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PUBLICATIONS
Physics Department

l. SctroFtELD (R. K.). 1950. Soi, ,noisltrc \nd cuapor^tion'
(Traas. Fourah Iot. Cotrg. Soil Sci , 2' 2G28 )

'fhe evaDot-ation {traasDiration) {tom en area of laod covered with active
c..eo veredtion caaiot exieed a welt de{ined firaxiEuE value whicb defends
i-*t e-ntiretv on Eeteoroloqical conditioos' but may fall below this value
if the water siroplv is iaadeqi.rate. 'wtren th€ water supply is iDadequate to

-aintain evao6ia[ion at th.!i maximum rate, it is certaiDly ioadequate to
maintain ma:iimum qrowth rate if other lactors are favourable. Wbethet a
*-rt i stroolv t-hat is idequate ,or rnaximum evaporatioo ffill always Sive the
createst 'siro'*4h Dermitdd bY other lirdtiDg lactors is trot certaio, but itr
i"."t 

"*ierime"is 
on the application of sp6y irriSation to sugar beet, sub_

stantial i;crea-s€s in vield wi'ie obtained by applfiry water calculated to be

iust sufrcietrt to Eaiitain Eaximum evaporatrotr' but oo lurtber b€ne[it was
6btained ftoa applyiEg greater amouDts o( $'ater.

2- kNuAN ([I. L.) and SCHoFIELD (R. K.). 1050 So'n' ?hrsical
etpcc,s of'assim;lalion ,nd llLns?iration (Proc. ConI. Soc. Exp'
Biol. Un ttre press.l

Assirnilatioi and t i""pirition tan b€ treated as lormally idetrlical- aPart
fmm i chaoge in sien of 'tle concentxatioo EradieDt. The dillusive flow of
carbon dioxi-<le a[d-water vapour is hindercd by resisteace arising P-art]y

""Eii" tni IE"* 
""d 

partlv i; tle epidermis, C;Ebuatiotr of the results of
i*".i n"tn"-"t"a woil on tle p6{;cs o, evaPoration wrth a suggestioE of
Maskrll's aDd some o. the results ot Bmu'n and Escombe leads to a-quantita-
tive estirtrate of ssimilation rates for iodoor coDditions which is of the right
oia*.'foi ""tao"t 

cotrditioos tbe length of daylight must be ta-ketr iDto
iii"ont, ^naliii "1"*" 

thit the theorct-ical ratio'o( trenspi ration. from turf
to evaDoratiotr fioE open u'ater agrees quite well with the velue fou[d
exoerioieotallv. Extedion to a-ssimilation is attemPted thrcuth evaluation
of'a 'traoso-iration ratio "-trormally a useless concqrt-for tbe tlmltlDg
case wheo a8sorptioo is complete at the surface of tbe m€soPhyll tissue' It
i" stor"" tn"t tli 

"e.y 
variaile observed value of this ratio are 6aDy timeg

Oili*iti"i tt"-.tici! retio, i.e. that assimilation rates are Deve! Eore thatr

" ""."in "it t acti"" oI yrhai thev could be. The discrePaocy is attxibuted. to
the b:uildiag up oI relatively hiSh carbon dioxide gas concentratroDs rDsr-de

the leat-irtr&t reaching'the- oordal atEospbenc value-beceus€ -the
traEsfer oI Eaterial in solution is much too slow to remove the absorbed carbotr
dioxide as fast as galeous di{fusion could sutr Ply it.

3. PENIIAN (H. L.). 1950. Recent Rotha,,tst d sttadies i" 
'tdhtraletaootalioi. (I-andbouwkuEdig Tiidschrilt, 62' 168-f 78.)

A survlv o{ the etrerqv balance Dxetbod 
'o( €stimatiDg evaPoratioE {roo

*".tf'.ia"t1 *itt applicilions to irrigation, Iield draioage' ard river flow'

4. PENuaN (H, L.). f960. Thc diflusio't oJ 
"toislhlt 

throagh Jlar
s.rd. (Bri'tish J. App. Fhys., f ' 2f3.)

