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PUBLICATIONS
Department of Physics

l. KEEN, B. .\. 1946. Re!,o a d, lrcposals o, qlti.uttwat ,ott(r art
th. i,,t gfalior ol lhe |i)orh of thc d?ba rn?nts conc:tnd in soit itlti,atiox.
(Report No. S.2 of 1946, C,ovemment Presr, Jerusrtem.) (ConfrdeDtiat.r

This report was prepared at the requejt of the Falestine C,overnment. tt
r.views the present agricultural situation and the methoJs required to d"al
with soil erosion and to coDserve the land. .\ develoDm.trt rrro;ramme and r
3uitahle admiristrativc organijation is presenteC in sime deiail]

2- K!EN, B. \. 1917. R.po ol the ,nission appoittt?d ,o ?n|uir. ;nto
the Ptodrcl;on and translort ol t.g?tabl. oils aii ott sttds biodu*d in
th. West .lftkan @loni*. C.flol,ial Omce Report No. 2l I. His
Majest\"s StatioDeq Omce.

Dr. Keeo st_as Chairml'o of this llissioa. seot out by th: hom: Govemment.
Thc a8r'icxitural. cconomic aDd transportatioD di6culaics facing aD appreciabllr
itrcrease in vegetable oil e\ports in tbe imEediate future arc di;cussed in
detoil, aDd a number of recommendations are made in all thrce of these main
alivisions.

3- KEBN, B. A. 1916 Ttu agtirultunl de*loprunt ol th. N;ddk East.
His llajesty's Stationer) Officc.

This Report embodies a detailed survey ot agricultural problems io the
fourteen territories that came utrdei the acaivities ot the ltidille East SuDDlv
C,€Dtre. The agr_icultural, sociological aDd economic factos in each couh'tri,
are surse)ed aod a descriprion is givcD of a, trumber ot interior systems of
agriculture raDging from the Sudatr Plantations Sl.ndicate to tdc ltalian
colooies in Libya, aU ot ubich, although origiuafitrg from vert dificrcat
obiectives. possess one feature in commoD: thev havc found a wai round ttrc
great obstacle of agdcultural improvemeot that is presentcd by th; tra.ditional
and ingrained system of la[d itrheritaqce aad tetrure. TIie conclusioa is
drawn that no getreral atricultural development of the lliddle East is possible
ooless these examples are BeDerally fouosed. Proposafs are thcrefore madc
Ior the creatioo of orSatrisatiotrs having the cssen-tbl ,caturcs of a public
Utility Corporatioa. It would thetr b€ pGsible to circoavent dificulti.s of
Ia[d tenure sithout the grave disorgaoisation that \rould accomDanv atrv
eEort to cbatr8e this deepl, irgraiDed-Ieature of the social orsaEis;U"i.

Further sections of the Report deal \yith the scieDtific- alld techoical
prcbleEs oI agricultural improvelletrt raogitrg lrom soil to livcstock and
,odder-
, The Report conclude with a detailed outline of thc functions of a proposed

Uiddle F,ast Council of Agdculture to s€rve the Middle East as a wiod
,l KEEN, B. .L. 1946. Dr. Ldttry's lh.ory of {ound-uater accumutaliofi.

Phil. IIag., Ser. 7, 37, 502-504.
This letter is a criticism of the ba-sis of Dr. Ijirrv's tleorv. It is shown

that hi8 basic assumptiorB are incorrect as they hai,e uot tiken account o[
ttrc physical coosequeoces impc€d oo *.ater moveEeEt ia soil bv tbe qeometrv
oI its pore-space. A brief erposition is given of thesc factois, *,hich werl
worked out itr detail and verifed at Rotbamsted itr trumerous earlier published
papers.

5. Sci.oFrBLD, R. K. 1946. Ioric forces in thich films of tiquid b.tuccn
chcrgcd s rfaczs. Traos. Faiaday Soc., 128,219-ZZ8:

Chatrges i-o tbe thickoess of liquid 6lms between solid surfaces Dlav an
iEportatrt part iD the sucltirg aEd shritrkitrg of datry s),stems.

Thc equatioa
- | .vL6

i_:--_-col_ 

-

v\/'frco f \/T
ha.s beetr obtaiftd, i-q which -Y is eitlier the thic[tress oI a liouid film adhering
to a single solid surface oo which there are cbarcd atom i,rouos at surlaci
deosity .f, or hal, the thicktre*s of a 6tm betwin two su'ch jurfaces. tn
obtaining the equetioa it is assumed that ions of on€ kiod oDly, atrd of
valeocy p, constitute_the diguse compolreot of the electric doublc iiyer, aod
that thesc iors are i-n ideal solutioi. 3 is a coDstant depeadini on thc
tcopcrature atrd the dielertric coostalt. .o is the ionic coniatrati6n at tbe
outer surlace of thc film o[ one surface o; that irl the centre of the ilm
b.tw€etr two surtaces. It is coosidered that the excess h,.drostatic pressurc
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acting on the 6lm whea it is in equfibrium {'ith the bulL liquid at the same
height G EIag."The calculited thickness€s oI flms of r*'ater oo Dica aod glaas, of heryl
alcohol o[ glass, and of hexaBe on steel are iIr good a$eement with the
oDtrcal measurements ot Deryagin and Kussakov. A calculation otr tbe
sime liroes do€s not satisfa.torilv rcProduce the experimental data for
soluhons oI sodium chloride on glass.

6. kNMAN, Il. L. 1946. some aspects of .ooPoration in nal{rc.
J. Royal CoI. S€i., 16, ll7 129.

Rothamsted work during the pa^st twenty_five years is reviewed. From
ficld aod laboratory sources, evaporatiotr from bare soil ha-s beeo shown to be
qovemed by the r;luctaEce of water to move in a soil having ooly a slisht
deficit of iroisture below ncld caParit]'. Under the contltruously moist
surface coodihors of {allory soil iu u'illter it was fouod possible to estimate
evaDoration Irom weather datz. With this eDcouragiEg si8[ of order, an
anaiytical keatment ha^s been developed in recetrt years in terms of the
abili_t!, ot the air to take up morc water vapour, and tle availability o[ energy
to su;ply the necessary beat of vaporisatior. Exp€rimeotal work to check
these' ibi-orctical appr6aches is d&riH atrd the results are sularlltrised.
EvaDorafion losses from open water can be estimated from weather data:
evadoratioa Imm moist, baie soil exposed to the saEe weatber is 90 Per cent.
of ihe opeo water lo6s io all seasons: traGPiratioo from turf, pleatifuly
supplied with v,'ater, is about 60 per cent. in winter aDd 80 per ceat. itr
suDmer o{ the opetr water lo6lsl.

orEER PaPERs

7. SCEoFTBLD, R. K. 1946. Faclors inJht nciry ionk crchan& irt soik.
Soils atrd Fertilisers, 9, 265-266.

8. RussELL, E. .w. 19,16. Dec? ?loqhing. Farm Mechaniz4tion, I'
84-€5.

9- RussELL, E. W. lg4$- wearh.l arul soir rirrr. FarEing, I' t3f -132.
lO. PE!.!.AN, H. L. 194$. Wearha atd ctqps. We.tler, 1' 169-17l'

ll. kNrAN, H. L. lg{f,., Eoaqorarion i, tak c. RePorb of Progr€.s
in Pbysics, lt' l9{8. (In the Pr€ss.)

Department of CLemistry
FERTTLISERS AND MANURES

Coor.E. G. w. 19,17. Fenitis., Ph.rn erl fi.lt uorh. Attb. E:4.
Reco.d, 240 2{4.

A descriDtion of ao experimental fertilis€r pla.emeot dril with a toP
detiv€rv mecianism built atihe National IDstitute of Agiicultural Etrgineeritrg
atrd atr'account of its bchaviour in 6eld experimetrts at a number of centres.

13. CRowrsER, E. II., and LEA, F. M. 1946. sirico PhasPhzle. Agr.'
culture, 53, 102-105.

A hish temDerature Droduct was develoPcd during the war by heating
sround;itreral'obosDhat'e with soda ash and sand in ihe pnesence of steam
in a rotatinr fuiraee ot the tlpe used for making cedent. The itrSredients
are 6rst wo;ked ieto Dodulei and thcn heated to l30o-140o'C, Powdered
coal beine used a-s fuel and care beiog taken to sinter the noCules and not to
melt tlrei. The fluorine present itr mo6t mineral Phosphate is remowed and
the remaining io8redients-react to give a product which, after Sriading' has
tE€D eiveD the trame "silico phospbate" [t contaitrs about 3il pcr ceol.
P.O. imo6t comDletelv soluble lo citric atid atrd highly soluble in ammonium
ciirite. Ttre phbsphoric acid is preseot as a mixture of calcium silico
Dhosohate and_calcium soda Dhosphate io solid solution.' Iir comoarisons ot eoual a;ounts of phosphoric acid sitico ptrosphatc gave
slishuv hiiher vields oi swed€s t.han superphosphate and otr the acid soils a
coisiai:ratly tareer uptake of phosphoric acid. Tbe two phosphate f-crtilisers
eave cloG€ly sinxiiar risults for potitoes on very acid soils; superPhosphate
*rs slishtlv suDerior on the less arid soils

tttaiutacturi bas sincc teetr discotrti.nued owing to the necessarv rrversion
of the Dlatrt to ils original use for cemeot manufacture.
14 'CRowrBER. E. u. l9{5. IJn2rhauskd mansial oalQ': So .

asbccts n??Aina teuisior. l-€cture publisbed ia Report First ()r(linary
M;ting, Central Association Agricultural valuers, I I - la'
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15. CRosrrHER, E. lll 1946. The I94G reporl ot lesi.lual ,ranurial
r,4lr"s- I-Fcture pubtisbed in ReporL Second OrdiDary Ueeting.
Central Association .\gric. Valuers,22 29.

16. CRowrEER, E. lI. 1946. 1916 ta.bles and erampl?s of ,.sidLal
,rrirl*lial oalues oI fertilisels and the ma uti l talues of feeding stlqIs.
Published pri€telv by the C,entral .{ssociation of Agiicultural Yaluers
September, 14.

17. CRo]r'JTIIER, E. ]I. 1946. The residlal ndnwial uluz of Ic tl;serc
and feedirlg stLffs. J. Ro]'. Agric. Soc. Ena., 107, 107 121.

A review oI the scieatitrc and experimetrtal background to the problem
oI estimatmg residual walues or "utrexhausted improvemeflts". The results
of the early Wobum atrd Rothamsted experiments are discussed a.nd ar
hterim accourt givetr oI current RothaEsted experimetrts or a four-course
rotation (Hoos Field since 1932) atrd on grazing (High Field since 1937).
The successive attempts to dra{. up residual value tables Irom the fust pap€r
of Lawes in 1870 to the Report of a Ministr)'oI Ag:riculturc Conference in
1946 are considercd. The recent Report was the irst to be accepted by the
represeDtative orSanisations coDcemed.
18. CRowrr{ER, E. lL 1945. Soils atd fertilisers. J. Roy. .A.gric. Soc.

Eng., 106, 6l-73.
A review of recent hvestigatioas.

19. CRowrEER, E. rt. 1946. Soils aid fe il;se6. J. Roy. Agric. Soc.
Eng., 107, 7l {5.

A rcview of rccetrt irvestigations.
20. CRoWTIiER, E. )L 1946. Modeln tlends i fertilisel ptartice. Pntt

lished by N-F.L-. Lircs. Branch, Programme of Conferetrce, June 14
zI.d 15,27-32.

}IINER,\L DEFICIENCIES
21. BREMNER, J. lI., HErNrzE, S. G., trIANN, P. J. c., and LEES, H_ 1946.

Metallo-orgt nic com?lexes in soil. Nature, 158, 790.
Compounds which extract Iarge amounts oI polyvalent metals Irom soils

also extact large amounts of organic matter. This suggests that some of
the polyvatent metal i-ri soil exists as iffoluble co-ordination complexes with
part of the organic matter and tiat the presence oI the metals ienders the
orgaric matter insoluble in *.ater atrd in neutal solvents not themselves
forming complexes with the metzls.
22. DroN, C., .\[ANN, P. L G.. and HErNrzE. S. G. t947. Thz "rasitv

ledu.tbte" ,nanganes( i'1 *;*. 1. Agrtc. Sci.,37,1?-22.
F-actors influetrciDg the "ea-sily reducible" matrgatrese iD soils were studied.

Pyrolusite aod a s,.othetic maDgatric hydroxide are 'easity reducible" but
maoganite atrd hausmatrdte are "difficultly reducible" torms. The substitu-
tion of hydroxylamine hydrochloride Ior hydroquiroBe itr Leeper's procedure
is suggested for simplicity. It gives rcsults oI the same genera[ order io
ammooium acetate solutions, but slightly hi8her. Some modiicatiol is
recessary if it is required to demo[strate the presence o{ maoganese oxidel
more ieactive thatr p,.rolusite.
23. HAI-E, J. B.. and HErNrzE, S. c. f946. Marga ase toicity affecti.ng

cro?s or acid soils. Nature, t57r 554.
As tbe result ol saDd culture experiments Wallace, Hewitt and Nicbolas

(Natu/., l!)6,77a) sh 
'wed 

that tbe characteristic "fietd acidity" Ieaf symptoms
ol runaer beans ard cauliflowers are due to toxicity o( maoganese. Some
twerty-fwe ca-ses oI damage to field crops hawe prbved or ;ratysis to be
aqsociated with very high concentrations of mangaoese in the lea;es of the
platrt_ a_Dd lol^, pH values aod high exchangeable manganese in the soit.
Detailed results are given for eleven pairs of samptes trom-gooJ atrd bad parts
oI nelds.

