Sci. 39. 80-95.

l- The Dreseoce and distributioo o( div.letrt atrd trivaletrt Eatrgatrese in
pFofhosphate extracts of mheral atrd highty orSaEic soils were stu'lied'

2. A Eethod for esdE4tiag divalelt EaDganese itr Deutr-dl P]'roPhosPbate
solutioDs was develoDed 

-Iorm tbe dismutatiotr reactioD
2Mn+ { I- + 2H2O:M[+ I -r MnO2 - 4H l-.

3- Bv me3Ds ot this reactiotr it wa-s possrble to show that the maDgatrese of
pyT ophosphate extr&ts at PH 9'a oI mioeral sroils of low ortanic 

'Datteiaontetrt was in the divalent form.
4. The reveEe drsmutatiotr reaction may occur duritrg extr&troa oI soils

wit-h neutral p1'rophosPhate sohtion. The presence of tri-valetrt meogatrese
in such extr;;ts ^cannbt therelore be tak;n as Proof of the existetrce of
trivalent maoqaDes€ in the soils. Nor, siace pyrophosphato exkacts oI
orsanic soib rauce maosaaes€ droxide and tbe maqgaDese higher oxides
of"manqa.nese ia soils. cin tbe Dresetrce of drvalent margatrese rn thesc
extracd be tekeD as proof of thi: existeoce oI diwalent madgarese io thc
organic soils.

5. The use oI the leverse disoutatiotr reaction to hvestiSate the Dature ol
mangatrese hi8her oxides in soils b restricted to Di[eral soils los in or8-aDic
mat6r. Ors;dc soils retai! part o[ tbe divaletrt oaogatres€ added itr
ovroohosobite at DH 7 itr a f;rE aot reaatilv exchangeable with NH. '
ti+i or irtter poti"alent catroos. The oanganese so held ca!. however,
be recovered b! eitraction with PyroPhosphate at PI{ 9'4.

6. Odv a small Dart of the lnaogatrese taken up by oIgadc soils in the presetrce
ot a'mmoDju; ac€tate could be recoverEd bv sub6eqireEt repeat€d €xtract-
ions with amdronium acetate. Tbe recovery w:rs markedly itrcree-sed by
the addition oI low concentrations of coppe'r, cadmium, nickel or zi-oc

sa.lls to tle ll-ammodum acetate.

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-1-71 pp 20

166

With these salt mixtures cotrsiderably higher fgrres were also obtain€d
,or the excbaEgeable EangaDese oI soib td wbici' no ,natrsaoese has been
added tla"o with :ll-amhoDjum acetate alotre. Wbere i'opper sulphate
\}?-s added the additioDal manganes€ may have been liberated by redu'ction
oI tle higher oxides oI maaiinese.

7. IIt attehpting to extl-a'ct Eetal orgaoic complexes three mai[ fractioDs
of.orgaaic matter were obtained; the 6lsi beitrg water-soluble after
extrecting ttre,soil vith solium cbloride, the secotrd 6eitrg soluble iD p).ro-
phosphate, aDd tbe third in 2l)er.etrt. sodium hydroxidie. Mangan6se or
copper added as sulphate duri.Dg the sodiuE ch.loride extraction an_-d retaiq-
ed in a lorm not exchatrgeable with Na iotrs wa-s recovered i-o the suu
se<uent water and pi'ropho6pbate extracts. Evidetrce Eas obtabed tlat
ra tt€ water extracts the matrganese aad coppe! were still combiDed with
the orgaruc Eatter, apparently i.n the form in wb,ich they were origiaally
preseot itr the soil-

8. The-hwothesis is advalced tiat part oI the matrgatrese of Deutral and.lk.liDe orgaDic soils is presetrt a! comolexes witf the oreaDic matter.
Conditions uoder which ihe combilatio; of the soil mane;trese in such
complexes could cause mang.urese de6cimcy i[ tie plauiare discussed.

I10. KrNrEN, R. H. atrd ll^NN. P. I. c. 19,19. The oaidarion of manpantsc
by planl .nracts in ,h. ltrcsencc ;f H2O2. Biochem. J. 45, 25+263. -

l. A system wtrich oxidizes maDgaDese in the presence ot hyalrogetr peroxide
has beeD demonstr.ted itr horse-radish root extracts. iUs"sysiem atso
exists in othe! root extracts.

2. Under.suitable coDditions (i.r. iu pl.rophosphate or citrate at pH 7) the
oEdatroE product accumulates as a colourEd Eanlgadc complex. Ushg
horse-radish root extract. EEngatrese dioxide *a-i isolated'by the dis'-
mutatiotr of manganipyrophosphate at \Eea}ly alkalioe re3cdotr. The
oxrdatroo product decomposes bydrazioe and catr be estimated mano-
metiically by meens oI this reactian.

3. An iacrease in the rate of decomposition of hydrogen p€roxide vas
obG€rved otr additrt small amounts of maoganoG silphite to horse-
radish extra.ts. This efiect was attributed tdma.aganesi oxidation.

,1. The matrganese oxidising s].sftm in hoEeradish extract coEsists oI a
thermolabile and a thermostable factor togetber witb bydrogen peroride.
Partially purined Ixroxidase preparations ii the presencd of c;rtai peroxi-
dase substrates aDd hydrogeD peroxide, oxidiz6 Mn-=. lt is suigestedtiat tbe thermolabile atrd thermosteble factors in the extract are oerori-
dase atrd peroxidase substrate respectively.

5. The h)pothesis is edvatrced that the manganese reduc€s the oxidized
peroxida-se substrate atrd tbereby is itself oxidjzed. This iDvolves the
substrate io a cycle of oxidation atrd reductiotr. At low hydrogeD peroxide
cotrce_Dtiations, the marga,trese oxidation product may ieact with ptant
metabolites other than hydrogen 1rcroxi-de; tlis would involvd the
maoganese ill all oxidatioo-reduction cyr:le, which may explain its efiect
oo plant respiration.

lll. KENTEN, R. H. atrd Irt^NN, P. T. c. 1950. Thc ozirhtitm of mansanese
by P.ror;dos? systcr,,s. Bioched. J., {6. (itr the press).

l. Plant peroridase prepar.tions from borseradjsh and tumip in the presence
oI certaitr phenolic substrates and H2O2 have been siown to oxidise
llangalese.