A theoretical (abiatio;_conf i;min8 exlnrirDental valoe obtained else-

5. PENuAN (H. L.). 1950. The wa,el bala*c ol the SlaLr cakh-
cnl arcd. (l, Inst. Water Ery-, 4' 467-409.,

Tbe cbatrse io jiorage in a catchmeDt area is the differetr(e b€tweetr
rati.U Ja fir"-"U, ;ri;irs the evaporatioo locs. Froe me4sured value of
*i"t"u 

"oa -o-ofi, ard aoa estioated value oI e poratiod. based oa
wea-ther aata ana alassuEed natute of the vegetatioo in the arca, it has bee-tr

o&iUt" to €stimete Eotrth-by-Eotrth chaDges itr storage froE 1033 to-l0rE-
ittese chances shov al a[oEal cycle iEpo6ed otr loDg-t€rE tretrds aod con-
f;;-";;_--.[ t" the sim'il,ar cvcle ant trcaos oI obc€rved doveoent of
*"u-f"".f: te t 

"atoeot 
teveais tbat the month ol IuiniDu4 rua'off 

- 
is

i o.fii-- tt"-t rt "o.-er EotrtI io rhich evaporatio! exce€ds raiofall;
that tb; stor.se is. oo average, a lEiDiloum iD S€ptembet atrd e Eanimum rtr
Marth- the lcv:el of a dee9 f,eU lagging about two motrths behio'l; tbet the
ar.erag€ evaporatiotr is vdry oearty constant at 20 iD. Fr year; aDrl ttret tbe
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estiaate of this annual total is Dot treatt, dependetrt upon the assumptioEs
made- about- the dishibution of vegetatioD in- the catchEeDt, althouih the
moDthly estiEates w.ill be so depeEdent

6. pxy,ry Gl. L.). f960. Eva?oration ot)er the Bitish Isles_
_. (Q. J..Roy. Met. Soc., 76, Z7Z:S$.)
Theoretical value oI average annual evap6ration from the British tsls

are calculated from long-term averages oI aii te@perature. duratioD of sutr_
strrne, !'apour pressure atrd \r.ind q)eed fo! about thundred statrcN. Di&ct
estrmates.ol 

-the same quatrtity are obtained from lotrg-ternr averages of
aDnual rainJall aad annual rua-olt lro4 about {orty catcllnrent areas.- Tle
two kinds of estiEata agree aDd are plotted ou a majto show thc eeoaraolic"f
\rariaUon evaporation. This sbo*,s-ao increase frofo l{ inches #r jnniim iq
ScotlaDd to 20 iDches along tle souttr coa-st of EEglard.

Chemistry Deprltuent.
7. ARNoLD (P. W.). 1960. Thc nalurc of bftcibitatad calcham-phosphaks- (Trans. Faraday Soc., 46. l0?f:f0?i.)
Tbe absolute coDaeDtrations as q'ell as the ietative arnou'nts of calcium

and phoqrhorus deterrnine the directioa in which equilibrium c""Oiti.ri ar"
approThgd in the CaO-P-Ppj-HrO systerls examined. A solid of atotrli(}
ratlo (:/P 

- I .33 (octocalcium phosphata) r^,-as found to be the teagt basicot the apatite.liLe precipitates. lt is probably a hvdrated inlinite tc,o_
dimensioDal complex with sheeLs beld toeeGer 6v water moleculesca.H(Po-.)r.gnd. solids wirh;i;mf ;u* &ip-"""ii,q'ilil r :6"ii-i:Ei
consrst of at Ieast tEo pha-ses: dicalcium phospiate aia i soha at kast a-s
basic as ctocalciom phoq)hate.