. HALE, .J. B., WArsoN, 1\{. A., and HuLL, R. 1946. Som. car.scs of
_ chlorosir ard wcrosis of s garbe.t loliaea. Ano. .\pp. Biot.,33, 13 2ti.

- The symptoms aad characieriitics of dwo v-irus and onr! iungus di;ease and
four nukitional disord€rs of sugar beet which cause cbtorosis ind ne.rosis of
the folia8e are described. Tie causes of the diseacas anl methoCs of
distiqgui"ling betweeo tbem have been iovestigated by analftical, patho-
logical and 6eld experimental metbods.

Experimetrts in which diagaosis was cotrfirmed by serotogical atrd spectro-
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cherEical methods show that tbe two ofteo easify coofused dGeas€s, sugar-be€t
yellows virus atrd ma8.Eesium defrciencj, cao be visualy distiDguished.

Sugar-beet yellows virus reduces the potassium, but slightly increa-sas the
magnesium cofitent oI tie leaves.

Ma8[esium deficiency symptoms are associated with a low magnesirm
cotrtent oI the foliage, but may be ioduccd by salt applicatioE rvithout
greatly a(ecting tbe magnesium anallsis-

"Pote-sh" deficiency symptoms are oftea, but trot [ecassaril, associated
with a low pot2-csium a.nalysG and may actually be caused solely by a
deficiency oI sodium. In the treld, s!.mptoms are induced by sulphate of
a.mmoDia aDd phosphate applicatioEs aDd flray be Fevented in some cases
ty the applicatiotr of either salt or muriate o{ potash, in othe6 by salt only.

ilatrganese deflcietrcy sjrmptoms are a-rsociated witl a low maoganese
content of the leawes, which can be readily increased by sprayiDg or injection
with manganese sulphate solution, but a high conceltration oI margarese in
the foliage, such as sometilDes occurs naturally on acid soils, has a toxic efiect.
25. HErNrzE, S. G. 1946- Mangancse dptrr;?ncy in Pcas auil olhct,crols

it lelaliofl to ,he a ailabilitf of soil na garlcse. J. A8ric. Sci., 36,
22?-238.

Crops s€Dsitive to mangatrese defciency are generally healthy otr soils
with more tl1au 0.3 mg. exchaageable Mn per cetrt., but they may also bc
hcalthy on soils n ith less thal1 this amoutrt.

Other {ractiotrs oI the soil marganese, hcluding those which are either
rcadily reducible or soluble in soahum hexametaphosphate, arc no more
successful tban the excbatrgeable manganese itr characterizing deficient soils.

Manganese defrciency in crops otr a number of fetr aad other soils yas
Iound to occur where the soil had both low exchaDgeable mauganes€ and high
Bitrifiable tritrogen.

Sodium hexametaphosphate exkacts the tota, matrSanese trom some fen
soils and also the oxidatior products {rom ma[ganese salts added to neutral
a.nd alkaline soils.

Pot expenments showed that the control of Uarsh q)ot ill peas required
atr adequate supply of mangatrese thnoughout the vrhole period of seed
Iormatiotr. Ma[gatrese accumulated in the plant b€fore floweri[g is ioefiective.

f{alsh spot could be iaduced in peas grown or a soil dch in availablc
m.Eganese by itrjectitrg simple inorganic aDd orgatric nikogen compoutrds
iflto the plant.
26. HETNTZE, S. G., and IIANN, P. J. G. 1946. Di alenl flanganes. in

soil eztracts. Nature, 158,791.
Evidence wa-s obtained tlat manganese itr alkaline pyrophosphate extracts

oI soils is irx the margaaous state. The additioo oI maoganese dioxide belorc
the pyrophosphate extractiorl tre3tly itrcreases the soluble manganesc,
especially in soils of high organic matter. Manganous maDgarese may er.ist
in co-ordinatiotr compounds with soil organic matter but the pos.sibifity of its
Iormation by reduction duritrg the extBctior catrnot be ruled out.
27. HBrNrzE, S. G-, aDd MaxN, P. J. G. f947. Sohble con?lercs oI

rnangdiic mdngdnese. J. Agric. Sci., 3?, 23 26.
Polycarboxylic and hy&oxycarboxylic &ids as weu as pfophosphoric

acid Iorm complexes with matrga.nic maDganes€ which are soluble over a wide
pH latrge. It is suggested that such complex Iormatlon may be of importance
in mailtaining niurganese in an available Iorm io soils.

GENERAL
24. CooI(E, G. W. 1946. Where ,o Put the feiiliseT. Farmer & Stock-

breeder, 61, 582.
29. CRo\,'TEER, E. M. 1946. Sal.t i&to sugar. Farmer's Weekly, 2,ll

No. 15,31.

Departuent of Soil Microbiology
30. KrEczKolrsKA, l. 1945. The pro&ariot of ?la$rs by Rhizobium

baclerio?hage in ?oued llates afil its ldkk as d con ttirrg ricthoil.
l. Bact., 50,7l-79.

The 'phage studied iE thG work wa-s derived from 8ardetr soil surroutrding
tJrc roots ol peas, and frrst growa on pea nodule bacteria.
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The quantitative work was carrieC out by oeatrs oI plaque coutrts, using
a tecbnique of poured plates.

A statistical examioadon of this method showed tlat the modified plaque
technique could be so standardized as to make possible reliable estimates bv
*-hich t"_o or Dore 'phage suspensions could be compared.

Plaques Foduced by this method developed in the substance oI the agar
bv the lysis of the mhute bartcrial coloD.ies devclopjng tberein. Tbese
c;lodes ceased to be s'rsceptible to 'phage attack alter about 24 hours ot
hcubatiotr at 250 C., thus limiting the plaque size to the volume 6[ed by ?hage
difiusion within this time.

Both the number and sizc oI tbe plaques were afiected by the concentmtioo
of agar, the compositiotr oI the nutrients in the Eredium, the temperature o{
incubation, and the age of the bacteial suspension used for platitrg.
31. KLEczKowsr^, J. l94'. A quantitatite *un! of thz iileracli(m of

bacren&Phage aiti Rlizobium using the technique of ,osed Plates.
J. Bact., 50, 8l-94.

whea suspetrsrors oI'phage atrd of live susceptible bacteria are mixed, a
cotrstant perceotage oI the 'phage particles becomes attached to the bacteria.
D€ad bacteria and live bacteria that are resistatrt to attatk by the 'phage
attach to theBselves a percentage of the 'phage particles which decreases
with iafieasing'phage coflcetrfi'atioo.

Whea added to a youtrg liquid culture oI bacterira, the 'phage commeoces
to multiply lirithio 45 D.inutes alrd cotrtiaues to do so uotil the culture is
cleared ard rlo further bacterial lysis occurs-

The frtral concentratiotr oI 'phage particles reached is independeat oI the
initial dose, but depends oo the irxital supply of bacteda.

The fltral 'phage particle trumbers are Breatly affected by tle age of the
bacterial culture wheD inlected with 'phage.

When a cleared culture of 'phage and susceptible bacteria is kept Ior some
5 to 6 days, growth of the bacteria may rccommence. This secondary Erorrth
cotrsists oI susceptible bacteria ff of a trew dissociant strain resistatrt to
the 'phage.

The rcpopulatioi of the previously lysed culture by susceptible bacteria,
growing in ttre presence oI 'phage, is made possible by the appearalce, durhg
the process o{ lysis,_ of some sub6tance that protects the bacteda against
'phage attack.

The resistaat dissociatrt straius o[ barLeria resembled tbe parent forms
aotigedcally and were as efiecdve itr aitrogetr fixatiofl within the host legume.
They maintaiDed their 'phage resistance after cultivation in Lhe laborf,tory
up to 2 years. They were readily produced in soil cultures of bacteria treated
*ith 'phagc-

Wheo clover, growlr asepticaly, was iofect€d \vitb a pure culture of a
,Prisorixrr strai[ susceptible to the 'phage, resistaDt variants appeared in the
nodules i-tr the absetrce oI the 'phage.

Amotrg the natuialy occurnng strahs of Rrrizobilr, that were tested, only
a small proportion of shains of pea o. clover nodule bacteria (10 to 15 per
cetrt.) were Jourd to be susceptible to the strain oI'pha.ge studied.

The bearing of the results on the probable efiects oI 'phage in tie soil is
co$idered.
52. KLEczKowsKA, J. 1944. Thc seParution of dilfercnl st/ains of

bacterioPhage frorn a elud.e cuUure. I. Ba.t., 52,25-.32.
A nuober oI difierent strains o, 'phage werc separatd from a crude

'phage S2P11 which wa^s isolated directly lrom the soil by means of a straitr
oI pea nodule bacteria.

The strains of 'phage difiered in host specincity and in the size oI plaques
prcduced by them.

Serologicaly tley were related but not identical.
Lytic activity of the'phage after iDhibition by its a.ntiserum could not be

regained by dilutiotr beyond the limits of serum activity.

33. NuruAN, P. S. 1946. G.netical fdclors conc.rneil ifl the symbiosis of
clol,er anil,roifule bacteriu. Nature, 157, 463.

In red clover there are hereditary factors which iD.fluence tlrc efiectivity
in nitrogea fixatiotr of the nodules as well as the numbers formed, rxhile othe.s
iofuence the time of irst appearance of trodules and the trumtlers formed
$.ithout influencing efiectivity. Factols ilfluencitrg the last two non-adaptile
characters do not show anv marked dominanee but this is shown bv those
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afiectitrg the adaptive character of effectivit). SiDgle recessive geoes that
influence the efiectisity responses are highll sp€ciiic to a giveo bacteria.l
strain. A cas€ of complete resistance to inlectiotr vas showtr to be coDtrolled
b)'a recessi\-e gcne operating in co[junction \r.ith a matemal {actor possibh,
cltoplasmic.
34- \urnl.\, P. S. 1946. I'aliatiD uithii st/ai\s of ctooct ,rodat"

bacteria in s;:e of nod lc\ prodtt.':t i't ttu cJl?.tirity" rl the svl/.hios;\
J. Ba.t., 51, 41I 432.

The paper describes experiments on the irfluence of passagr through the
lru.t l.gume and of storage iD soll and on a8ar m.drum upotr thc svmbiou(
beha\iour oI tiro strains of Rhizobiu . Thc results refcr to mean tensth
aJld "efl$tiritr" ol nodule, on red.lovcr gruwn under bact.riotogicaitt
controlled conditions-

The original culture of the efiective straiD -{ *-as fouDd to be unilorm itr
rhe bebaliour ol isolations from repLcate colonies. altlough considerabl.
variadon rras lound behseeo the responses of individual plaflas iDfccted from
the same colony.

\either pladt pa-ssage uit! or without tuterveoiog platirg or short-time
culture on agar nor selection Irom large or small nodules had any efiect on
the mean size or efiecti\ity of the [odules produced by stxain A.'

P]ant passage similarly Iailed to Bodi{y the behaviour oI the itrefiective
strain H.K.C.

Or the other hand, after the storage of strain A itr steritised Woburn
sandlr soil inefiective variatts were found to cotrstitute a considerable
proportion of the bacterial populatioo. These variatrts resembled the pareat
tr?e in cultural and serological characteF.

AIte, the pa"ssage oI these i[efiective variarts tbrough the plaDt, two
rewersions to the efiective pareot t}.I)€ were foutrd amoog the 13,400 Dodules
examined. These remained efiective otr Iurther plaot passage.

Stock cultures otr agar slopes, boti of the efiective parent t}'I)e ard oI the
ilefiective varirant, showed an occasiotral tendency to produce new \,.ariatrts
io efiectiviq'. VariatrLs itr tr.pe of groEth on agar also appeared utrder these
corditions.
35. SrNcH, B. N. 1945. The seleetiotl of badetiat fooil, by soil amocbat

a$d the ,ozie elfecls of bacterial Pigrnznts ar.d othe, ?nil lt s or. so;l
Ptoto,oa. Bit. J. Exp. Path-, 26,316,325.

Amoebae are extremely selective h the true of bacteria that they v.ill eat.
Bacteria lall into three groups in this respect: (a) tbose that are edible (parlty
or completely), (b) tbose ttat are inedible but wbose preseoce io the etr$iron-
ment is trot otherwise harmful to protozoa, (r) those whose presence aloDe or
in a mixture with edible bacteda is definitely tor.ic to pmtozoa.

lo a survey of 103 miscellaneous bacteria mostly {rom soil, those p.oducing
red. liolet, blue, BreeD or fluoresceot pigment lr_cre itredible to tbe protozoa.