2. Oxidatiotr of maDgaoese could be delilotrstrated with phenol, D{resol
o-cresol aod resorcitrol, a-s pheEolic substrate, but aot sitb hyfuoquinoDe,
catechol, p).rogelol and cifieic acid.

3. The efiect of variation in the pctoxidese, phenoric subotrate, and H2O2
coacetrtratioDa have been studied. Aa active svstem could be demonl
st-ated with lr€ of pcrcsol.

a. The results are iq agreement with tle b!.pothesis previouslv advaDced
that the DangaEes€ reduces an oxidation 

_product ;{ tbe pf,eaolic sutr
strete and thereby is itse[ oxidised.

ll2. M^NN,. P. J. c.. l9lt0. Maagatesc dnil pta,,t ntetabolisrt Spec. Conf.
i.o Agriculture, Australia, 1949.
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ll3- P^iERsoN. [. S. aEd PIRTB, N. W. 1949. Thc ch'micol dnd Uologi|'al"' i"l-*i;r"-'ri "-rt;iii fro"tio"" lrom B cella' abortus' Proc Fourth
iot. Coag. Microbiol. P.234.

I l,l PrRrt- \- W. 1949. Introtluctotv Lttkt lo ,hz srntqosion " Ndlstc oJ lhc

ba.t.rial sulfacr." Edited by A. A. lliles atrd N W Pirie'

l 15. PTRIE. N. Il\/. l9'I9. Th. ,,ssodalio,' oI t'irusrs :/,ilh othd alcTials .in""' ir'i'.iir-i"a i" )iix. wn. sirth ltri. coDs. Expt. cltologv, 1947

Expt. Cell- Res. SuPPl. L., ltl3_191.

116. hRrE, N. W. f949. Struc,ure and octiu;ta..s of thc bacl"idt stdacc'
Nature, 163' 897.

ll7. ELSDEN, S. R. aoil PrRlE, N. w. 1949. Obit&ary Notice-Mario/ie
Stefhensorl. J. Geo. Microbiol., 3, 329.

Nematology Department
I 19. FENwrcK, D. $. l'iabitily sludies oi thc Potatoaool teluol'lt y:h4e:?

rostochieosis. r. T hc eslimatiol of totol cyst conle ' AccePted tor puDlrc_
ation bv T. Helmiothology.

flr"'""ne.il "oriacioles und;;tvinR the estimatiotr of cvst cotrtents are

di..^";f;;; t!;-i[uiq," t" inii""a described. Atteotiotr is Paid -to 
the

ir**ti.".f .-t-o."*.iiti". Lmple tto- 
" 

mass of c)sts, the tr€atmeDt of cysts
orior to dissecdon. the method of dissectroo atrd etruEeratiotr ot eggs atr(r

ffi;;bt"i"J- Tie paper is lollowed by atr apPeodix by lliss E Reid otr atr

improved method oI cyst dissectioa.

l20. FENWICK, D. W. lg4g. I nuesti3arions on th' tm'ryetuc oI llttv@ f'o"t cysls
of the boialo-root ecluorm }le|.,'rodera rostochieosis '' 

l?thntqut an4

;atiab;litv. l. Helmiatholosv, 23' 157-170.
Data obtaiied -bv hatchias 75U iodividual clsts in Potato-root drBusate

are oresented. The 
-v?riatiotr 

exhibited by ttrese cysts is estimated atrd the
efiect of different methods of atralysis described. It is concluded that excePt
;;;;; ;;i;;,;;single cv;t hatchitrg is not an economic'al use o[ time
and th6 uL of riultiple samrles of at least 100 cysts is advocated'

l2l. FENwrct(, D. W. 195O. I nvestigaliols on the .mcr*ncc oI la'1'a hom rysts
' - " 

"mt iitiiroot eeluolm HerctAearostocbieDsis: 2. Thc Jotn oJ hotchiq
.:,r-".' I. tt"t-iotholosrr, 21, 7'r'86.

h;;i;i-.;.G;;;u ii sroup. of lo0 cvsts were exposed to the action-

oI Dotato-loot iifiusate and the number of Larve liberated at the etrd ol

"".Li" 
irit.r""t .t time recorded. Tbe sigmoid natue oI the hatchiDg- curve

when olotted aeainst los-time wa-s established The iEPlicatioos ol.tus are

discusied. It is iouctuded tbat probit aaal)'sis of hatching data-rn coujrmcuon
with the totat numb€r of larve tiberated is su6cieDt to eoable coEParrsoos

to be made betweeD difiereot sets of batchilg data.

122. FENwrcK, D. W-lgbo. ttu.sri8ar;o6 on tk emc/*tue^oI ladta flom crsts
ol the broldloroot eetuoTr, Heterodera rootochiensis. 3' Lamct emcrgcnt?
;i';;i;:";; ii iijucttcz ol porato-toot diffuatc' l'}rernint\olosv, u'
l5-86.

n"-"tect ot f.."ni"gs from three varieties of Potato Plants o^E three, soils

naturallv i ested wit! Eeteroile/4 rostochiets[ was iDvestiSated Sorl leacDrots
atone reiuttea in a 50 Per cent. hatch whilst leachings fros Ctotr.tDq Pr+T
iused 86 oer ceot. oI thi larva to emerge. SiSni6catrt diflereoces were detect€d
between ;its aod there was evidence of di-fierences io degree oI emerBence

due to leachitrSs from difiercnt host warieties.