Oo structural grouds it appears possible that a contitruous series ofapatite-like solid solutioDs can exist betweea octocalciuE phosphate andhyqrgry: (or fluor-) apatite. IE pra.tice, no t*o preoarati-oos ilth ;----
poortloE Iying betweea o(tocalciuE phosphat! aqd htdroxyapatite are li-kelyto be identrcal-

The existmce of precipit ted calcium phosDhates Eore b6sic than hv{troxv_
apatite, the high lo6.s oI iSrritioD of hy&oxjapatites aad the high huoriic
lo"Egb .o{-.l!-y. natural sedimeotarSr phbq;bat€ are e4rlaia"ed ot tie
hypotbesis tlat thio sbeets oI alEtite strrcltur.sorb bydroxyl'or other anioDs
w-Dere t-he calcrums ot the apatlte lattice are exposia. Slome evideDce is
oDtantred .o, complex ioo (orEation iD calciEa pbdqrhate solutioB in which
thc atooic ratio Ce/P erceeds 0.6.

307 . t
PreliEdDary results of an exaoitration of the aEino.aaid coaDositiotr of

soil hydrolysat€s by tbe paper chroD,atogiaphy techtrique.

9. BREUNER fJ. M.). f96O. Ttp amirc-aci.d, corr,bositiot of th.
,rotein makrial ir. so,l. (BiocheE. I.. 47. 6g&8t2.'l

. the amiDo-acid corDpo€itioD oi acid hydr;lysatB of tetr dilieretrt soils bae
been studied by paper partitiotr chromat6craDiv.
. Ihe &UocJrlg lpeoty aoino-arids were-fo,iod i.o *".y bydrotysate exaa-ued; pheoylalaaine, leucine. isoleucioe, valine, alanine, giycind. tnreoniae,
s€r'iDe, aspartic aaid, glut mic acid, lvsioe. aryhi;. bistidi;e: ;rot e- hv;;,;:
proliDe. a€-diaminopirEelic actd, q-imrno-o--.butync acra. B-jr""ine. y'-arr,in:>
butyric acid atrd -t)'rciae. Mett ioDine sulphoxide and glucosa,mine werc
fouDd ia most of tbe hydrolvsatas.

Cystiue, aethiooine-aod 
-bylrtophaD 

could trot be detected.
D-Artrioo-aaids were detected itr acid bydrollrsatB of soil, br.t the srnall

amoutrts ,ouDd could ha!'e arisetr by racedisau6n durinE hvdrolvsis-
No ftee amiDo-acids could be ddtected in any of the-soiis stu'dred,

. The r€sults itrdicate that the protein Erat€ria6 h drfferent sorls are similar
rn their andDo-acid coEposition.

lO. BREUNER (J. M.). 1951. A revicu of reccnl uo"h on soil olsartic
.,nddc/. Po t, (J. Soil Sci.,2,67-82.)
A re\.iew of receDt iovtst gatioDs on tbe urboic ftaatio! of soil oruanic

matter and the orgaoic phos?horus atrd oitrogeo of soils.
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ll. CooKE (G. W.). 1050. M.thods oI d??ling Jcrlilizcr ta powacs
?lanred by machii.s. lJ, Min. furic., 56, 671-3.)

The results oI experi6eDts cooparing difleEtrt Bethods oI aPPlyitrg
fertilizer lor Doteto€s olantad bv baDd itr ttre furrores of ridged Lald are stated.
Tbe implicat'ions of tiese exptiioeats ro! potatoes PlaDtA by aachitres are
discuss;d. WheE aacbiDe,s ale us€d to Platrt froE flat l,a!d broadcast fertilizer
must be applied before plaDtiDg, a roethod which Eay rnake iaefrcietrt use
of the leriiiizer. Heav-i dre€si-!8s pla4ed itr the Ptaiting Bhoe may iDjure
arrouthq otr ligbt soils, on poor secdtids and in dry sea-soD!. Tbe nrost emcieDt
u's€ of fertilirrr slould be 

-obtai[ed ftom machiles plaDtint oo the flat if aD

attaahsett ptraces the fertitirer b€side and a litde b€lo* tbe s€€d.

12. CooKB (G. W.). f950. Fcrtilizet accrncnl and ik L|Plication
to horlicttltural cro?s. (Worcs. Agric. Chroo., 18, 103-117.)