Yarious metbods have beea devised to show tbat bacteriat pigmeots of
Ch/. Ptodigiosurn, Cht. tiolaceum a d a rcd bacterium (5654) arc toxic to
prctozoa.

l{etabolic products (pyocyadtr, crude extract, d-hydroxwhe.l,i-e, tea-
coloured liquid, 8 uoresceDt piSmeat) oI Ps. p/ otyewa are toxjc to sail amoebae,
fl ageUates and ciliates-

The calcium salt o( peniciUin is not toxic to protozoa even io strong
conceotraliorui, rvhile penici[ic acid atrd citrini-o seeo to be toxic up to a
concentation oI l/150O.
36. STNGE, B. N- 1946. Sot, acrdsicae ctA fiei, bdct lial food supply.

Nature, 157. 133.
Tbe genus Dictyostelium is widely distributed io arable soil including

tbose receising only artificial fertilisers. It can pass through ils tife cycle in
sterilised soil supplied with suitable bacteria whose numbers it greatly reduces,
37. SrNGE, B. N. 1946. A ,nerhod ol .st;r at;ng ahc ,trrnberc ol soit

Protozoa, cspecia[y amoebde, bascd on thcif dilJcrct ial feeding ot
bo,ctcrit. ,'La. Appl. Biol.,:l:t, ll2-119.

Describes an improved method {or esti]Iratirrg thc oumbers of protozoa
itr soil.
38. SrNcE. B. N. 19a6. Silka jctlf Ls d stbstrot fot courrting holoroic

ptotozoa. Nature, 157, 3O2.
Describes the use ot silica jelly io Singh's techoiqre for coutrtiog protozoa

in soil.
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39. TxoRNroN, H. G. 19,15. Effecri)e Lnd inefJectirc stnins of Lgun
noilule bccreria. Nature, 156, 654.

Reviews recent work at Rotharusted on nodule bacteria'

Deparhent o( BotanY
{0. BREnrcIILEv, \Y. E- 1916. The tule of ,flircr eletnents h the Srouth

o/ rlarls. Chemical Producls, 9, 6l -67
The ;;rlv historv ot our knowledse of the relatioos between minor

elements aud Dlants is outtined in a briet introduction, after which the work
aone at RotLamsted oo tbe subiect since l90s i" reviewed CoPpJr,
manganese. zioc. arsenic, boron, iolne, mJlybdenum. rubidium, Palladium
cobait. Eickel and silicou have all recerve I attentron in varying degrees, thj
work on boron being tbe most impoitant and comprehen-sive. [t rr
emDhasized that refere;ce hri oalv brei mLCe to work dode at RothamiteC'
which must oot be takeo to outine the present state of our koowledge o(
this rapidy e4)aoditrg subiect.

41. W'AruNoroN, K. 1946. Molybdzr.4n 4s a lactor in lhc nLttitio't of
lctttce. \nn. APpl. Biol., 33,249-254.

Irttuce erowo io nritiient solutioa sometimes showed slight betre6t on a
drv weisht basis from tbe addition of 0 l p p.m. Cr, Sr, Ti or V' while Ztr
*i" r""-"tt" Mrmful. Addition of Yo at t siroilar coocentratioo, however,
exerted su6h a marked beoe6cial eflect oo both yield aod appearatrce-as to
succ$t that this elemeot was essetrtial lor healthy growth. CotrhrmatroD ot
thi-resoonse was not alwavs obtaloed, aod search was made Ior some leclor
whicb ir,ould accouot lor tle lack o( utriformity in the results Neither the
s€asoE of tbe year, the variety, Eoditcatroos in the trutrieot solution Dor tbe
a<lditioa of otLer trace €lemeits appeared to be responsible, anC further work
is necessary Ior the elucidation of the problertr.

42. BRENC{LEY, W. E. 1947. The conllol of uird oars. Agriculture, 53'
4:t6-4:t8.

Wild oats have become itrcreasingly troubl€some l]oder l,ar_tihe systeEs
of cultivatior, add tie lialive Aveta iita ls now supplemeot€d by lhe lorejgT
A. tudoaiciana .shich is sprcadiry rr'Pidly. Pullio.t be{ore the.seeds are shed
is the b€st form of conkol; but under 

-Preseot 
cooditiotrs cban& in the croPPitrt

is the more feasible oethod. P'rttitrd the land under ley b not very successful.
as olce the wild oat s€eds near the surtace have germitrated, those buried
deeo€r ere Eot broucht uD into positioLs more suitable for thet Srowth
Ioticsive cultiv-atiol;f rooi crops,_or potato€s, itr successive years if possible.
is probabll' the best oethod of iootrol, couPled with viSilatrt atteDtion rvhetr
the land go€s back into rotation croPpinS.

Section of Crop Physiology
W^Tsox. M. -{., \lvarson, D. I., and HULL, R. 19{6 Fa.tors
afi?ctins rk toss ol ykLl of tt gd, b?.t ca s.d by b..l y.llolos I,irt s.

l'.- Rak- a t dalz of i"lection: d:.te of souing ard haru.sr. J. Atric.
Sci., 36, 15l-166.

See p. t0?.
44. DE RoPP, R. S- 1946. Srl,rlirs in tk Physiology oI kal Srourh.

ll. Croulh and struclw. oJ tk ltst bdl oI rve uhzn cultiuatetl itt
isololioi, or a!t@h.d to lhz inlad Pl4n. -{trtr. Bot, 10. 31 40

The growth of the 6rst lea( atta.hed to the isolated stem 6P ot rye was
comDarea with that of the 6rst teaf attacheC to the intact PlaEt.

Growth ot the isolated first leaf sas showo to be due to the developmeot
of cells akeady presetrt. In the absetrce of roots, cell divisioo irr the basal
meristem of the leal did Dot occur.

Growth oI the ettached frrst leaf depended mainly oo the a.tivity ot the
basal meristed during the frst 3 da-\.s after germinatiotr.

DifiereDtraholr iri the attachec leaf began at the tip atrd proceeded
towards the bas€.

No clearly defined meristem was observed in the coleoptile aDd the gro\rth
of this orgari seemed mainlv due to the elongation of existint cels.

llI. Th. irilucn c of roots ot the grcuth ol lca!.s artd sL,ls in r!e.
Ann- Bot., 10, 353-360.

l9{6.
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., Ii\perirncn-ts s-ere performd to test the eflect of roots otr the growth o(
the stem and leat in r\..

I t 
-was 

sho*'tr that, in isolated stertr-tips *-hich regenerated roots, contiBucd
tro\rth o{ stems and leaves occurred. kherea-s ii, .t"-. -fri"li fJJ-i"
regeaeratc roots growth rvas 6safiled entiretv to the 6rst leaf of tbe stem.

I he amount of ste6 and leaf growth saishown to in.rease with increa-se
rn the srzc ot the attached root st.stem.

The effr.t oJ the root syslem on the grorryth of the stem wa-s found to beattrih[tal,l. o l! parrialtv to thc ahv,rptive actn,n.f the root.

Department of Statistics
RESE.A.RCHES IN THEORY AND }IETHOI)

(a) Gerural
46. J,oNEs..-{.,E. 1946. .1 uscful , cthod i lhe lox,ir? cstimd,ion of

^ 
ltisp.rsion ho,,t latgc sanfks. Biometrika, 31,274-At2.

. (,r\es a-method of estimatiag the diq)ersioa oI e population (in particular,
of a oormal poputatioD) trom th; diference bet*een ilie surns oi thi r highest
atld ol th. r lorvest r.alues in a large sampt€ of size ,. Tbe efficieo", o_t th.
mcthod in the case of a. trormat poputatioir is fairly higb even if r/, ii as torv
as 2 .l per cent.
17. JoNEs, .\. E. I9.16. Albrori alion brorasset ;n ,,,alhcn aticat

stdrisrirs. (Th€sis for ph.D'.'de8ree in tlie Udversity of t_ondon. )
48. quExourlE, lI. H, 1947. Oi,he pr&t rn of la om fi;thts. ptoc-

Cam. Phil. Soc.. !t:i, 581-582.
S. .Cbandrasekhar has givetr an appmrimate formuta for the positiotr of a

partrcre atter N random displaceEeDB of coDstant leogth l. -q.r exact
iormula rs derived and coftpared with Cbandrasekhar's. "
(bl Exp.rifiart"l d.sigfl a$il a atysis
49. FrNNEy, D. J. 1946. Rec.n! deu.lar,n s ,, lfu d.sip'" ol fi.tdcrp?ri'i tts. lll. FractioLat ,.pticalioi. J. Agnc. Sci., 15, ISl_igI.

Whctr a tactorial experiment itrvolvas Itrally fac-tots;ach o( whicl is tested.t ts'o levels. e.onomy o[ space and rEaterial ;tray be efi€cted by us ls otrlv atr&tion of a complete repticate of alt f'ossibte c;mbiuatioEs oi le"ed of ite
tactors

Deiiqns likcly to be useful in 6eld cxperimeols arc those tor six ,actors in
four blorks of eigbt, Ior seven factors in'eiqht blocks oI eisht. and lor eisht
Iacrors in eiSht blocks 6f sixteeu or in sirtin bt"cks oa.igit;i,r tb;6;';i
these a_t*o-ractor interactioD is amongst those confoutrded; but elsewhere all
Eain eflects aDd two-factor interactio-ns arc utr.onfoutrded. The method of
constnrction of the blorks, for thes€ dBigDs aqd those involvinc more factors
has beeD described. and an example of tlie statistical anahsis oi exoerimentai
rerults (which pres..trts no special dimcultias) has been siietr.
. Similar designs catr bc c;trstructed for exporiments"witl factors at thr.e
levels, or indeed at atrv prime number of levr.ils. ExceDt (or a tabuiatiotr of
the blocLs io a otre-third rcplicate of a 3. erperiment, ihich cotrfounds tyo(leStees ot treedom from a twe(actor interactioo and otherFbe odv hisher
order interactions, no detailed account of thes€ designs has been give; h;re.
50. KElrprlroRrE, (). 1947. Rc..nt det.lo?mcnts i ,h. tlrsign of f.tdpx??ti,wnts. t\'. Latti.r squa,.s tDith sblit-ptots. J..{gr[ Sci.. 37.

r sft-162.
The testitrg oI a large number of varieties or treatmeots cao setrerallv be

most conr€nientl] made by the us€ of the quasi-factorial desictrs-der{".a hs
Yatcs. The value oI such aesigDs is etrhanced by the Dossibilitv"ol introduciD;turth.r treatmetrts on parts of the plots. Tire pr'"sert pairr describ€s ;Iattice square trial restiog 25 orqa-nic treatoe;ts lactrialiv 22 difiercnt
tEatments $ith a control repre*ot;d three tim€s) itr ;hich ali c.mbinatioEs
of nitrogen, phosphate arld potash *?re also tested by splittidg the plots alld
confounding thc thre€-factor iDteractiotr rvith whote pl6ts, th; tota,i number
oI spl.it-plots bcing 300. Both the desigu ana aaaflsis are comparativelli
$mplc and straightforward, aod will servi as an exa;ple ot the use ot sptit'-
Prot coDroun.ltng rD most twes ot quasi-factorial daiitos.
51. KEvprRoRNE, O. 1947 - A simple a??rcach ,o confounding and

f,a:tioral ru?licatio,t in fa.tond crperimcnts. Biomet;ka, 34", 2ii-
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-{ eet}rod oI cxahi.ing {ractional replication a$d coDfoondiDg lor somc
typca oI factorial erperiDents is descriH. The format equivalence bctwoetr
the two is indicated atrd the iEplicatroos of this equival€oce discuseed.
Further IxoSress wiU tollor on Sroup theory lines and tbis is being examined,
totether with the pocsibility oI bactional replication when the lractioo i3
gtlater tbaD uDity. The possibiliti$ are explorcd oI tbe estimatiotr of aaia
cfiects atrd two factor bt€ractioos of matry factors by testirg ooly a small
Foportion oI tle possible trcatoretrt combinatioDs. AB examiDatioo on thesc
lin€s G Eade o{ desiglrs ptoposcd by Plackett atrd Bllrman.
52. KrlaprBoRnE, O. 1947. A norc on diffcrcnri.t ?cspor.scs i, btochs.

J. Agric. Sci., 37, 245-248.
This paFr giv€s tie results of an examination oI a series oI 128 lertilbcr

eipcriEents on sugar beet (the faatoly sugar boet sedes lor tne years l94G,l5)
to s€e rhether tbere *.as any evideDce of veriation in lesl,oDse to the fcrtilbers
h the diferent blocts. Su<-h variatioo, if it existed, wonld seriously
complicate the ioterpretatiotr oI coofoutrded factorial experimetrts. It is
3ho\rn thet, in this s€ er of experiments, there is tlo evideflce oI arly such
v".riatio!.

(cl Biototi.al dssdy

53. FtNNEl', D- J. 194$. .4aatysis oI z fartoial s./;.s oI ;nsccricid. ,,s,5.
AEn. Appl. Biol., 3, 160-165.

'\ rhen a s€t of iasecticidal toxicity tests yields paratlel regessiol linoa tor
thc relaSoEhip betweetr mortality probit aad log dose, the potelciB oI thc
materials or corditioDs udder t€st rltay be compar€d purely in ter.os of log
L.I). so's. The purpose oI this paper ii to suggest that wheu tests have bGc;
made with all combinations oI sever'al difierent factoG, standard methods lor
the statistical anal)'sG oI lactorial exprim€trts may be adapted to tll.
.xamiratioo oI the relative potencies.