123. FENWICK, D. W. 1950 " Btal;cd W" tech ql! lor testinS'D-D' ds'--' iian nmipa* as,,inst ,he Uot&lo'toot ;eluonn Nature, 165' 604'
PJ;;;;;iG wEre carried out oo ure efiect of D-D on H'teroilcrd

"'.t"- 
- 
fi-i,a.t1.""a that Eortalitv itrduced ir cysts enclos€d iq ba8! w\i9h

riere buried in the pots of soit \ras very Bruch higher thao tlat rnduced- rtr

cysts occurriDg natrirally in ttre soil. The need for cautrotr rtr rnterPreEtrS

sirch results is stressed.

124. FBNwrcr, D. W- Vbrying wnzlocidal 4Jcck oI tt;Ifctcnl som|lcs- o['- " b-'i iiii"i it c ,otato-r'aicluatm Heteroaera rostochieDsis Acc-ePted

tor ou"btication 'bv 
J. HelEinthology.

r'""isa'moles of D-D wire investigated for tieir nematocidal efiect againsl
tl"t-iii riiit ;"rtis. Five dosagei of D-D *'ere investigated toSether with

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-1-71 pp 22

168

oDe control. - Probit curves were plotted for €aah s,aEple aad the probable
docage oI each saEple ae€ded to give diEerent kills was cbmputed. Siinifcaat
Ornerences rtr dosag-e were treeded to give 95 and 99 per cint. k b I nearly
seveD times as much of oDe samDle as 6f another wa.s riquired to give; 99 Frc..t kill
125. FENwrcK, D. 'W. aqd FR-ar{rrLrN, \r. T. Fwth./ st/.tti.s on thc idcn i_

ficatiorr_ol Hetorcd.e'" spcci.s bt tamal kngrf. e*ept"a L" i"Ufi*ti"lby J. HelmiDthology. -
Ushg a standard techniqoe described iE a previous paper. l,arla were

measurFd from cysls o{ eight populatioEs oI ictercrkta-tr'oa h.lrowrt }lost
plaats. The data tbus obtained u,€r; atralsyed atrd par"ameters derived {or thc
mea"o leogths and standard deviations ior eacf population. Uettrods oIideftifying po-pulatiods by means oI these parametds'are described.

An-appendix by.Mr. G. V. Dyke is concirned u,ith the ttreory oI statistical
enalysis used itr this paper.

126. FR NxlrN, Mary T. 1949. A quich rnzlhod of d?rfiorrstratinp ncnaroiles
_ oI_th. t.nt s Apheleocboides iz licucs. J. Hetminth.23 (li2):91_9S.
By this. method reEatodes of tjAe gerrns -Aphetcnaior&s pirlsitic in leaves

caD be staioed in sirl. Infested leaves are piunqed. wifhout orevious nreo-
ar"atioD. irto boilitrg l,actopheoot coDtahiDg d.l4i5 per cent. aiid tuchsfi f;.
atout five miDutes. The Ieaves are left ln the laitopbeuol while it cools-
diferetrtiated in 50 per cetrt. alcohol atrd then transierred to concentrated
pheaot where tbey ar€ cleared uDtil the rorms can be seeo stained red in tic
uDstained leal tissoe.
127. FR^N-KuN, Mary T. 1950. Tuo spe.ies oJ Apbelenctloid,es associateit u;th

- 
shauberry b d disca"t. ir Britaii. Anri. Appl. Biol. 37, l_10.

Two species of ,4pfuJerarrord?s have been recosDlfu i-tr the buds o{ eelworm-
diseased strawberry plants. Tbey ale identifed-a-9 ,4. lraaarie (R)tzefra'P,os
l89l) atrd .{. litzema$os; (Schwartz l9ll). The chiei diagtrosiic characterB
are described aad teasons giver .for regardin g A . olfikhrs (RitzeEs-Bo6 I g9A)
ae., syroayn ol A. fragdria (Ritzema-Bos Egt). A suss;stioE is Eade that
,4. riDrs, tbe blackcuiraDt eelworm, may be s!'noirlmous-;rith the strawberrv
eelworB, .4. ritzcrna-bosi, owing to their morplot6gical similaritv aad to thl:
successful tratrsler, itr inoculation experimeati, of ach to the E;rDal bost oI
the other-
128. FR NKLTN, :\fary T. 1950. Th. tyst-lormins sb.c;es of th? s?nus

Heterodera Schrnid, l87l- Technical iommuiicitiotr N6. I oi the
_ Commonweatth B]Ireau of Agr-icultural par&sitology (ilr press).
Ttis is a review of the published work on the 8 crstljoimiie sp'ecies and

two varieties ol llckrod.rd. The rDorphology, bioiomics, edec's oa ttre
host planls, host raDtes aad diskibutio; are aeaft with, and brief accounts
arre given oI sode oI the more recetrt work on conkol. There is a bibliocraDhv
of refereDces to vrolk published up to the end of t948.
129. Fi^Nrq.rN, Mary T. aad GooDEy, J. Basil. 1949. A cot on btu-

laclolhcnol techn;qu. fonnoa ing plait+arasitic ncm@toit s. J. Het-mb-
tholog_v 23, 175F178.

- A m91bod b describ€d by which smalt Dematodes sucb as species of ,, i,rrrr-
c.!toid!s, DillhnchlAs, Monochrs atrd Dorytoit tr,s !l,,|y & broight rapidti Irom
ixative to tractophenol containiDg '01 par cent. cot6o btue, ii whici thev are
stained. They cao thetr be batrslerred to aad DermaDetrtlv mourted in s[;h w
tinted lactophetrol. The Eethod depends 6a tbe tem;erature of the-6rjt
Iactopheaol behS betseen 60" and 80"C., iI it is tower tb6 worms will coltaDse.
The whole process catr be accomplshed ir a Etatter of miautes comodred
with tte weeks usually required lor processiog i.tr glycerhe.
130. GooDEr,, J. Basil. 1940. The co rol ol AnqnilJu]d^a d;og€.ci orr tk sc.d

ol qazd and rcd clou.r W fumigalio* iith;n till brom;dr. I. HetnjE.
thology, 23, 13l-174.