A Eeoeral review of the adt'atrtage of place@eDt aad the results oI experi-
meats-on arable crops. The epplicauons of q)ecial methods of aPPlying Ierti-
lizcr to horticultoral crops are discussdd.

13. DEB (8. C.). 1960. The .stirnariort oJ frce irot otdes it soils ottd
clays ind thcir remwa,l. (J. Soil Sc., 1,212'220.\

The results or tb6 preseDt study ctearly demoBtrate that tro Eethod is
quite satislactory Ior r6moving free iron oxides without alfectiot the crystal
6i"ucture, but tI; hydrosulphit Eethod has Prov€d suPerior to other metlods.
Its merits may be sum,maris€d as lollows :

l. E6cient reooval of lree oxides.
2. L€ss destructive ellect ou clay Eitrer.b.
3. Easy and quick oaqipul,etiotrs.
The atudy of the basc.excbatrSe capaaity a-s affected by difterent Etthods

of extractioJ of iron oxides has thiorn-som6light on the differelce ia stability
oI va,rious clay ditrerals towards r€duciDg agents. Tttus:

L Kaolidtic @ioerals are quite stable torards reduciEg agetrts.
2. Hydmus aica or illite is also lairly stable.
3. M6trtoorillouite coataining iron is trot stable toxrards the rcduciDg

agetrts.

14. CRowrriER (E. M.). 1949. Soil fe iliry prcblams ia lr-opioal
ayictitroe. icoEmonwedth Bureau of Soil Sci., Tech. Comm.
No. 46, 13+142.)

A geaer.l review oI curreDt problerrts u ler the headi!8s:
Soil fertility aod crop productioE.
Doo.inarlt soil proceese and nutrreit cjrcles.
Soil orgadc matter and clop rotatrotr.
Liv€tock atrd soil lertility.
ChatrBilr8 agticultural systems.
Fertil izers.

16. CRowrtrER (E. M.). 1960. Chcmicols a6d c/o? groulh.
(Advancemeot of Science, 7, 37-38.)

10. CRoWTEER (E. M.). t949. Soils aril fetlilizerc. (J. Roy Agric.
Soc. llO, 135-148.)

17. CRowrrrER (E. M.). 1949. Raoieu ol uo?h on nalitional
lroblerns in forest ',irlsrirs. 

(Rotlamsted RePort, 122-120.)

18. CRoWTFDR (E. M.). 1950. Thc atalysis oJ phosihalz lcrlilize/s.
(Chemistry aDd Industry, No. 48, 763-?68) ; SuEmary lg49
(r&id, No. 27, 808-0).

The currert RegulatioB uDde! the Fertilizer and Feeding Stuffs A(t, 1926,
ars ouite iDadoouate for charactenzilg some o( the oewer kinds ol (ertilizar,
mani, of whicb'contain little or no iater-soluble phosphorus but are good
souries of available phosphorus jo the soil. Some altemative methods oI
analysis are considerdd in-rel,ation to tle coEplex equitibria iDvolved iD the
deco:oposition of tho calcium phospbates aoii to the agricuttur.l value of
verioui kitrds of phophate fertilizeE.
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ll9. CRowflrER (E. M.) aDd G^RNBR (H. \-1. 106O. Nitroscrt
-flllilzcts lol s.t gN b.ct. (British Sugar Se; ne.riew, fA, l"Of-
r05.)

The reliative values of amEolium sulnhate aDd sodium nihate lor susar
!=t, welg- ggmprrrq in 2,1 experineDts in commercial f".ns i" tfr" v*ii
l9rr5 to 1948. Each nitrogen ,ertilizer s?s tested at tEo rates ana on'oioGwrtn salt aad on oth€r plots without salt. NorEal dE€sings ol Ohosob'orusand potassium fertilizers were tiveE on all plots.