Data obtahcd by Potter & Gilham (1946) itr a 2r lactorial experimetrt oo
alterDatiye storage colditions {or iGects beforc and alter spraying aad the
adjuvatrt action of terpineol iE a pFetbrins spray, are used i! an example
of the comput4tioEs. Details are Biven oI the test of parallelGd of the
rctressioo liDes, the fuctorial aDalysis of the tog L.D. 50's, the estimation of
thc mea[ efects atrd i.trteractiotrs and their statrdard errors, the significarce
t sts, and the preparation oI subraary tables.

ld) Sa, Pling and sdrrqling sun.ys
5{. IiExptBorNE, O. 1916. Tk use of thc punchcd .dnl ststcnt Io, ttt

asalysis ol su ,.y dara,uith sPe.iol ftf.r.nt. to thc analys;s of th. lor t
st tt'4. J. R. Statist. Soc., r09,284-295.

The papel describes the use of puached cards in the analysis of survey
data with particular reference to the Naiotral Farm Survey. A brief account
of thc main ,eatures oI Hollerith ma.hines is giveo. The papcr also dbcusses
methods of codi-ng, calculatioD of indices, rents per acre, etc-, by the use of
Eraster cards aod the \r'ay ir wbich tabulatoE can be employed to make
counts arld to give itrtegated tabulations \vhen variable smpling fr.ctions
arc inwolwed .

lel Oth.t subj.cts
55. \\scoMBE, F. J. 1946. I-ibeu sequ.nliel ,.clifyinS i,,j?ccnon fo,

.onrrcllirry ftacrion d..fech,c. J. R. Statist. Soc., Suppl. 8, 216-222.
The paper discusses .ectif!'in8 itrspection, iII which the quality oI a batch

of items is guaranteed br partial or complete inspection oI the batch, with
replaccmeflt of defective items found. ,{ simple sequential procedure is
described and compared with the *'ell-know.r single and double sampling
pr@edures of H. F. Dodge and H. (;. Romig.
56. ,\:{scoMrrE, Ir. J., GoDwrx, H. J., and PLrcKEaa, R. L. 1947.

-Vcthotas of defcrr.d s.r.t.wing in ,estiq fra.tiot defcclitlc of a conlirt o{s
,ntqur. I. R. Statist. Soc-, Suppt.9, 198-217,

The paper describes a system of checking the quality of a coatinoous
ouqlut by sampling at a small rate and observirB any marLed increase io the
Irequency with uhich defectives are found. Tbe method is applicable to
d€skuctive insF(tion. an.i does not depend on qnalirv standards bcing laid
do*n in adsancc.
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STATISTICAL ,A.NALYSES OF COLLECTIO\S OF EXPERIMENTAL
.{ND OBSERV.A.TION.{L D.{T..I.

57. BoyD, D. A. 1946. Thc rnarrutiq ol beans aid feas. Emp. J. Exp.
A8ric., 14, 195 -207.

The results of all available experimcnts otr the matrurial requireEeBts of
beans and peas in Great Britain are summarized, and some reference is also
,rade to C.otrtinental atrd -\mcricaq literature. The paper also reviews the
cu!:rent roarurial practice on farms, obtained from the Survey of Fertiliser
Practice.

Ileaos proved to be higbly responsive to farmyard manure atrd potash aod
moderately rcspotrsive to phosphate;there appeared to be little iustifcation
Ior the us€ of nitro8en.

Ody a small oomber of experiments have beetr carried out o! peas; they
lailed to show any coDsistent reponses to fertilisers. Ia general neither
farmyard manure nor potash were applied to t)fais, exceptirg a few counties
of F-astem Englatrd which duaged their beans. Phospbate *1rs usd on
almost hal( ttre felds and the amouat of nitrogen used, although small, w:rs
iocr€sing. Matrurial treatment o{ pas is similar to that of beaDs, but a
somcwhat great€r proportioa of the flelds received dtrogetr atrd phosphate.

58. CASEEN, RosE O. 1947. 7:h? itJluwt of,ainfau o,t th. yi?A 4ru1
botariral tumposition oI P.rmai.nt grass at Rothamtl.d. J. A$ic. Sci.,
37, l-10.

The paper gives the r€sults of a statisticat iov€stitatioa into the efiect oI
raiDfall during the glowing season oE' the hay crop (6rst cut only) of the
Park Gratr plots.

It is sbown that the efiect otr yields of the total amou[t oI rainlal froll
sth March to 8th July in the period l8,li8-1902 was very substantial oo the
thit'teea plots examitred. The average itrcr,ease in yield fot €ach additiooal
itrch oI rain varied betweeo 0.7 atrd 2.,1 cwt./acre. The beoeit was Sreatest
on the plots dressed with sulphate of ammonia.

Tht minfa[ efiects rcacbed a Era>.imum in the latter part of April aad
€arly May. There appeared to be tro situiGcant difierences betweetr the
rcsponses of yield to rainfall on the limed atrd uolihed halv€ of the Plots
examioed ia the period 1920-,{0.

In thc main, iie efiect of raiafal on the proportions of Srarses, leguminous
plarts atrd we€ds w"rs not si8tri6cant itr the periods 187,1-95 atrd 1920-40.

59. KErprEoRNE, O., add Bor.D, D. A. f947. Tht stoch-esryiig
cdf@;ry of farr s. J. R. Statist. Soc., lor' {975.

An examination has beeo eade oI the relationship tretween the trumbers
ol livestock and thc cropping ol {arms, alrd betweetr the stock{arrying
epacity atrd retrtal value of laDd.

The highest rates oI stocking per actc of fodder croPs, 8r&ss and rough
grezing lrare foutrd in the we3t atrd oorth-west midtatrds aad tie lowest in
ahe south of Eaglatrd, West Wal€s and the trorth-€ast oI Etrglaad; the rates
varied ircm the equivaleDt of 25 to over 50 dairy cattle per 100 aEres.

Differences in the stock-carrybg capacity oI la[d appeared to account
.lmo6t cntirely for atry diEerences in rent. For rcots below,t0/- Per acre a
rcnt difercoce of l0/- p€r acre corr€q)onded to a difiercnce in stocL-carryitr8
capacity oI about 7 dairy cows pcr hundred acres. Tbe 6oditr8s of other
workers have bccn exaEi-oed in the light of thes€ results.

.\IISCELL.{NEOUS

60. JEssEN, R. J., BLYTHE, R.H.. KEMpTHoRNE, O. atrd DExlNG, W. E.
t947. On o Po?Ltat;on salLpL lot Gt??.e. J. Amer. Stat- Asioc.,
12t 357-3A4.

al. Y^rBs, F. 19{6. Ttu fla.. of stalisti.cs in ag|i.lu{ral rcsearch.
Agric- Progt., 21, l-ll.

The paFr gives ao outline of the ways itr ivhich statistics is found to be of
assistancc in agricultural research with the object of i.trdicatbg to thosc not
IalDiliar *ith recent developEeots wheo it is worth while consulting ao erpcrt.
A2. Y^rBs, F. 19,16. Agtictatrc a6d tk food c"isk.

,{rticle publGhed in "CoEta.t".
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Deparment of Plant PathologY
VIRUS DISEASES

REVIEWS
63. BAWDBN, F. C. 1946. Vints diseases of ?lan s (Catrtor Lecturcs).

J. Roy. Soc. Arts, 154' 136.

6,1. BAWDEN, F. C- 1916. VirLs disraser. Farrniig. l' 71.

65. \Jly'ArsoN, M. -\., al1d HULL, R. 1946. SrgaT bcet ycllous. Adv.
Lcaf. Minist. Agric., 343.

SCIENTII'IC PAPERS

66. B,{WDEN, F. C., and K.tss,r\rs, B. 1946. Vci.ral diffaratces in
sts..btib;lit1, to Dotolo vifus I . Ann. Appl Biol , 33' 46.

ln addition to-givig differeDt kiods oI symptoms when infected with
ootato virus Y. individull potato varieties also di6er ia their susceptibility
L intection. io the concetrtratiotr of virus attaiDed in their saP, aDd in their
eficieDcv as sources ot virus (or aphides. Their relatrve suscePtibility iD thc
oo"n wlien exDosed to equal charces of i!(ectiotr is correlated with tbe easc

-ltl shich thiv become iEtected wben colotrized with rnfective aphid€, aad
ca.ll be a-s.sessed-from tests made under gfa-gs Methods for making such t.sts
.re described; these treed few tubers atrd Sise reProducible resulls. It is
rrGi&red that they could be aPPlied in studying the inheritaDce ol t}is typc
oI lesirtaDce atrd io test the i;haviour of new seeillings. The America!
vuietv Katahdin was the most resistaut oI tbose tested, but there wcrc
signi.iiaot aiffercoces tretwees commercial British varieties.
" Itr tbe open, all varieties were cqually coloEized by aphides atrd -resistaacc

to idectioD'\yiih virus Y was Dot correiated with resistance to leaf roll.

67- B^WDEN, F.C.,aod KAss-{Nrs, B. 1947. Primula obconica., a tdrricr
of ,obacco ,t..rosis ri'usrs. Ann -{ppl. Biol., 3{' l2?.

A to5acco recrosrs virus bas b€ea isolated {rom lhe leavcs aDd flowers of
naturallv-iolected Pri vta ob.oniea pl.aots Altbough the virus Produces no
r.crott- svmDtorDs. it is Dot distributed uniformly through tbe plarts, but
occuts onl'v i.i isotatea reEioos, most of the tissues being aPPareDtly virus'free

WheE inoculated to h;althy primulas, three tobacco necrosis virus6 were
Iourd to behave similarl)'. TL+ a[ ente! aad multipl-v locally' but producc
oo svmDtoms: movement from tle inoculatcd areas occurs ooly rarely afid
tld arjes aot caus€ a fuu s]stemic infection but oaly further localized
inlcctioos. Ilultiplication oI t[e \iruse" in Primula is slo\rer tbaD iD tobacco
or French bean, shicb react necroticau,

68. B^WDEN, F- C., and PrRrE. N. w. 1946- Tk titrs conbnt ol ?tants
stff?ins [/om tobac.o mosa;t Brit. J Exp. Path, 2?, 81 .

vnus'6ao 86 released from tle leaf reiidues of Plants sufieri.r8 {rom
tobacco rnosaic by 6oe grindilg, or by iDcubatioo with either tr,?sin or the

-i*trrtu of eazvies troi s"";ji' cr"it Grioding causes loss of virus, and
more virus is;btahed if iocubatioo with trypsitr precedes Sritrding than if
thc ooeratious are reversed. Mct virus is released by itrcubatioE witn the
.nail'cazvoes. Succ€ssive itrcubatioos are oeeded to release all the virus
tom tte- resiaues; this Bay arDouot to oDe_third of thc total itrsoluble
nitosetr oI the leaf. The total virus ilr the leaves accouDts for [0 Per cetrt'
J tlEir a* matter: less than a third of the virus is obtaiDed itr tle sap, but
thiq is the 'more iolective.
@. BAWDEN, F. C. aod RoBERrs, F. lt. 1947. Th. influcn@ ol .lryht

irt ltsiq or rk ,us.?ptib;littt oI Plorts ro astain in scs' Artr ApPL
Biol.. 3{. 286.

Reducioe the ligbt intensity utrder which platrts Pere grown itr sum6er
to otre-thirdi.ncreased their suscePtibiUty to inlection with tobacco oecrosB.
tomato bushv stutrt. tobacco mosaic aod tolttato aucuba ttros:uc vuuses
witu tU. A.rt two virus€s shaditrg iocreas€d the averaSe trumber oI local
tesioas per leal by aore tlarl tetr h;es aod by Eore than 6ve times with the

- 
neatrcing the liSht intetrsity ircreased the virus contetrt of saP [roE

r-"es iaocrifated *ltl notucist"a totEcco Decrosis viru3 by as mlrch &c

tr€ow tiBes. As it abo reduced the tot l lolid cotrteot of sap by about orc
l"Ir- J"ri6catioq *"s areatlv lacilitattd; crysta[ile preparatiorB of the vitus
-cri itaalv made froin shided PlarB but rot lrom unsbaded coDtrols
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Reducing the light inteGity also incre.-s€d the virus coDtetrt of systeEically
inlected teaves; tie Sreatest efiect was with tomato bushy stuat virus with
which increases of up to ten tiaes werc obtaioed, but with tobacco aosaic
aEd aucuba ooEaic viruses there \Fere also significant increas€s.

The importaDce oI cootrolled illEmination itr raishg platrts for virus work
aDd tne poesible mechatrisms r€sponsible for the variations iE sosceptibility
are itiscuss€d.