It is shorfn tlat inlest€d seed of both teazel atrd red clover ca.n b€ sacc€ss-
tuIy tf,eated wift methyl broDide usinE ttre Dethod devised bv T. tuev
in 1945 for otriou seed. The germination oI both teazel and rei clol,er wair
slithtly improved by tumigatioD which al6o conkolled lutrqi atrd bacteria ver.v
well. It is reporbed tbat eelworm di.€ .e oI tezel $,as-frst discovered ii
EESl,and b!, St-nil"trd atrd Miss Britton in lg{8 atrd tbat of 5()3 saEDles oI rcd
clover seed examiDed by T. Goodev ia l9{,1 aboEt 6 per cetrt yielded;pecimeEs
ol A. difsaci.
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l3l- GooDEY. T Basil. t950. Tht " H?"tizonitt " ' 4 hith'no $4/'N'olkt'
'"" iti*t"i' "i ^ii.ts 

ol tk Tttenchoid'l (Readv Ior press)'

132- GooDEY. I. Basil. 1950. The Pohto 
't'b"-rot 

n"narodt' Dilelfncbos
"" iffi.iLt" tiiii, titi, rt " to'use ol 

'cluotrtt 
itis'lsa in btlbots iris'

(Ready Ior Press).
tgs Gooorv. T. asd GooDEY, l. B4sil 1949' T&e?''o' cc'uo/"t of ?otato--- i"a;t uecd hosls. J. HetEinth. 23' 89-90'

It \ras found in Prhce EdEard IslaDd that the Potato tuber_rot e€lw^orE

n;uloh"s iLsttucror. cj;n cause lesions on tbe uDder8rou[d stefixt ol Lorn
rr.lii v^tt^ " r.";s L. Tbe authors confiim the occurrence ol le$o-Ils oa

H";'#ii'-'fr;;;; nel<ts io tle r.os *nere io 1947 potato tubeF !'d.b":"
;#fi;i;J;th tlii ""t",o.-. 

Tbev were able to find D dcstruc'or i
ru"i&i.l;;; ;;-;;i[i;; oa the rf,izoaes or a'other conomo-n weetl:

ilE'd#iii"G. sr-irt-"-r*;s L. gotl **d" *ere abuadaot in wheat.an'l
;fi"*si,fii;;-lil ii"so"i, igas."a it s clear that thev catr s€rve as alter-
ffii'. iJJt" i" *rti"n fle iarasite can PerPetuate itseil in the absence oI
potato€s.

134. GooDEY, T. 1g4g. Labolalory ethods fo' uorh uilh Pla'1| a d soil
'- ;;;;;;".' $;. ire.i". ;a ri"fr. Tech. Bix No' 2 H rt-s o . ...

A ;;;;-i.i;;*io"v -"tloa" ."a techniqu€€ tT d"t'l$ 
":1ld - 1*

t 
"t"a-""it"If" 

f.r colecdng' processing, staiLiirt alld moutrting Pliant atrd

soil nematodes.

135. GooDEY, T, lg50'. Soit und frcsh uatq nc'notodes' (Io the Press)'
ire e"i"r.. g- G. lg4g. Poto;to rcot ..luo1m, D'D' a"d soil st'rili'alion''-- 

7t1. ni"tx l- 1947. J. HermiDth', 23' 73-88'

A factorial Dot ;xperiEeot to test the eflects oo Potato€s o[ steam sterili'-

^c- "i -lf. iit station wll.h Hel.roilzrd loslochietsis cysts ; aDo rolecEotr
ii n-n t^"orua in that order) was repeated in the second ye-ar'-.$'rur ure

,,raiti"" ii'mi".a fertilizers as a fourtb {actor' The first-year trftlrtrgs werie

;;;e il ffiiA;#.6tion laa a sieoficatrt aesative efiect' aud tbat the
'"i*r*i?.-.*riE'* -"Gii 

sterilization aid tle " son ameodmetrt " actiotr. of
6:rr*i;;i;;;;."i;;aaitioo to the Positive fertilizer efiect' a tresative

tfu.titizer x eetwo'rir) ilteraction occurred ; this was iaterpteted as a wastage'

iome of fhe fe*ilizei beiDg used itr efiect for tbe production ol eelworm cysB'

137. PErERs. B. G. aDal FENwrcK, D W lg49' Fietd' t"idls -loith 
D-D 

't;'turo'-" .giiJb"td".""i ccluotm. \tt Appl Biol' 36' 36H82'
D-d oirture was used atairEt Heteroilz/a aoslochictrsis at.sevetr 2_acre

st*'i frtllJui"?a-ur..fi""a soils' Apart Irom a pilot trial v'here.soil

H';i;t"d; ;-tt"g, ;lectioos were carried out in the autumr' ard- Potatoes

-* i-wn ttre ioUo-wiai vear. Factors itrvestigated were rate ot aPPlrcarroB

ib:;ot, ioi,;d-ddd iil b5l..."l, depth or iojection. (4 o'..8 *)-1lg-ll'
Lii""1- 

"'t 
torii"g .ft". ioiection 

' At the mbst respoDsive of the sites (wainfleet)'
il;;-;Gla. klll, 'and the post-crop eelwoim po,putatio-n.wer€ all ro-ughly
lii^''ii+"".r'i"-itt" rate of a;ptcatidn. Utrder favourable circumstances
Iiiiliiii't. -- 

-iia aaa some'tiriog lit' a 50 per cetrt reducuon in eelworo
l.i.""i:i#i ***'G;ft". t"Gd; &' te expitea from 80o Ib /acre' but the

iJuction is more than mad;8ood durinq the Rro$'th ot the subsequeot croP ;

l#i"iiiiii.r-dpiiEtioo J &tworm on"tte tr-eated P.!ot" I'ads to their ba\rina
. I"rg;;-tprbtbt than the uDtreated cotrtrols at.lifting time , Ot trle $teg
t""t"a. til.'Ut".tuoa soi.ls gave a lower eelworm kill atrd.a Euch lower )'reltl
;T.i;*i".iT'n ti""-sirt""Jr sands. After autumn itriectron tbe aematocrdal'