.Tbe average taiDs itr crt. sigar per acri froe aErEoDiuE sulphate aEd
sodrDm Dikate lrlgre 6.2 and t0.2 on plots without salt atrd 2.0 ;d 7.9 otrpbfs vith salt. Whqe suficient sdiuEr is sq4rtied ftorl ;tbe;;;;
sodiu-m Eitrate hes oDly a sEall advantage ovef iamonium sulphate. bui
elsewhere sodium nitrate is tar superror to aDllllolxum sulphate'because rt
suppues. two import4nt plant trutrie[ts, nitrogen and sodium'. Where sodium
Drtrate rs-useal it is unnecessary to apply additiotral salt, but where ordioorv
coopouEd lertrlrzeB are to be used it is alwars desifable to aoolv atrorri
3 crt. of agricuttural salt per acre at a{y coou"id*t ti-" auri"g'Inl*;-;ior early spring.
20. Rrcxsox (J. B.). 1960. An ifiDrot)ed ,.ic/o_n cthod for ,hc

dthrrrrination ol fluori* bascd on ai exarrrination of ,h. i/1rtitt2_
flu osilicak eqtilibriurr. (Analyst, 75, 8C9I.)

A study of t-he fluoride-fluosilicate i{uilibrium sysiem indicrtes that to*
r€sults iD tbe micro-deterD.ioatioD of huorioe by_ titratinE with thoriuE
Drkate, after separation of fluorine from interferin; ions tv iistiUiiion. -""D€ carseat..by soEe of the fluoriDe being present as t5e fluo;ilicate ion Sii".-:-rDe uosrlrcate ron does oot form an un-ioDised compound with thoriui as
does lluoride.

CoDditiotrs for titratiDg fluoriDe with tiorium nitrate so as to avoid thiserlo. are described, aDd tbe ellects oI chloride ions aaa varying pH on tbemettrod are discussed.

Pedology Dep.rh€ft
21. MACEWAN (D. M. C.). 1960. Soluatioi of cldy rrrit rals i,

lclalion to crttslal sll&tlure : irtkflamellar -adsot'Oliott 
Uv ,t""

minztals. l^frans. Fourth Int. Coos. Soil Sci.. l. fb?_tog.i
A summa. red bistory of tie subiect. -

22. STBPHEN (I.) and MACEWAN fD. M. C.). 1960. SlDo ino
Chlorite. (ceote.hnique, 2, 82-88.)

A note oo the material meDtioled in last year,s relrcrt.
23. TALTBuDEEN (O.). 1950. Illctlamzllu adsorbtion of brol?il

_ ,rronolatcls oa ,nontnofillonoid .Jars. (Nature, iOO. ZiA.i
- -E vrdeqce rs presented to shon, the adsorptiotr of Doh.oeotide chaiDs from

t"bree proteins in the ioterlamellar space of orientea fata o't noDtmorillotroiilcra).s. (-ltre-, two-, and four-layer complexes can thus be lormed. The h*ro_raFr co&prex rs riert to wa(er atrd gllrcerol, aEd highly r€sistaDt to stroDgacid aod alkali.
24. TALIBUDEEN (O.). t950. Itttctlamallu odsolbtion in artiticiat

_ lalcl stnt tur.s. (CIay Mherals Bulletio, No. i. fft_ttS-t -
Londrtrons for the preparatioo of a zinc hydroxide with a laver stnrcturearr- surrlmaflzed ; it is sho*n ttrat under coDtrolled conditioDs, 'this adsorbsdiffirent anounts oI anionic dyestulft. et a c.iticat ionieiLit-io-n?-it-iratter, thes€ adsorptiou coEplexes adsorb Don_ioDized polar orsadc molF

cul€s ilr the Eranner of the moatEorilloooid rlavs. Adi:rbed diastuffs aic
sh- owtr to be displaced by ot_her dyestulfs quaatitiUvelv. A"-;;i;;; f";
t+ese properties is adv"aoc€d otr the basia of tle prelerential a?sorption otziac ions.