70. BRoADBENT, L. 1946. ,Alalc dphid,zs lrcPp.d in N.W. Dclbysiirc,
1945. Proc. R. Ert. Soc. Innd., 21,41.

Six adhesive traps were operated throughout tbe summer in the PeaL
District of Derbyshire. A total of 23,(N0 aphides were trapped and most
w€re idetrtiied. The rumbers oI each species per trap are given, together
with the periods of flithtirg. Three t!'eps were situated i! potato fields at
altitudes ov€I l,O0O {1.. three in potato 6elds uDder 500 ft. The latter traps
c5ught Dore thao twice the trumb€r o( apbides trapped at the higher altitudes,
and Eore species were represeotd at the lower levels,

71. BRoADBENT, L. 1916. Egg-layiq D/ Cor!$bites cnPtrens talrcilt
(Cot. El4tc/id4c). Ent. Motr. Mat., E2,3Ol.

A trote describilg the tim€s oI €ggJayirg etrd hatching, atrd the numbcrs
of cSgs laid by atr uplatrd click beetle.

72, BRoADBENT, L. 194e. Nola on lhc .ffect of uil.uorms oJ th. gcndd
Agriotes ard Corymbites on croP y;c@s. Alrtr. Appl. Biol.,:lil, 165.

Experimetrts wele made to illusfi'ate the regular lallirlg off oI yield ol
croF due to iocreasiog rvireworm populatioos uDder cotrtrolled cooditroqs.
The getros CorymbiLs was shown to caose as rroch damage Ls Agriot s:
,rrrro!..s was less harmful. The daEage caused to various cereals by Agriolcs
is contra.sted.

BRoADBENT, L. 1946. A s$rv.y oI Pora.to aphidcs ;fi iolth-lacs,
DrlbJshift, 1945. Aan. Appt. Biol., :Iil, 360.

Couots of aphides inlestint potato crops in the Peak District oI Derbyshirc
were made durilg the summer of 1945. Mt.us ?etsica. Sulz. was commoo
on almoGt all croF, atrd peak igures on some reached over 1,500 per 100

On many fields two peaks were roted, oEe towards the etrd oI July atrd
the second in aid-September, aad in some felds there were still heavy
irllestations $'hetr the haulms died. The number of aphides !.aried coa-
siderably from 6etd to feld; sheltered fields were the least itrfested. Io this
.rea in 19,15 there *.as no evidence to suggest thc contention that the dtitude
aad aspect oI the ield bave any itrBueoce oD the i[teosity of i!(estatiotr.
Tuber samples frcm sone oI ttre 6elds indicated that there was a large spread
of Ieaf rolt virus duritrg the Ye3r.
?4. CRooK, Il. lt., and SIIEFFIELD, F.II. L. 1946. Elralron microcos.oP),

of t)in scs- I. SlaL of aggegalion oI tobaaco ,nosak. Brit. J. Exp.
Patb., U,32a.

Prq)arations of puriied tobacco mosaic virus separated according to
Elawden and Pirie's (1945) method of aMerential ultracen{rifugation have
been examined itr the electron microscope. Micrograms of the most slowly
sedimenting fuaction (A) contain particles most of which are o longer thao
their diameter (15 p), aDd ttr€se particles are cornpared with the spherical
wirus€s, tobacco oecrosis and tomato bushv stuat. As sdimeatatiotr rate
iDcre3-s€s (t}.I)es B-D) the specimens co!'tain rods of increasilg letrgth.
Microgr'ams ol crude sap show rods mixed with other plaot constituents.
Keeping the virus for 3 weeks at 40 C. causes some lErticles to aggregate,
.trd aSgregation proceeds Iurther during treatment \sith phosphate- Eeatitrg
under certain conalitroas to 600 C. or more or iocubatitrg at 37o C. \.ith trypsin
produces matry rods lonSer than 5 F. Drriog causes ro serious disagsre8ation.

Perticle leagth varies also in potato X virus.
In tro preparation of a rod-sbap€d virus were the particles a[ oI uoitorm

leogth, atrd ir tobacco mocaic virus soEe particles oI the A-type q,eie always
prcsent. AII evidence indicates that avera8e rod lenSth is dependent on
p.eparative treathent.
75. Dor.casrER, J. P., atrd K^ssaNts, B. 1946. Ttc sl,,, oa aphis'

Myzus ascalonicus DoncatLr, anA ih b.haaiour at a ttetlo, of ?lant
,.rrusrs. Atrn. Appl. Biol., 3, 66.

A ,rew sp€cies o, aphis, Myt{s ascaloticus Doncaster, is briefly d€cribcd,
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and compared Nilh Myns pelsicae S1rlz., which it resembles sup€rfrcially.
It has be€a Iound otr shallots in storage and on otriotrs atrd other species o{
plants both in glasshouses and irl the open b€{.weeo October aod Juqe. Its
summer babits and hosts are unknowr!. Io compara.tive virus transmission
Ifsts with M . ?efsi.ae it was Ioutrd that M, als ascoloniclls tiansrltrits dandelion
yellow mosaic virus, which is not txa[srnitted by Myzus persicae; at].d. also
cucumber winrs I, Hlosq)amus virus III atrd sugar-b€et yellows vifls, a[ of
yhich are transmitted by M. persicac. Mlzus a^t.oloni. s does not transmit
the viruses of potato Y, severe etch, lettuce mosaic and suSar-beet mosaic
which are transmittd by Myzt s Petsicde.
76. IIALE, J. B.. W^asoN, M. A., and HULL, R. 1946. So e .altscs oI

chlorosis anil ncclosis oJ sugar-beet loliag.. -qnn. ,A.ppl- Biol., 33, 13.
The s)'mptoms a-ud chalacteristics of two virus aDd ooe {utrgus disease

and four nutritional disorders oI sugar-beet vhich cause chlorcsis and
Decrosis of the Joliage are described. The causes oI the diseases anal methods
oI distinguishitrg between them have been investigated by aDa\tical,
pathotogical aDd 6eld experimental metlmds.

Experiments in which diagncis was coDfrmed by serological a.nd spectro-
chemical methods show that the two diseas€s freq[ently coalused, sugar-het
yellors virus and magoesium deGciency, can be visually distio8uished.

Sugar-beet yellows virus reduces the potassium, but slightly increases the
rnagnesium content oI the leaves.

Magnesium deiciency symptoms are 4ssociated with a low magnesium
cotrtent o, the Ioliage, but may be induced by salt applicatiotrs without
greatly affecting the maSnesiuE allallsis.

"Potash" denciency s!.rnptoors are ofi.en, bul. Eot oecessarily, associated
with a low potassium analysis and may actually be caused solely by a
defciency of soalium. In the field, sFnptoms are induced by sulphate of
ammotria atrd phosphate applicatiotrs atrd may be prevented in some cases
by tle application of either salt or moriate oI potash, in otheft by salt otrly.
Some interchangeability of the fuoctions of potassium and sodium itr the
plant is suggested.

Manganese deficicncy symptoms are associated with a low mangatrese
co[te t of the leaves, which can be readily iacreased by spra}1n8 or injection
\rith mangaoese sulpbate solutron, but a high cotrcentration o{ maDganese in
the Ioliage, such as sometimes occurs naturally otr acid soils, has a toxic ellect.

77. KAssANrs, B. 1947. ShrAies on d.rkl.elion yelloo ,nosaic arrd oth.r
oirus iliseases of letluce. A,d.. Appl. Biol. 34, 412.

The symptoms caused by daadelion yellorf, mosaic virus on cultivatcd
lethrce, La.haca serriola aJrd L. tirosa arc described atrd compared \dth those
caused by lettuce mosaic virus.

kttuce is much more susceptible than datrdeliotr to the yellow mosarc
virus; tro inlections of datrdelioDs were obtaioed by mechanical iltoculadoE
atrd otrly tlree by aphides, whercas infectio[ of lettuce is regular]y obtaitred
by aphides atrd by hoculatiotr provided an abrasive is used. Myzus othal s,

M. ascaloniats aJJ.d. Aularorlhunt sora& transmitted daadelior yellow mosaic
virus but not lettuce mosaic virus, \\}],ercas |fi. lelsicae tansmitted the latter
but not the fofllJ.er. Nasono ia ribicola, t}.e common lettuce aphis, tlaLs-
mitted treither. Aphides became inlective only a{ter {eeding periods of some
hours on the diseased plants and ceased to be ia{ecdve within an hour of the
inlective {eedi g. Their emciency :!s vectors was trot increased by a
preliminary starving pe od, as happens with -ll][. petsicac aI.d lettuce mosaic
virus. Lettuce mosaic virus u'as fouod rrq most samples ol commercial seed,
which explahs its pEvalence; no evidence vras Iound for the iieed_tansmission
of dandelion mosaic virus atrd it is doubtful iI it occuB, for infected lettuce
are so severely adecte,l that they r:rrclv set seed.

Cucumber'mosaic virus r*as isolated from naturally infecled lettuce.

73. NLEczKowsKr, \. 1946. Co bination bet@een dilferertt Proteins and,
bet-nleen Proteii,s ahd yeast tt .leic arid. Biochem. J-, 4ll,877.

Combinations of tobacco mosarc virus with difiereDt Proteins and with
yeast [ucleic acid w€re studied. Protehs with difiercnt isoelectric loiots
were used. They included ribonuclease, globitr, clupein, serum albumio aDd
serum globulin. Combinations oI some oI these proteins with each other
and 'vitb the nucteic acid were tested Ior comparison with the virus.

\\,hen solutions of some paiis of these Eaterials were miied at pH walues
at which thel, q,ere oppositely charged they precipitated each other; most
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o{ the precipitates could be drssolved by adding NaCI. The behaviour of
tobacco mosaic virus did not difier from that of other proteins. The addition
oI 0.3 M NaCl to mixtures of tobacco mosaic virus with clupein, globin and
riboBucl€ase sepaBted 20-90 per cent. of the materials previously combined.

SuspeDsions of heat coagulated proteins behawed similarly to prctein
solutions: tbey could be flocculated by solutions of oppositel] charged nucleic
acid or clupein; some oppositely charged suspeDsions also flocculated otre
atrother. At pH values remote from their isoelectric points suspeDsions
combined \r'ith solutions oI other proteEs or oI oucleic acid iI their charges
and those of the suspeDsions were o{ opposite sig!: these combinations could
be split to varying extert by adding 0.3 M NaCl. There are also indicatiotrs
that electrica[y charged suspemidos can attract protein molecules carrFag
no tret charge.

The inhibitiDg efiects of ritloauclease, globio and clupein otr the inlectivity
oI tobacco mosaic virus at p}I 6.0 were dimirfshed by 0.3 M NaCl. Changitrg
the pH Irom 6.0 to 9'0 reduc€d the inhibititrg efiects oI ribotruclease and
globin, but it did trot influence the effect of clupein; it also considerably
reduced the amount oI riboauclease or globio combined with the virus, but
had Do efiect on its combiaation with clupeitr.

No evidence was found for the existence oI any specific amaity responsible
{or combination betwe€tr tobacco mosaic virus atrd ribonucle&se. Combioatiotr
seems to deperd laryely on electrostatic forces of attraction alrd be afiected
by NaCl in the same way as combiaations of each of tbe two with otler
proteins or rrfith nucleic acid. The ody fact whicb could be iDterpretFd as
an evidence for the existedce of such specific alEnity was that the eDz,'me
inhibited inlectiviiy of the virus much more strongly than did other tested
proteins, $hich also.ombined vith the virus.

Combination o[ Bucleic acid and protein with otber proteios di6ered lrom
adsorptibtr by charcoal in that it was conditiotred by the sign of their electric
charge, l\hereas adsorption b}' charcoal is trot.

Irrespecti\'e of the sigtr, ar increase in the charge of these materials caused
a decrease in their adsorption b)' charcoal.

79. RoBERrs, F. \1. 1946. Undelpo nd, splean of porato tirlts X.
Nature, Lond., 158, 663.

The spread of potato virus X by leal coltact has been corfirmed and
spre3d by root contact demonstrated lor the 6lst time. Rate oI spread in
potatoes is slow; tubers frcm plants adjacent to inlected ones often become
infected although the haulms of thcse plants Iailed to react positively for
virus X, suggesting that spread {ras occurriflg underSround. Glassholrse
experiments to test this possibility were made with potatoes and tomatoes;
healthy afld infected plants were grown itr the same pots, itr hau oI which
loliage cotrtact was prevented tly screetrs. Too little spread occurred 1vith
potatoes for atry definite corclusions, though there was one infectior in a
screened pot, but with tomatoes there vas abutrdant evidetrce of utrderground
spread. In one experirDeat there were 5 out oI9 infections in screened pots
compated q'ith 7 out oI9 in the unscreetred, and i[ arother g out of I iDJections
in the screened pots compared with 7 out of 9 in the unscreened. There is as
l et no e!'idencc to shoE whether undergmuod spread is caused bv mechar cal
traNfer of virus b€tween roots itl cootact, or by some other mechaaism.
80. \'ArsoN, M. A. 1946. fla ?ansmissit t of beet,nosaic and. bazt

lellous tinlses by aphides; a comParattue study of a on+efsistent aid
e bcrsislent x;rrrs having host pla s a.nil uectors in corrrmofl. Proc.
Roy. Soc., I-ond.. B, 133, 20.

The vectors of beet mosaic \irus are optimally infeotive $'hcn they have
Ied Ior only a lew minutes on the infected platrts after a period of fastitrg.
AIter infection feeditrg, hfectivity is very rapidly lost when the vectoG feed
on healthy plants, but while it remains a single wector can infect several
plarts. IDlectivity is lost much morc slovly when the vectors fast alter
i ectior fecditrg.