;;;;#;i; -th.-fiyt".td"l ugit or o-o peoltt in ibe soil for Eatrv weeta'

i-ril'""-.al i"i..'uo'" a taint tas detecbile itr the croP' with a chemical

lrii"l.i,i-i"'th" i.t of sooe unlrtrowa, 6xed chlorine comPoutrd

138. PBTERS, B. G. lg4g. Pol\to root eeluoit't 4 sttiotts o d casil!-spcod-p'st'*- 
Ziiii'i.r*ii ii"""t""a. Aon J R r$cs Agric soc ' Year 1949'

-27.
t39. PaaERs, B. G. 1949. Control ol ptd;t 4e aloitcs' ReE)' ProSr' Appl'

Cheo., :l3, 47H80.

l4O. haEBs. B. G. 1948. Fina! lcport on t/;ak uli'h D-D ata;n:l P(aq---- 
eetuorrn (Heterodera rostochiensis). Contrdential rePort to the Agrr_

cultural Res€arch Council. 36 PP'
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Entomology Department

BOOK
l4l. B^RNES, H. F. f949- call r,idgcs ol cco ornic imbortan c, Vot.6. Gdll

midg?s oI,iiscehar.ot s.roy's. Ci6bi l-ocL-wood a;d SoD, Ltd.
The sixth volume of tbe seiies deals 

-with 
the call midqes itriurious to

BaDboos. Be-sket Wiuors, Beverag€ ?laots, Dye an"d TextiE ph;ts, Herbs
(AroEatic, Culinary and Medicinal) Insectici<ie plads, Spices and Sugar
ptanLs.

PUBLICATIONS
142.. B^RNES, H. F. 1949, 71, srr8s i4 o14r gdrAcns, New Biotogy,6! 29-{9.
_ _-A popular account of the ecology of slugs.l{3. ...................- 1949. Tt control of slugs -on allotnns and, qalk ts, "fbe

Northem Allotmeot atrd card;n, l,-99-102, f25'l28, t53:156.
144. 

- 

1949. Srqs. Wye, t,50-53.
A precis ol the atnwe.

145. Ey^Ns, A. C. 1943. Ot some earlhuotms [rorn loua, includinp a d.sc/;b-
tiot of a r'.u speci.s. Aoa. Irbg. Nar. His[. (tI) 14, Sl4.

146. EvANs, A. C. 1943. A ,n.liod ol srudyi;g thc bunoaiq artisitics oI
eaflhuorrts. Ann- Uag. Nat. Hist., (II) f4,643.

147. Ev^Ns. A. C. l9{8. The id.ntity ol .anhuorrns storcil bl, ,iotcs. Plrcrc.
Zool. Soc. lrodoo. ll8, (2),356359.

148. Ev {Ns, A. C. f9r8. Sludi.s ot ,hc relat;onshi?s bek )..n carthuorrtt and
soil fdlility. ll. Somc eflccrs ol eallhuorms o; soit strutru|c. Artr. Appt.
Bioi., 3s, [l ), r-13.

149. EvANs, A. C. atrd curLD, W. J. I\tcL. 1948. On thc cocoots ol sorta
Brit;sh Lurtb"iide. Ano. Mag. Nat. Hist., Ill 14,7t4-

150. EvANs, A. C. aod curl-D. W. i. McL. l9{8. Somc not s on r.btodyario,
;n B"irish.arlht orms. Anu. .Mag. Nat. Hist., (Il) f4,65,1.

151. Ev^Ns, A. C- and GurLD, W. J. McL. 1948. Siudis in tk /.larionsttils
h.luEzn cadiuornts and soil ferril;ty. lV. On ,k lifc cyclcs ol soint

_ _- British lunbricidr. Aon. Api,t. Bi6t., fS, (1, 4?t4gi. - '
152. EvANs, A. C. and Gurro, W. J. I\rcL. 1948. Sr&dtes in the lewaonshifs

b.tuc.n earthuorms and. soit lhility. v. Ficld fapvtations. Aon. Ap[t.
Riol., 35 (4). 48S-193.

I53. GurLD,W.J.McL, l94g. Sttdies or.rhc /elationshils bcruc.n .Gthuorrrs
atd soil lcrt;lity. lll. Ttu effert o{ soil tvb. on thcirru.tar. ol cMthuolr,
potul4tiorls. Atr-o. Appl. 861., 33, (2),-t8t-t92

154. JoENsoN, C. G. f949. D.t'clofm. t ol research in lh. i[scct a.rolauna.
Brit. Sci. News. 2, 3-U6.

Tbe developmeat of res€arch on irsect aerobiolog.y duriug the last 50 years
is drcscribed along with special probtems oow treing ii'iestigatia at Rotha;Lsted
and Cardir€totr.
155. 

- 

1950. Th. infzstarion of a b.an fr.tit b1t ADhis fabe Scor. jt
ulatioi to toind direc,i;. Anll. ADDI. Biol. lln tie oiesst.

The priEary Eigr-atiou oI tle tear ilhis troui winter' tros& to teaas we-s
studied itr relatiotr to witrd directioD. Tte iarestatioD of the beatr croD Fe-s
heaviest along the edtes ,acing the prevailing wind duriog prilr)ery migrltion.
Other factors in additiotr to uitrd direction which mav have indueacoa tne
i[festation pattem are dicsussed.
156. 

-1950. 

A sudioi tlal for smdll aifiot* iisccls uhich atarorratiaztly
t?glegdks lhc catch inlo successittc hoarly sarn?Ls- Arr-o- Appl. Bioi.
37, m-gt.

A nes trap has b€ro develop€d-namely tbe suction trap-to overcooe
objections to -existitrg oethods;I trapping-ephids atrd other $DaU insects.
The apparatus whicf, is descriH lerc hi3 a devic! for separa,titrg op tbe
daily catch iE 24 successive houdy samples.
157. 