Soil MicroHologr Dcp.rhent
25. METRLEJoHN (Jane). 1060. Thz ptttc ctdl*te isolaliott of

Iiqg-_qg! eu.opa€a. (Trans. Forirttr Int. Cong. Soif Sci.1I, t0Fl97.)
- Xilrosofiouos clropara (Witrogradsky) hes beeo obtaioed itr Durc culhre,rog| xothamstd soil, by modifi( atio! of Wioograds.ky,s roethod, &s lollows :
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(l) An etrrichment culture was made and the poPulation iD it built uP;
(2) traDslers were rDade oo a new liquid Eediu.o; (3) the ba.teria were
;emoved froo the carbonate pa.rtrcles with carboD dio).ide; (4) coloDies were
picked lrom poured plates oE sllica gel.

26. MEr(LEtoEN (Jane). 1951. Tho elJects of gllrcose on in ?ure
cqltures oJ ,titilying bacteria. (Plaat and Soil. ) [In t]rc Press.l

I. 0.02 M glucose sleritized by filtratioa delays DitriticaLioo.
2. Filtered-glucose is oot toiic to aitrifyiog bacteria, so the delay is

ptesurnably caused by the Iapid growth oI the ootr-nit fying ba.teria.
3.0.02 M gluco€e autoclaved in tbe medium stoPs Ditrificatioa, and is

toxic to the nitrifying bacteria.

27. NUTMAN (P. S.). 1s5o. InJluence of slrain Lnd' has, I^ct/ts o,
lhe eficieac! ol ,tirrogen fization in nd. cloucr. lPtoc. Brit. Comm.
Specialist CorJerence in Agriculture, H.M.S.O., Loodon.)

ahis paper suEDa.rises what is at present knowo of the faators concemed
in syobiotic Ditxogeo fixatioD which are subject to ButatioE. On the ba-srs
o{ getretic atratFis of host alld strain Iactors a theoretical D,odel is ProPosed
tor the esseotial intracellular rea.tions irvolved in dete.mimtrg v.hetjler a
partrcular sFEbiosis is ellective or ioel{ective itr dtrogetr {ixation. It is
auggested that t]1e3e processes are trot special reactiotrs concemed only with
nitrbgen lixatiotr but are also a.ssociated with the norEal and €sseotial
Il1etabolisE o{ hosts atrd bacteria, aDd that itr an iner{ectrve s}'mbiosis tbese
reactrons mutually itrterfere and lead to the complete bleakdowd o{ the
oetabolisro oI urc bacteria and oI the inlected plant cell.

28. SrNGE (8. N.). 1950, A callare ,rrelhod fot g/oloing small free'
lit iig arnoeb@ Jol lhe stud,y of theit tuclea, diuision. (Nat])re,
165,65.)

A culture method oI gro\ritrg small Iree-livif,g amoebae on thin 1i14s of
oon-nukient agar made on slides as described. .{Iter fixatioB tbe filE is
removed, leaving tbe majority of tbe amoebae stucL oE the slxas. As the
amoebae are conlined to a so,all area on the slide, it is easy to look {or the
stages of tru(lear divGioB alter staining.

20. SKTNNER (F. A.). !950. Preperation of stand.a ised, acti'
norrucek coloties. (Nature, 166' 3t4.)

Descripiion of a method whereby actiooro).cete colotries oI sta[dard size
and shape may b€ obtaitred on agar media by the us€ of sEall open_ended
porcelaio cylindeG to cotrJitre the inoculum.

30. SKTNNER (F. A.). 1950. A ,nethod. for distingttishibg betuecn
oidle s?oles a4d ,t ycelial ftagments oJ actinorr.)/cetes i4 soils,
J. cen. Microbiol. ) En the p.ess,l

When a suspetrsion oI vegetative actitro@ycete E]rceliuE is sbaken
violently \rith satrd, the Eycelium breaks up itrto a large [umber of viable
{rag@eats. These lragtllents are kiled if the shakjDs is proloaged. Spores do
no, break into soaller viable particles aod are kitled ody with difficulry
rrbelt sbakea uDder t]e sa6e cooditioDs. It is, t]erelore, possible to dis.,
titrguish suspeDsioas of vegetative mycelium from tbose of E)ores by observiDg
thtoanrerlrl which the viable count varies ve'ith the tima of shaking. It is
not possible to estimate the Dumber oI spores and vegetatrvc partiales in
mixed suq)ensioa but the predorEinat ng form may be identilied. Large
DuEbers of actinomycetes are pres€nt in soil samplB taketr {rom Broadba.lk
Iield, but the evidenco obtaioed ftom shaking experiments suggested strotrgly
that they were present as free spores.