In this behaviour beet mosaic virus resembles Hy 3, potato Y, cucumb€r l,
and other aphis-transmitted viruses which have been called the non-persistent
troup. It resembles these viruses also itr ils physical properties.

ln some secondarl. characters beet mosaic differs from the other non-
percistent viruses more thatr t}ey difier lrom each other. It is retained
looger by the lasting vectors, and hlectivity of the vecto.s flay increase
corsiderably with increasing infectiotr leeding time, in the atsence of
preliminary faBtitr8, though it rarely reaches the optimal level.
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With b€et vello$s virus inlcctivitv of the vectors is oot afiected b\'
Drelimioary lashng, but always incrcases \f,ith increashg feeding time -on
Ltb iojcrled "nd 

ttertthy p'lants. Inlectivity increases with imreasing
feeditrs tlme on the healthv rlants whatever tbe infection feeding time alrd
theref;re there is ahval s i dclay in the production of oPtimum infectivit]
tv (be aDhides after iessation of infection feedinS. IDJertivity is more
rioidlv loit (rom the fa-stins than ,rom the leeding vectors.

' The oroocrties indicate that tEet vellows belongs to the Persistent Sroup
of viruses, 

_althongh 
its persistence in tle fasting vectors is only about the

sam. *. ih"t of beet dosaic, which is a non_persistent virus Thc main
;sis of distinction betweeo the two types seems not to be the time for which
thev are retaincd bv veclors, but the effe(t ot prelimioary fa-stio8.

"Ret velows atrd beet mosaic viruses have the same vector aod host Plant
ana theri(ore the difierencei in their behaviour arc properties of the siruses

thems€lves, and are not induccd by the cooditions in which they are
traosmitted.

Al. W^rsuN, \1. A., WArsoN, D. J . al]d HULL, R. 1946 Fartots
dficrtitts lh. loss of vield ol st sdr b.?l caused lr! h??l y?llous ui'us'
l'.'Rote"and. dat? of;ileaiori; date ol souiig aid ha',"srrrt. J. A8ric'
sci-, 36' lsl.

Field exoerimeots were carried out to measure the e6ect on the yield and
comoositiori of susar beet of iofectioo with beet yellows virus, atrd to
aeteimiqe how the e6ect varies with rate atrd date of itrtectioo and with
date ot sowins and harvesting of the crop.

Control miasures designed= to preveqt spread of infection Pithia exPeri_
m.ntauv infected plots aod introduction o( infection trom sources outside
the ex;riment we_re not completelv efiective. Coffequertly the oumbeG
of d;ts which be€me infeated iliflered from tho6e prescriH by the
ex;rimental teatments. The ef,ects of infectiotr were, therefore' estimated
bv' means of regressiorui oo the numb€rs o( PleDts ob6erved to becoEe
i;Iected on successive dates.

-{Jter correctiqg tbe obs&ved yields lor accideaat h(ec6ons by Itrearls of
rhe resression coe-6cietrts. it was lound that the eftect oI i ection oo the
wield ;f susar was linearlv related to the rate of infection, i.e. the loss oI
i,i.ta of su!.r caus€d bv'iafection was proportional to the PercentaSe of
i"f..t"a pdirt". There v'as no compensatrotr lor lGs in infected Plants by
increased- growth of bealthy oeiSbbours.

'f'he eff;ct of iolectiotr do yie-id of sugar aecr€ased lioeatly'\'ith later date
of infectron, Iatling to vatues 

'not 
siSaifcantly different {rom zero at the date

of harvest. The loss of yield caused by in{ectiotr tras thercIore aPProximately
oroDortrodal to ihe iltei,al of time tct*eeo the date of infection, as showtr
L, ih. aooearance of svmptoms, aDd the date o, harvest. The loss of yield
#. f -OOr5'otaots oer *eeU of infechotr was about l0 lb. oI sugar, or about
i oer centl oI th; vield of healthv plaDts. Very l,ate intections, producing
sr otoms shortlv 

-before harvest, irad an appareotly beDe6cial edect oD

riet'. Uut ttrG is'thought to be a spurious efiect attributable to a teodeBcy
6f smatt otants to escape natural i ectioo.

Variahon in the date ot sowiDg had little e6ect oa the lo6s of yield of
susar. but as late sowiog reduced vield, it incr€ased the perceotage of loss

c"i*a Uy iofection. Iite-sown arops urere more susceptrble to natural
iofection thatr early-sown croPs.

The cr€atest loi! of vield 
_occurred 

oa plots uhere all Plaats $ere inlected
at the e;rlest date, at [he end of Juoe, af,d show€d s]'mptoms itr July. Itr
otre exDeriment this treatment caused a loss of about 36 c*t. sugar/acrc,
and in;nother 2,t cwt./acre, 72 and 46 P€r c€ot. resP€ctivety o( the yields of
uninlected Dlots.

No siaaliGcant variatioo in the efiect of itrfection witlr chaote in the date
of barvesi u,as found. There was evidetrce that while the effect of very early
fuIectroos was similar Ior earlJ, and late harvesG, the efiect oI later itrfections
increased whea harvest was aebyed. ltrfectiotrs *hich produced syEptoms
at any time between luly and eaily Septemb€r had aPproximately the same
efiect-on croDs larveslea in late Novembe. or December.

The e6ec'ts of blectron on yield oI toF atrd roots x.ere similar to, but
relatively smaller thatr, tho6e oo the yreld o[ sugar.

The augar cooteDt of the root wa-s reduced by infectioo by l-2 per cetrt.
of lresh -weisht. Iojections iD August, which productd s)rdptoms i[
S€ptember, h;d a stiShtly smaller efiect than those made earlier. Th
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ooxious Dilrogeo contelt uras apparently increasird by i ectior, but the
€stiEates oI this effect had large statrdard erIols alld were trot significant.

MYCOLOGY
REIIIEWS

82. GARREaI, S. D. 1946. Soit os a m.diut, for transf.r and mLfiirtication
of diseerc olgdn;sms. Soil Sci., 61, 3.

8:i. GAR*B!T, S. D. 1916. Rcdlcrion of taheall bl adif.iat fcrrilisers.
J. Minist. Agric., 53, 223.

84. GLYNNE, MARY D., and MooRE, F. l. 1946. Eyeslo, and ladgitL! of
uhea!. J. $llJoist. Agric., 53,305.

SCIENTIFIC PAPERS
85. GARRET-I, S. D. 1946. /, stydy of u;oLt root /ot. Facto^ affcct;r.q

Ptoduclion and g/oltth oJ my.etial st/onds in }Ielicoba-sidium purpureuri
Pat. Trans. Brit. Mycol. Soc., A), I l{.

For tlis iovestigatiotr potato tobeis werc inoculated with 8.5 om. disks
cut lrom a gtowing colooy ol Hclixobasidium ftrl t*m on meat-Dalt
extruct agar. aod buried io gla^ss jars fi-tled with soil; maximum gro$tb ol
Eycelial stratrds from the itroculum disk was measured after some seven
weeks by a paper sca.le ftted to the curved surface oI the tnber.

The distance g9v9ryd by mycelial strands aod the {requeEcy of iofection
cushions decreased witl iqcrea-se io storage age of ttre tubei. Iioculum disks
cul from the groying margio of the ftitrgus colony (margioal disks) were less
efiective for production atrd growth of sh.ands tlan disLs cut witfiin a circle
drasn 8.5 mm. from the rnargin (submarginal disks). The greater efiectivetress
oI submargina.l disks E'as related.to their greater mycelial aensity; progres.sive
development oI mycelium *ithni the margiBl zonir of the lungus ioloiny wa-s
due to infiltration oI ne\v h)?hae from t}le submarginat zone; as wetl 

_as 
to

bratrching oI the origioal hlphae *.ithin the margtual zoae. productior atrd
growth of stratrds also incre.ased with coocentratioo of nutrieDts in tbe agar,
aDd especialy with tbat ot the malt constitucDt. With hcrease i! as; ot
tle colooy to 6ve or six \reeks at 25o C., the poteocy of inoculum disG lor
straDd production declined, but this apparctrt staleiog efiect did oot occur
lvith disks cut from colonies on double depth agar (6 mm.). TraGf€r of
colonies after tlrree or four weeks' giovrth at 25o C- to laboratory temperature
(15-200 C.) for a fu.ther I 2 wceks reduced stratrd gronth from disks mre
severely thatr did coatinueq ipgubaloq oI the colonies at 25oC. Jor the
same period

Grouths of stratrds nas greaLei in a I soil :3 saod mixture thaD ir soil.
Soil acidiby depressed strand grolvtb ai medium and low but trot at higb soil
moisture cootetrt, aod aot io the soil/sand mixture. This adverse e6ict ot
soil acidity was also showl in gro\rth of mycelium over Rossi-Cholodny slides.
86. CARRr.rr. S. D. 1946. A mt Ui?I?+unt ino lorinA M?d,tz tot asel

Platcs. Trut\s. Brit. Mycol. Soc.,29, 17l.
\ tetr-point inoculating needle *.as corstructed as lolloivs: Tea 15 cm.

tengths of steel rvire, No. 20 gauge. were cut, and otrc edd of each wan
hammcrcd out 8at on an atrvil. Each Iength oI wire was bent through ar
aogle of 600 at a distance of 6 cm. from th.. dattened eDd, and thetr th;oush
an angle ol90o in tbc reverse direction at a distaoce of I0 cm. trom the sa;c
end, boLh angles beltrg io t}le plane of the flatteoed tip of the wire. The ten
Iengths of bent wire $ere then clamped to a wooden hotder, in which grooves
had b€en cut, to give the fidshed instrnment. The treedle wa-s ised as
Iollo{,s: From the inverted inoculutr plate, disks previously cut with a
sterile cork borer u,ere remowed ooe by ore until all ten points ivere occupied.
The ten disks were lheD transferred one by one to rhe rnoculated plate, which
ms also held upside down durinS thc operation to exctude corb.-minanLs.
87. GREc,oRy, P. H., aod CrBsoN, GoRDo\ W. 1946. The .ont ot ot

narcissus letl d;scas?s. ll t Sclcmrinia polybtastG 6'rg. nD Narcissu',
t^zetta ra/. Soleil d'Or. Ann. Appl- Biol., 33, 40.

ID the extreme south-weat oI England Ndrciss s ta.etta grown for the
outdoor flor,ief crop is regularly attacked by narcissus fi; (Scterotinia
Polyblaslis\. { randomized strip experiment oD the variety SoteiJ d,Or laid
down in 1937, in rrhich haU the plots were sprayed each s_easoD, gave data
on the cficct of controlling this disease on the number and quality -of floweIs
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produced ir f939, 1940 and [94], aod on the weight and grade of bulbs
lilted in 1941.

There ri?s ao average increase oI 26 per cent. in the number ol flowers
produced orl sprayed plots, and a 35 per ceat. iDcrease itr veight of butb6.
There *'as no evidence of a cumulative iEprovemetrt because most of the
gain in one year aplrears to have beea immediately exFnded i.o incres-r€d
fiowers ia tle {ollowing seasoo, but the spra}'ed plots maintaioed a hiSber
general level tiroughout. The qualit-v wa-s improved by spraf iDg. Dainly
[y tbe addition to the inflorBcetrce of an average oI otre extra "bell".
Aithough trot cumulative, there qas a residual effect showtr by the increased
yien ot bulb6 in l9,ll after a seesotr in hich ool!' one post-florering qrray
had been applied.

The efiect oI trcatmeat on the date oI flol^,ering (a,lthesis) $,'as neal8ible
.od its directiotr deperded on the seasotr. Itr this respect Soleil d'Or differs
ftom Golden SpBr, iD \vhich spraying induced the marked retardation of
Ro*.ering roted in 1938 and 1939.

Depa.rtment of Biochemistry

gr.ci lea|,cs. Biochem. J.,40, 197-200.
.\ proccss for €xtracting 9t!95 per cent. oI the nihogenous material fiom

tobacco leaves is described.
The steps in this procesi are: pretirlrinar)' miocitrt and washing, grhditrg

itr a t ple-ioller ohtmeBt mill, extractioa $'ith dilute sodium hydroxide at
pH 8.O, repetitioE of griDdin8 atrd €xtractiotr.

Tbe triple-roller mill is effective because of the rubbing to which it subjects
the lea!'es.

The salt conceatration must be mi.imal for be,st extraction; bufiers add
coapouDds prevelting the pJecipitatior of Ca-complexes reduce er._tractioa.

Regriodiog of separated chloroplastic material with partially extracted
leal fibre decreases rather thatr hcreases the extractiotr of protein.

GriDding Eniler Lu8g's (1939) conditioN was found to be less efi€ctive
with tobacco leaves tha[ the proc€ss described here.

AU grinditrg methods have the disadr'aotage tiat they cause some degtee
of alteration of tJte proteins. Nevertheless, the hiSh extractioas here
r€ported ha!-e been obtained under conditions less likely to cause 8t'ave
alteradon to the proteins than any so Iar reported itr the literature.

Approrimate calculatioas based on the extrartion grve the average
proteitr cooteot o, tobacco lear.es to b€ 15 per ceot. oI the dry mattet, of
rhich 95 per cant. is extractable.
89. HoLDEN, iI. 1946. Srirdius (m ?ectase. BiocheIJI J.,40, 103-108.