- 

1950. Ttc co pariso, ol suct;on tlap, stkh, tlap aut tot 
'-aztJy t quan italiv. sdmPlint oI small d;rbolnt i',s?e,s. Arm. Appl. Biol.

(In the plass).
The perlormatrces oI suctiotr tBp, sticky trap and tow-Det are compar€d.

At -low rriad-speeds the sticky trap and iow-net are ver5r iae6cieoi; at
higher- wird-speeds they sufiei frorD- the defect of ob ainina samples with a
!'ariable aad unk.oo$a degree of peighting due to simulE,neoui e.eriatioo
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6f win.t-sDeed and ias€ct deosity. Tbe suction traP which saBPles air at a
*o"ta"t i"t" i" 

"u 
r"lod_speeds apPears to give more tlccurate resutts'

f58 IoHxsoN. C. G. aDd EAsroP. V. F. lgS0 Arhids 'aqlural 
in a Rolha '

""' !ii"l""i;i,i ,ii;i,; 'r;;- 
,h';", gtouad teiet Jrcm'J*nc to 

^ 
otc'nber'

j|ti. Ptn R6v. Ent. Soc. (ln the press)'

l5g IoHNsoN. C. G. atrd SouiswooD, T R' 1949' Seasonat- r?tords tn- - icaz "i rclg ol fl,lins }ten;ptqru HeteroPtera, pefttcttolty Lyglns

rr']aterrsis ca*eht itr ttits 50 ft. ,o 3'000 ll &ouc lhz gound t'roc' t(oy'
hot. So.. f,oiaoo A.2't (10-r2), t28-130'

160. TAY!oR, L- R. 195O. Sywhtottous 
'no\,t'nznls 

ol beon 4?,is' EIrt Mon'
Mag., 84' 52.

161. Wriu.rus, C. B . 1g4g. Jaaca/d's senlic co'frciett and coefrai!!1t-oJ-Iy:l
'"" ;;;;;;;;1; ;,i;;; io tnz tosintnn;c siries Ann' Bot NS 13 (s)'

^ 
il"l*", , the validitv o, Jaccard's coe6cients suSSesti!-e that thev

.'" tH-;i;;;;; in" "i,L.r 
in" sample as well as bi the Diversitv o'

the popElatron.
rA, 

- 

lg4g- MiEration h tebidoltetu tnd tic problem of oientalio't'
Proc. Rov. Ent. Soi. LotrdoD C 13' 70-84'

^ 
.1,;"--;i'#;;;iil.*i"s thtt th' 

'hrection 
of the $'ind is not likelv

* & ",t" .i,,tiriiii";-;.;; i" ih" orieDtation of migratory flights io teP!
doptera.
163- 

- 

1949. An a.ttemPt to fo*cast changes i't i'tsect Popllations'
BntGh Sci. News, 2, 360-362'

A ;;;i;;;; ;iih"'work done on this problem at Rothamsted' Part-
icularly desiSneil Jor oversea read€rs atrd Press'

165. -- (lS5O). Thc aP?titatio of thc loSarithmic se es-to.th? htq Pncit' - 
^r *"--)*. ir blant sb:ecies in qubdtals. J. Ecol., 37' l-30'

,c. .lG;ssi"n of ife {requency distributiotr of platrt sPecres m.quaora:
sho*"e th^i u th" plants aie distributed io a log_series-or in any riequency

;;;i'&Je.s.; .t "itt line relatiot b"tween the n-umber of sPecies atrd-the log'

^ili" i"-L. 
"r 

oi.dmts (i.?. area sampled) -tletr tbe distributioa of sPecies

iL'l"i#ii,**i'J."liiil d,.a"t" aind 6o a measure of Diversitv . since

iiI-+"X"iiL"."ia-"G purer'v a matter of selectlotr by the observer-the real

*ir6giJ i^*,i;;u.u is bein! me-surea is the Diversitv'

Bee Department
166- BurI-ER. C. C 1949. So,,tc 

"etdt 
in b?t lescarch 

'oday' 
Ana' Rpt'_--' 

c."t. e.it"c. g.iti.tt BeekeePers' Association

167. RrBB^NDS. C. R. 1949. The cllect oJ anacsthetits u?on the IorcBi 8
behdtiow ol thz howrbe.. (R€ady for Press)'

l"iJf"si" #*t.ttoroiorm d&s uot impair the memory' cbaoge the lorag-

i"" b;;-;;;.;;;uce tbe lotrSevity ol w6rker honevtres Altlouth aaaes-

ii'#;td;i;;;iora" aoi .rot impai' the meiory or heated bees it
ii'?i iii;6-."i"- acti',ities and rasulis lo tbe eliminition or reduction of

;i&--T;";1fffr? i""d."ii"", r,t u* "" direct efiect upo! their lonsevitv'
taliti'"]'? "i ""*f emers.d b".s with carbon dioxide ;liainates most of

tf,*ti,iil-"*.'iii'*;a -",'"*-*."ti"g activities aod causes them to rorage

at an earlv age.'" *rrti*##".f 
atraestlesia with dtrogen are simil,ar to those with carboq

aio;ae aaa toth wouU appear to exert their efiects try causrnt a temporary
oxygen lack.
l6e] S "so*,l. 

lg4g. Hnmndiry in 
'tu 

ainter cl$ster oJ a colo"y of hoaeybecs'

IReadv Ior Dress).
o"$f+;A#Aditioas have little efiect oD the humiditv witrin a

*i"i"iTi'i"t ilt -.a"*t" whter temperatures' IIiSh extertral hu-tlities
;;;;;;;i il.;loov bv causing waier vaPour disc[arsed from the cluster

to cotrdeose within the hive.* -Th.--.;;;h.* in a cluster cotrtaidng brood bas a lower saturatiou

^."1#Ii*trl"'ii"i r"""a i" tt" same ctusLr rrithout brood The absolutt
ii'iiftiV .?*ta" iffii""pl*.-"*i* tt- poitrt to poi-ot in ure cluster' and E
seneral Iollows the tebperature rn such; waY t5;t througbout much ot the

ErTJtl,?tiiJJ"iii'iutriide'6cieocv ontv *'a'ies wiihir smar li,its'
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BOOK
169. Bufler C. G. 1949. The Honel/bee- At Introillt.ticn to her Sense-

Phls;olog! and Behadour. Oxiord. University Press.