Pectase activity was determitred blr estimating the amount of methaool
[berated frcm pectitr under standard conditions.

The sap of tobacco leaves coEtarrs oDly a small prcportio[ oI the total
pectase pres€trt, most being associated rvith tbe fibre.

ExbactioD of thr enzyme is influenc€d b) salt cooceDtratiotr atrd pH.
The enzjrme in thc extract could be cooceltrated by precipitatioB \r.ith
ammonium sulphate at 65 per cetrt. saturatiotr from a buffer solutiotr of
pH 7, but trot with ethanol. -4.n increas€ ilr specifrc ectivitv or etrzyEe
preparaaoDs 1xa-s obtained b)'remoa'al oI the proteio precipitated at p}I,l'6
in tbe presence ot-salt. The adsorption of pectase on Celite from salt-free
solution sas connrmcd, and eluhon with 0.2 lI-Na2HPOa }i'as more effective
than u.ith NaCL

The optimuE conditions for enzyme activit], were lound to be pH 8 ard
55o. Acidifcation to p}l 3 and heatiag to 80o destroyed the enzvme.

The pectase cotrtetrt of tobacco leaves rpas itrflueoced by lnaouria!
treatment. The distribution itr the leaves of ten othe. species is givea.

90. LEES, H. 1946. Elf.ct of co??d-cnzymc Poiso s on soil ,Larrificalion.
)iature, lst, 97.

the results suggest that copper aad/or some allied elemerts play an
inrportaDt part i.rr the oxidation o{ ammotrium ions in soil by the soil
Bicroflora.
91. PrRrE, N. W. 1946. T)v manornefiic d.tcrmirLation ol fonn acid.

Biochem- J., {O, l0lFl02.
-\ tcchdque Ior the maoometric estrmation of the CO2 produced by thc

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-1-88 pp 19

ll0

oxiilation of lormic acid by roercuric ctioride is described. It is suitablc
for l.H).I mg- quantities.

The rates oI formation of lormic acid from atar and Bru.el.la ortts
aDtigen are compared.

Department of Entomology
92. BARxEs, H. F., atrd WEIL, J. W. 1945. Slugs irl gd/dcns: ttui,

,.t ibcrs, actiuiti.s otd d,isrnbltion. Pa 2. l. -lnim, Ecol., 14,
7l-105.

93. B-rRNEs, H. F. 1946. Gall ,ndges oJ ccononi im@^cz. Yol. l,
Ga midgos of,ool and t)cgerabt crops. 104 pp., lO plates (4 in colonr).
I-oIIdon: Cr6by Lockwood & Soo, Ltd-

9,t. BARNES, H. F. 1946. GaU midgcs of.cono,ric imlorlatue. Vol. 11.
GaI midq.s oI lodda crcPs. 160 pp., 4 plates (l in colour). l-otrdon:
Crosby I-ockwood & Soo, Ltd.

95. W'rLLrArds, C. B. 1945. Th. i|d.x oI ditcrsitt as a?Plicd lo ecologiol
Po6rrrr.s. Nature, 155, 39O $f .

96. lYrLlrAtas, C. B. 1945. G.n t;cs in rclalion lo dis.dscs of en;mals ad
,Ia s. Nature, 155,

97. WErrAxs, C. B. 19,15. Edd. t lot tk,nigtatioi of Lcfuptcra;r
Soulh Amzri.a. Rev. d. Entom. Rio de Jaaeiro, f6, ff3-f31.

98. WTLLTAIaS, C. 8., atrd BE^LI, G. 1915. Gcot/tphiral oa?;ation or
,{uy!y u"*t' ofO^o us plexip},us. Proc. R. Eat. Soc. Irndoo, A 20,

90. WILLIAMS, C. B. 1945. Rcc. liqhl lrap cdrhzs oI L.pidopt ra i,
lk U.S.A. analys.il in rclatioi lo thc bgarithnic srri.s. Aon. Etrt.
Soc. Amcrica, il8, 357-364.

100. WEuAras, C. B. 1945. Occbrr.nce of VaEessg, cardni al s.a ofl lk
Wc$ Afric@tt coas,. Pto.. R. Ent. Soc. I.otrdol, A Ar, 4-5.

lof. WrLLrAxs, C. B. 1945. Not s on thc fot cort rt ol rao Bril*h migt,t
,orrs. Proc. n- Eot. Soc. I-ondon, A 20,6-13,

lC2. Wurl^xs, C. B. 19{6. Th. ,rigotior. of b{t erfii.s in Soull
Am."ica. ln Livro dc HomcnageB a R.F. d'Almeida. Sao Paolo,
Brazil, 333-349.

A summary of thc loown rccords of dircctiotral flighls, or migratiotr, oB
25 sFci€s of South Americaa butterflies, and t\ro day-flying moths oI thc
geurs Utatia, with a brief discussion atrd a bibliogBphy ot eight referetrccs.

103. WIr-LrAMs, C. B. 19,16. yuhs' ciara.rcristic and th. ind., of
dalr.rsiry, Ndt\re, 157, 182.

A aote pohting out that tie "char&teristic" prcposed by Yule a! a
mcasore oI the richtress oI a vocabularjr b€coBes, in the logalithmic series, the
reciprocal oI tle "index of divetsity" proposed by Fisher atrd Wi iads.
104. WELrAr.s, C. B. 1946- Fluctr.ation oI;ns0.l ?o?tlariors as *latcn to

tEalhc, conditions. Quart. J. Roy. Met. Soc., 71,222.
A briet statedetrt oI tbc isportatrce of w€ather clnditioos itr detarminiot

Iluctoations of ios€ct Duabers, made at a sFtrposium on "insects and
weather" at a joint meeting of thc R. Entomological atrd R. Met orological
Societics.

105. IJVTLU^IS, C. B. fg{i. Ctimat atul irscct lifc. Nature, 157, 2l{.
CoEments on a joiot discussion on "insects atrd weather" by the R. Erto-

mological Society and the R. Meteorological Society with some atteBlrts at
foreca-sting ins€ct trumbers Eadc by statistical Eethods froo the resolts ol
Iour years r=appin8 o( insects at Rotnamsted.
106. \ITu Axs, C. B. 1917. A diaga malii nt lhod of aiallsing tlv ird.r-

rclalior of th. fauna or flora of satcral dilf.rcnt tocalitics. Pro..
Linftar Soc., 158, 9+103.

A series o( g€omekic fitures rhetr by the distribution oI speci€s in s€veral
localiti.s (up to sir) can be classifed ia to those ,ound in oac locality oEly,
or in two- in three-, etc., localities.
lU7. WurAMs, C. B. 1947. Tk lotor;rhm;c scri.s dnA th. cort?a?isoi of

isla l Jlord. Proc. Litrtrean Soc., l5a, 104-110.
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By rdeaas of the logarithmic series it is possible to calculate-tle numbers

oI sp;ci€s comllon to 1vo large samples of individuals taketr from a sitrgle
largi population. The number oJ species of plants actuall]' found to be
corim6nlo two areas itr such as islands, can be expressed as a prcportion ol
the aumber that would have beetr commoa on the assumPhon oI ideatity.
This thetr becomes a statistical measure oI their relationshiPs. The metlod
is ilustrated from data obtained from Exells' "Vascular plants of Sao Tom6
aod the oeighbouritrg 

.west African Islatrds".

108. EvANs, A. C. 1946. Distriburion of ,turflber of se{rnents i,t eaihwolrns
dnd irs signifca.hcc. Nature, 15E, 98.

Each specie,s of worm has a chatacteristic number oI segments, :his is oI
value for iaeqtifying immature specimens. The departure oI the distribution
oI the trumber oI segments of adults lrorlr the normal distributlon ol the
number for just hatched itrdividuals can lead to interesting co[clusioDs
rcgardiog the amount of predatism to urhich a species is subjecl, th9 presencc
or abseoce oI regeneration ill a sPecies or getrus, and fiEally whether all
increase in the number of sesments occurs during growth.

109. Ev Ns, A. C. 191$. A neu species of earthuorrn of the {en{s Allolobo'
phora. Ann. Mag. Nat. Hist., Series ll, 13,9&101.

ll0. CERNosvrrov, L. aqd EvANs, A. C. f947. Lumbricid.ac.
lAnnelida). Witho Kc! to the Com,Lonc, SPr(irs. Sytropses of the
British Fauna, No.6. 36 pp. t trdotr : The LitrneaD Society-

Department of Bee Research
lll. BurLER,C.G. 1946. The prctision of slt,Plemcitdry food to hittc bc.s.

Atro. Appi. Biol., 33, 307-309.
Four BritGh Standard brood combs Iull of polletr provide the recessary

protein requiremeots for a colooy o:r B.S. equipmetrt from la.te autumo utrtil
April of the folowing year.

Sucrose syrup is not so satisfactory as honey as wiater and spriog food
{or bees, but a mixture of equal parts o{ ho[e]' and sFup prcves to bc
satisfactory. The stroogest colonies itr .q.pdl are produced by collfning
Ieedhg to autuma, and wintering the bees on 35-40 lb. of horey or hoacy
and concentrateil sudose s).rup. Feeding u'ith s]'rup and polletr G only
fou+d to be advantageous whelr the colony concemed lacks adequate reserves
of carbohydrate aEd protein; the feeding oI honey or s]'rup iD spring may
have a retardrng rather than a stimulative efiect upon colotrv development-
ll2. BurLER, C. G. 1946. Flsthet intestigations on thc tah.c of clectric

hcating of beehioes. AnE. Appl. Biol., &3, 310-313.
Three groups of colonies oI bees were employed, two o{ these groups

havhg heat applied to them by means of a specia[y desigoed lrame heatet
different htetrsities of heat beitrg applied in each case. No noticeable efiect
on the coosumptron of stores was obserued and the heated colodes wero
weaker tban the unheated cololies at the begiming oI trIay- ColoDies in
top edtrance hives wiatered no better thao those housed in aorEal bottoE
ctrtrance hives, tror \yere signiicant difierences in brood chamber teEperatures
recorded.

It is corcluded that no betrent was obtahed frcm electrical heathg at thc
intelsities of heat applied-
ll3. BfiLER, C. G. 7946. Bec culturc in the Lr.S.l. Agriculture, 53,

t26a.
A report otr a tour of bee Research Centres alld lgricultura-l Research

StatioDs, etc., io the U.S.A.
ll4. lIrLNE, P. S. 1947. Sltl?hondniilcs ar.il A.F.B.: Plogl.ss Rcoort.

Agriculture (accepted for publicatiotr).
Experiments were colrducted durhg 1946 ilr collaboratio[ vith Crunty

Boekceping Instructors and B€e Disease Omcers, at a f,umber of centres oo
the cotrtrcl oI Americatr Forl Brood by feedir.g sulphonamides itr sucrosc
syrup. Prcmising results were obtaioed io most instatrces and of the
tnirty-two colodes involved in thqse trials all but t]ree were reported to be
Iree from all visible signs of disease at the end of the seasotr. Of the three
cases ir which satisfactory results were Irot obtained, two Ia ed to respotrd
to treatEetrt atrd the tbird colony which was reported to be healtiy lollowitt
treatdeat showed a recuflence of the disease six weeks later, Further work
f,ill have to be done before a satisfactor-v opfurion of the value oI this treatment
carr be givca.
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I 15. SYNGE, A. D. 1947. Pollei colloction by ,onr?Aers. (Submitted tor
publicatiotr. )

Pollen coUe.ted daily from colonies of bees by meaffi of polletr t]-aps was
a.nallsed. Almost 50 per cent. ot Lhe polleq cottected in Hirpenden huriog
the s€ason $?s found to come lrom the clovers. A correlation betweetr tle
number oI loads oI Red Clover pollel gathered b]t the bees and the daily
maximum temperature was {ound, atrd this was sho*-n to be due mably to the
increased trumbel of red clower flowers openhg at the higher temp€ratures.
The floral mecbanism making poller ava.ilable to the be. wa-s itrvcstisated lor
a trumber of 0owers iodudillg red atrd urhite clovers. ]'iria faba, Pabaw
rhocas, Elilobium aueusrifolium, and Brcssica albe.

I-arge difiercnces in the amounts o, I)olletr gat]ered ftom difieretrt pLant
+€cies were Iound betweetr two reighbouring colonies in the sarDe apiary.

Department of Insecticides
f16. PoTTER, C., and GrLLE^r., E. 11. 1946- Eflpds of ahnosbk t.

endronm?nt, belon and aft?l t catmrnt on tha toiciti to ins;ck ol
corLta.t poisor.s. I- Ann. Appl. Biol.,33, 142 159.

Experiments were made on the efie{t oI coDalitiotrs before and after
treatment on the toxicity to addt Tribolium casrdrre,rz Hbdt. of the following
contact poisons in the Eedia stated: (1) (2) lauryl tliocyatrate,
(3) nicothe-all in aqueous medium: (4) dir tro-orresot iD ;thyteDe stycot,
(5) Wake6eld halt-white oil, (6) D.D.T. in Wake6etd batf-white oiJ. -"

The difierence in cDvironmeot before sprayiDg did not bave auv marked
c6ect, but, wilh the exceptioDs ot tricotioe and petroleum oil, att the toxicants
used q.erc morc insecticidal when the beetles were kept urder cool cooditions
alter sprayitrg. Nicotine showed Iittle difierence due to after-treatment when
atr ioverted 6lter fLltrrlel was used to cou6ne the ins€cts, but seemed markedlv
more toxic Dnder cooler cotrditioDs of after-treatmeot wheo the imects wer;
cooftred i! the dGhes by me3.ns oI muslin.

Wakefield half-white oil, a non-volatile petroleum oil, proved more toxic
whetr the imects were kept undelwarm conalitiors after treatment thaa
under cool cotrditions. The increase in toricity of chemica]ly active cootact
poisons utrder cool conditions of alter-treatment appea.red to occur whatever
the nature of the carrier, erhether volatile or trotr-volatile, water or oil.

In the substatrces tested, urith the exception of oicotitre under special
circumsta ces, the increase in toxicitv utrder cool conditions of after
treatmetrt o.curred whaiever the volatiliiy ot tbe poison.

The change i! toxicity, when cool cotrditions were compa.ed \r.ith hot,
\'aried with the poisoD used. With nicotine ia aqueous Eedium the cha[ge
was rclatlvely small, the toxocity under cold cooditions throughout behg
1.23 times the toxicity utrder hot conditiotrs throughout. Ai the othe;
extreme with pyretbrim and terpineol i-tr aqueous medium tbere was a large
alteratiotr, tbe toricity under cold cooditiotrs throughout beiog about 7 tim;{
the lordcity utrder the ho[ coaditions throughout.
ll7. PorrER, C., TATTERSFTELD, F., and crLLEr,u, E. \L 1947. A

laborutory comparison oI the toricity as conlact poisofl oI D.D.T.ltiJh
nieotirre, d,e/ris ?"oducts arlil pyrerhriLs. Bull. Ent. Res., 37, 469-496-

The toxicity of D.D.T. and nicotiDe as coatact sprays urder laboratory
conditions hawe been tested otr a trumber ol insects. The particulars of the
species are set out- Rotenotre, derris resin and the pyrethrins were also
tested on certain species. The results obtaitred are giwen in tables atrd in
eYaphs.
ll8. TATTERSFTELD, F-., PoTTER, C-, and GILLIIAn, E. M. 1947. The

elfect of mzd;un on tozicity of D.D.'f. ro dihides. B.ull, Ent. Res., 37,
497-5o2.

The data show that D.D.T. is 4-6 times as toic to Macrcsi?hun solar.ifolii
vhen applied io the emulsified form itr a beDzene cyclohexylamine sulphonated
lorol rnedium as in the suspeNoid {orm in a carbitol acetone sulphonated
lorol T.A. me alium.
Il9. l\IcINrosB, A. H. 1947. A dillirlg atparurus f6t estirnating tk

toaicity ofhlsecticid,es in liqtid, nedid. Ann. Appl. Biol., 34, 233-239.
An appantus and tecbnique are described for the study of the efect oI

liquid insecticidal preparations by dipping insects in the toxb material.
The method is applica.ble to quick setUing suspeDsiors and quick creamiBg
emulsioDs as well as to solutions. Dipp;tr8 is pe.formed at constatrt
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teoDerature wittr eod-over'€od sha,ki.o8; the techdque has the advantatc
ove; otber dipping methods that bave treeo described in that handling of
indi\ idual i6ec1s \vhilst rvet is elimitratcd
120. t{rRpER, S. H., PorrER, C., and GILLH1.V li. .\'l t9{7. ,{zrorra

sl.cks as insccticiiks. Ann. Appl. Biul.. .14, IU4-l12.
By eitraction and precipitatiotr from several solvents the toxic Principle

Dreseit in ,{. rcri.culala a.nd s{rortos4 sds atrd roots bas b€eq coocetrtrated
iro to one hutrdred-fold. A preliminary chemical examioatroD of this
c;ocrltrate is described, leaditrg to the cotrclusnon that the toxicity is due
to a glyceride or glycelides of a hydroxyl.ated uffatunrted acid or acids oI
hiqh Eolecular weight.'These extracts h4ve b€€tr examined fo! cootact aDd stomach poison atrd
ovicidal properties in a verietj. oI media. As a cotrtect iosecdcide againgt
.4t his fi;ba;, Madosiphonielh sanborni z[d Macrcsa?hLm solenilolii tbc
dxicitv oI the cooce[trate was oI the same order as that ol rcteoooe, but Fae
coosid;rably less toxic to O4rulhilut sar:inonc*tk. A3 a stomach poisotr
ttre ether exkact was bottr toxic atrd relElleot to PklAlla ,ra.ul;pe tis l$ara.,
bEt was treither toxic ool rcPellent to D;atararia oLro.ea l^r,rae. Ovicidel
tests ag.inst the eggs of P. ,naculiacnnis er.d ol E?hrstia huhnirrra. although
showini some efi@t, were incoaclusrve. The Potetrcy of tbis concetrtlate is
therefdre oI a tiBited DAture and although oI rougbly the saEe order as that
of rotetrone to certail aphides, it has treither the inteGity ol effect nor thc
.atrge oI iDs€cticidal actioa oI that conpoutrd.
l2l. MARfi!., J. T., atrd BR GETWEIL, S. T. 19'16. Th. tkrclrti tion of

,k pyl.rit;ns in ?yr.thrs conc.nt atcs ia mi*tal oil. J. Soc. Chem
Iud., 65, 3?9-382.

.{ Eethod is desctibed for the deterEitratiotr oI Brrethrin I i[ P]Eethruru
conceDtrates itr light atrd heavy mineral oils. The Erethod is based upoo
that of Wilcoxon as modifed by Holaday atrd ut is€s the separatiorl of
chrtsaothedum monocarboxyl.ic acid aod the reductioa of Deaig6's reagcnt.
llodifcatioos of ttre Wilcoxoo-Holaday method, cotrcemed with tbe iaitial
removal of uucombhed acids, the removal of the oil atrd the seParation of
the motrocarborylic acid, have beeo iqttoduced. Ihe determitration of the
mooocarboxytic acid by the redoctroE oI Ded#'s r68eat gives results for
or.retbrin I sliqhtlv i[ excess of thoee grvetr by a modihed Seil method
i.o'volving separati6n oI the moaocarboiytic acid by steam distilation.
twethrin tl-may be detlrmioed ilr oil solutioDs oade Irom p€troleum ether
eitracts o( pyretirrum flowers by aa apphcation of the SeiI method. Furthcr
work is r€quircd otr the determitration of PFetbritr II ilr oil solufions madc
from acetoDe ettracts oI the Aower$
122. I,RD, K. A., and JonNsolr, C. G. 1947. Thc ltoducl;on oJ dcrrialiris b!

lyrerhnt r? dnd dternPts ,o ?roiluc. 4 nobirri ant ertract. J. Dermatology
& Syphilis, 59, 367-375.

The prdd:uction of dermahtrs by coEtilual application of a PyrethJum
tra"eacatr-th atrt!-mosquito creitm otr a aumter of test subjccts is described.
It ;as established tb-at the p)ryethruE ertract atrd not the "itrert" base oI
rhe a[ti-Eosquito creaE *1as r€spotrsible for the reaction by aPplicatioo of
rhes€ separa6ly to subiects seositized to the mosquito cream

A n;mber 6I extracis of pyrethrum flowers weri prePared aod subjected
to chromatograpbrc adsorption oo coluEuts of fulle!'s earth. After-pre-
limioarv tes6 h_ad beeu carried out on oue sensitized subject the products
were tasted for irritamy otr 6ve te3t subjects previously scositized to
p)rethruE extracts.'' The tests showed that the irrita[t lactor could be largely removcd lrom
D!'rethrum erhacts ilr lretroleEm ether bv a columD ol fuller's earth which
iielereotiallv retaitred 

-the irritaat subatatrce. Similarlv the factor was
irrelereotiallv adsorbed from ethvlene dichloride bv Iuller's earth, although
i.tre b"st preiaratioa ustrg this soivent was higbly irritent comParcd with the
best preiar;tioos using -petroleum ether; it *'as, howe\'er, better in this
respect t-han the least lr;itant commercial 40 per ceEt. pyrethrum extract
avt able. Acetotre ertracts oI the column ol fuller's earth alter P€rcolatiorl
rith plretb-rum extracts ga\rc strong reactioos oo sensitized subjects. A
(oosid'rr'rable separatioo of" Pyrethnrm I lrom pyrethrum lt was obtained
during the course o{ these preparatioDs.

123. LoRD, K. A., aod Br.AY, C. T. 1946. The dcte ttinatiot ol thc
pyr?thrin.onl.nt ol dilute PrPPantions oI pyr.thrum flow,t' n oil
J. Soc. Cbem. Ind., 65,382 384.
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The trIartio-Brithhrell modi6cation of the Wilcoxo!-Holaday mercury
reductior Dethod, which was drawn up Ior the evaluatiotr of pyrethrua
preparatioas ilr mheral oil cont3iD'iog 6 per cetrt. of totat pyrettrrins, has beerl
critically examined atrd Eodifed to give accur.te results ior dilute prepara-
tions contaidng tess thao 0.2 per ceat. total p).rettrrins.
124. BRAY, G T., ILTRPE&, S. H., I,RD, K. A., U^roi, F., and TRESADERT{,

F. H. 1947. Thc dcrcrninalion of th. faclo, fu fyr.lhtil I h th.
,refcury method. J. Soc. Chea. I^d.66t 27:,-279.

The authorc have examined itr two series of erperimeots the effect of
!'aryitrg the conditions uoder which the reductlon of Denig€'s reagent by
cb.rj,'satrthemum ,Donocarboxylic acid is allowed to proceed. ftey havi
showa that both tehperaturc atd time of reactioo hfueoce appreciably ttre
exteDt oI the rcdoctioD; and have cotrirmed the .esult previously obt iDed
by GrahaB atrd I-a Forge, that I mL M/10O potassiuE iodate solution G
equivalent to 5.7 mg. Py.rethrin I whetr the reductior takes place at 25 *P C-
,or I hour. Difieretrces of 5 to 6 per cent. of the general-Eean value werc
showE in the secood series despite cateful staodardisation oI coBditions.

Woburn Experimental Station
125. Axr(, H. H., and BABNES, T. W. 19,17. Thc conpetition b.,ucc*

barley dnil cerlain uccils unile? cotttrolleil. conditions. PeJt. lI. Corn-
Pelilior. t rilh }lolcns 6ollis. Ann. Appl. Biot., 34, 252-266.

Hokus ,nolhs is a twitch which has tended to overruo a good deal oI Letrd
oear Wobum on lrwer GreeDsatrd soils. The vigour with which it grows is
ildicated b], the Iact that it produces about 2* toDs oI dry rhizomes atrd
roots per acre oa latrd vhere it had grown for l0 montbs. AI tlis rhizoBc
growth oc.urred u.ithir the top 8 in. of the soil. It tends to increa-se till the
roots occupy ftorE 0.11 to 0.14 titres of space per I gro. of dried loots aod
rhizomes.

I!'her barley aDd th-is weed ale gro\vn togethet the effect of the weed oa
the yield of barley depends otr \Dhether tle barley gets a start on the seed
ot t icc oerso- If bartey growth begiE before ttEt ol Holcts it may be that
the barley is able to sEother the vreed completely and the yield be unaffected,
provided the barley is sown thickly eoough. If the two competiag plants
st4rt at the same time, thicktress of plantitrg is still able to limit the axtent
to wbich the $eed catr reduce the yield oI barley, though even with ttre
thictest planting tbe Hokss caused a reduction of one-third io the bartrey
yield. $lere Ilokrs is alre.dy established in the groutrd from t.be prcvious
year, with a sparse barley crop, the weed is able to elimiqate the barley
coEpletelt, but where it is sown thicklt. it was still able to give a 50 pei
ceDt. yield.
l , !I^Nrr, H. H. 1946. Wheat in ,he Middle Edsr. Emp. J. F:xp.

Agric,, l{, 3l-42.
A descriptioo of ttre presetrt status oI wl\eat growhg in the Middle East

based on persoaat ob6eri,atiols as well as on othe] a\.-aiEble hformatiotr.
ln. YANN, H. H. 1946. Millets ir. the Mdddle Edsr. Emp. J. Exp.

Agric., 14,208-216.
A descriptiotr of the various ltrillets grol*-n in the various cou[tries of the

Middle East, their presetrt status al1d iuture possibilities, based oo persorral
otxen'atioas as rrcll as oo other awailable sou-rces.

' General

l2a. OGc, W. G., aod NrcoL, HuGn. lf}i,tri. Somc Rotlvmsr.d con riblations
b qncdrwal cl.rrisrO. Chemurgic Dig€st, V, f 77.

f29. OcG, W- G. l$fi. fh. soir. Royal Society Empire Scientl6c
Coalereocc.

130. G^xNaR, H- V. t046. Tle morlag.m.n oJ larn ydrd marwc. Mio,.
Agric., 53, 29&-305.

l3l. G^RNER, H. V- lS4J,. Th. ftotlurion oI tj,,att;ng borky. [fh. Agric.,
$, {a3-486.
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