Insecticides Department
CENERAL PAPERS

170. PofiER, C, 194a. Mod,en insecticides dnd methods oJ a??tacat;on.
J. Roy. Agic. Soc., 109, 175-193.

l7l. TA'r"rERsflELD, F. 1948. Edrly er?etimmts o, Pyrcthrum AroainA in
England. Pyrethturn Post, l, No. t, 3-8.

172. Por.rER, C. 194a. The deoelopmzht oJ pyrethrurn-oil slrajs fol the controt
oJ Insec, pests of slored prcduars. Pl.reihrum Post, l. -No. 

2, 5-7.
173. \M^y, M._J. I\sec-ts and insecticiiles. Chem. atrd Druggist. SepteEber

and October, 1948.

RESEARCII PAPERS
174. McINrosE, A. I{. 1949. Rel.aliob betuee fadicte sir. arrd shdbc of

insecticiilal. sLspet sions and, their contact toxic;iy. 11. DDT a\d lot'errone
susPeflsiots against Oryzaephilus surinamensis L. urith sorrLe time
mortality studies. Ann. Appl. Biol.,36,535.

DDT. suspeDsions previously tested ol1 adult Tlibolium cerlane{m Hlrst.
(Part I-) were tested on Oryzdephillts s rinarzrrsis L. and gave similar results.
,'.r. tor.icity increases r,e.ith increase h size of crystals in suapeDsiotr withitr thc
limits tested. No tests were made on the efect of crystal ihape on toxicity,
Dor o[ the eEect o[ time oE mortality.
- Five t}.I)€s of roteaone suspeDsiotr were prepared :-(l) Colloidal rotenotre.

(2) Sma.[ e]ongated plate shaped crystals. 13) SmaL hexagonal plates iE
aggregates. (4) and (5) Two suspensioDs cootainitrs bexaeoD;l ptati shaDed
crystals o[ difierent sizes. The- toxicity o[ t hese"suspeisions 'to aduliO.
sulinam.,'ti s L. v^s irversely related to particle size u p t6 t Sop. The variatioD
in toxicity Day be 500 times. Crystal shape seems to tte unimportatrt. ItaD-
pe3rs tlere{ore, thatresults with rotenone a.re rhe opposite ol tdose u,it} D.D.T.

The variatiotr oI mo ality with time was also stutied. Crystalline roteootre
tike D.D.T. (Part I.) gives a gradually increasins kill ; ioUoidal roteEoEe
gives aD idtial paralytic efiect followed by recovery ot tle insecLs.
175. LoRD, K. A. 1949. Thz ellect of inserti"ides on lhe resrird;on of Ofizee-

phifus surinamensis L. An a er pt to co Ualc the ;beed of ilio; ol a
n mb?r oI D.D.T. analogt es. AD!.. Appl. Biot., 36; S-i38.

A method has been devised for obseryhg tbe efiecls of a oumber of Eoo-
volatile cotrtact poisous oa the oxygeo uptak; ot grotps ol Olyz@lhitts stina-
,r* r,sis L. Toxic coqceatratioDs of D.D.T. atrd o( its analogues adplied as dusts
ircreas€ tle rate oI orygetr uptake; subjethal coaceitrati6is aoDear to
bave oo efiect. The lotal oxygen uptake ol gyoups of stat]ving O sl4riiime sis
appeaB to be consta.trt, whether or oot they are treated with D.D.T. or its
analogres. In e3.ch case a l.inear relatiotrsh.ii appears to eEist betweeo letret}
o[ [fe aDd total volume o[ oxygeo respired before death.

The magD.itude of the stiEulus of D.D.T. to increas€ respiratioE aDDears
to bo iodepeEdent of the cooceotratiotr of the dust. TUe itimuli res:uitine
fmm the actiotr o[ D.D.T. and ils aaalogues are approxiEately equal as ai
the rates at which the iosects die- There is, however, aa appareirt iorrelation
between molerular \reight atrd leagth of life, i.e., tb€re is a idDdetrcv for Lhe in-
s€cts heated wit]| the poisoas oI los/er molecular weisht to die dore raoidlv
thaa those treated with the atralogues oI high moteculir weieht. The efiict rif
beazetre hexachloride on tbe respiration of O- srrdnazazsis Eas beetr sbown to
be similar to that of D.D.T. The eEects of a trumber of i[secticides mav be
classiEed into two groups (a.) Tlose stimutatitrg rcspiratiotr d.f,. D.D.T., R.H.C..
alrd ttre p]'rethins and (b) Those depressing respiratioa a.g. ioteooae, and ttre
organic tliocyarate Lethatre B.71.
176. PF-^DEAN, S. 1948. Sradirs ol iLt?cticidzs ltm aith sbe"id feLrer.c

to the ctfecrs ol tempe?atr/c a\d humidiry. L Ptetinimti inocstiiatiorts,
csp?ciallt on corcentration-time-rnortal;ry retations. SuX. Uoi. nes.
40, t-25.

177. PRADEAN, S. 1948. Srudias or. insecli.ide frlms uith sttcciat rcfaetcc
lo lhe elfects of ten P?ratur. and hamid.itt. 2.-Eflect of te";ferdts; or. thc
toxicity oI D.D.T. lt ns. Bu . Eat. Res- 40, 239.
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178- PR DE^N. S. 1948- Sradirs ort i*rcct;citk fl,,ls uith sqccial 
"Ic'c"c'lo lhc .fleclt of l.r brralvre an!, hltnidity. 3. Efrctt of rcld;vt hu'ntdtty

on tha i;zicity offli,ls. BuI. Etrt. Res. '1O' 431.

179. T^TIERSFrELD, F., PorraR, C., LoRD' K. A., Gg-LEA!', E l[" W^Y, M'-J '
aad Sro@R, R. I. 1949. Inscc,kitks dcrntcd fion ?lorls' tlbe
Bulletilr, No. 3.

l8O. W^Y. M. I. 1949. A t chni442Iol dckrmi\;ng th. Slo'nath Poiso" 
'fccl'* ;;1;;,;ill"';"i 

"pi;iit 
t it 

"i;"s;zsars. 
Aia. Appl. Biol. i16,86-l l2

Methods devised for ieeditrg individual i$ects rith le3l areae beannS
k ";-d;.i; ;a los""tiaa"" -"t" described An accouut is Bv99 9f tle
dimcultieiof aDDIvi[s the lechdque to smau i$ects and to those \ritb errauc
i*ai"nEu[".' 's"-d data is giv;tr to ilustrate the efiect of vario$ factorg
ir-"-*"Lt"t*.t i"."cts i".toi..u poisotrs Tbe dosage Bortality curve for
stomr.h Doisotr eEect was found to be tr?icely sigmoid : atral,'sil ol resutts
by the oathod of probits therefore Proved satisfactory'

l8l. WAY, M. I. lg4g Labonlory ezpdim. s on tht tff4t oI -D'D'T and--" 
E.-ii.b. i"""rtoin aPhidophag;us i;s?cts anil th?it hosts Butt Etrt Res

4, 279-297.
It *i.-iorrO inat Syrphia hrvt were remarkably- resistaot to.DDT'

6lms otr loliase. Adults-w;re susceptible aod eveD sublethel coaceEtratioDrt
i"litiG- o"iioSUo". Field concdotrations of BHC PreparatioDs w€re

destructive oilv to voung Svrphid larve Adults were tughly susceprrDle
i;ld-";;"ih;'.4b.'o.i.-.",i il u.c. dusts aod spravs on Ioliage wt-re toric
to adulls ;d larve of certaiu CocciaeUids and to adults o[ BracoErd sp€cres

anJhrve ot a Cecidomyid. In general the aPhid bosts were more rcsista'Dt

ihatr their parasites aod_preditora to the D.D T atrd B H C PreparatroDs useo'

182 w^v. M. 1.. HoPxrNs, Barbara aud SMITB, Paulioe ll 1949' Pholo'
h.,ihdisn;nd diabd\se in ins.tts. Nature, 164' 615'

,c.t;-.L;"'t""t ;-*iature of 24"c. it was Iouod ttrat day leDgttr during thr
tu"; ";A "f 

iii;rtria olela..d ltbe tomato motb) itrduetrced diaPause io
if,e Liriti"" ""o-. 

Practicallv l0o per ceot of pupa from larva leared-at u'
a and I hoiri ";tificial 

lisht per 24 hoors were of the diapause tyPe wEeE
la.rva were reared with 16 hours light per 24 or uoder cotrtitruous lrght' pracEc'
allv all the resottins Dupa were trou diapause Light ha's sollre in'flu-ence.oo

ii,ioause of Pizris'&aisna (t3rge wbite b\tlr.rflyl Mat|"sha btossl'a
GLUag" M.*l arrd, Phadon ;ortr;ana (Mustard beetle)'

Woburn ExPerlmental Statlon
PUBLICATIONS FROM THE STATION IN T948-9

!&1 lll M^xN. H. H. atrd BAF.NES, T. W. f949. 7l' co'tpcti'ion bc'ua'r
'*' ;*;;-;;"; iii" iua" udzr' controthd conit;tion'' rv' conpctitio't

raitr-SteIaria media. AoE. Appl. Biol (Io tbe Press) -rgl- iii urxr. H- H. atrd BaRNi.a, T. w. 1949 rtu bthaviots oJ nt'ro'- 
;":"""" danu.s in thc soil- I Thc loss ol "tanul;al 

t/o*n' J' ,{grlc'
Sci. {Io the Dreas).

t8s. Ai i;-iit;:L iv. lslg. Th. Iorlnalitln oI ni"atcs in so;l lollouint
;aiolts crol ,otalions. I Aanc. Sci. (Itr tbe press)'

lsd. A;',iilo.,L'Ii. 
-H.-'isld. 

iov" aeani in Enitand The couutr,'oao'
December, l9{9.

GENERAL PUBLICATIONS
187. G^RNER, I{. V. 1948. Tha inigatio't of sugar bcct' Brit' Sugar Beet

Rev.. 16. 109.
r R8- a;;;;' H. V . $4a. ToP dl.ssirtx uh.at' Far6\n8,2, 

'fi'iI5. diiii"^in.v. 194s. Moiunneofiotclops t sl$a;bcct' Fzrtuids' 4
iil ;il;;: ii. V. 

'is+s. u"tt i"! o7,oor irops trl Maq*s aid tsniPs'
Farminq, 3. 76.

rgr. 6ci. wlc.'rsle. sol o"atw 7"r-",. J. Farmers'Club,2' 14 .. ...
igz. Ooc. W. C. 1948. Tlu tolc oJfe ilizcrsin th' naltonal 

'cono'ny 
Eetnnzet-"- s""[t. Iune 1948. Atso puEtshed in Atrq' Agroo,6' 687'

lC3 oGG. W.- C. tSlS. Imirotting soil ptodtctittily : k Peratc cttrnat's-
U.N: ConJ. oo the Conservation and Ut izatioo of Resourc's l ntro_

a'"ii..v pipE p..pired tor sectioa Meetings: Latrd Resources 5(a)'
Improviag Soil Productivity,

1e1- i;E':-w.'c, lli4g. F? alit rs in P,cs.nt4ay a{;caltur'' "The 
-tines''
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