31. TEoRNToN (H. G.) and KLEczKowsxA (JaDina). 1960. Us,
of ontiselo to idedif! nodales ?roduced, lry lhe ir&cttlAtio* of
legvrtes in rha fiew. (Nature, l16' llI8.,

The Dethod is described ir1 wbich the effect oI incoulum ol Rhizobhtm
,/i/olid otr Motrtgomery red clover i[ Iield conditions was estimated by
applicatioa test. '

Two ellective bacterial strains " Cl.F." aad " 205 " belongiog to tbe
serological groups seldoE present arEolgst the Rhizobit n tlifolii werc lnsed
Ior inoculum, When lodules were produced tle plaots were harvested at
raodo4 from iloculated aud udnoculated plots. Bacte r were isolateo at

IJ

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-1-72 pp 7

162

random fiom te,l trodules aad applicatiotr tests eere 4ade. Fiom iooculated
ptots strain " Cq.F." gave positive rcspoDse with spe.i{ic a.rtis€ra itr about
55 per cent, strain 205 in about l5 per cent, aod co[trol plots Bave about
I per ceot, with antiserum aSainst " Cl.F." aDd 2 per cent with aatiserum
agaiDst 205 strain.

Botrny Departmen t
32. Huupnnrss (E. C.). f950. Tha dsolpriot oI ions by eacised.

too, systems. I. A??a/ar s ond fu.lirTtinar! er?elhnarls. ll.
Exp. Bot., 1, 282-300.)

An appaBtus is described by ae3.ns oI s'hich the absorPtion of ioDs from
a compleG nutrient solutioD oI coDstant compositioa by excised root systeEs
of ptairts, grourn utrder k-oo\po nukient deiicieDcies, may be loeasured iE
staidard conditions of aeratioa altd teoperature. Results of so@e prelieinary
exDeriments are descriM.'lt was found that tie roots readily ab€orM the elemetrt in wbicb they
w€re deficieot, brt tended to lose those elements which v/ere alr€ady present
in norEal amouots.

There was almost itrvariably a loss itr ftesh \r'eight ol the roots afte! the
absorptiotr period atrd also a loss iD dry weiSht. This loss aPpears to te
complex and is partly attributable to loss of resPiratory material.

fbe additiot oI 2 per cetrt suclose to the solutioD fro@ whieh the root
systeEs of phosDhorusdeficieDt barley plaDts were absorbirg increased the
n-itrogen and ph6sphorus coEtetrts of the roots a[d maiDtalDed the Pota-ssiuE
conte"ot, *t itdin tie 

"bse[ce 
of sucrose ody the phosphorus coutent ircreased,

but tlis ilcre3-se was signilicaqtly less than itr the piesence of suclose.
It rras deEotrstrated that roots excis€d frorE plants growing in soil were

capable oI absorbing phoehorus or tritrogen----elements itr $rhich ttrey wEre
armarentlv delicieat."Ihe i;terDrel.atioD oI dala obtailed {roo excised roots is discussed, and
it is conclud;C that excised roots lrom plants growtr ia complete truHeDt
are oot tikely to betrave itr tie saEe *'ay as re8ards absorptioo as corresponilio€
roots oI iotact plaats, but that roots 8ro*' under conditiotrs oI deficiency wili
b€ba ve rather similarly wbether excised or intact. This fact provides a Potential
Eethod lor diagtrosiog atrd evaluatiog outrieDt deficiencies.

The low-salt coDdil.ioo of roots pootulated by HoaglaDd and Broyer is trot
necessarily the ptimary requisite for rapid absorPtion of a Particular iotr. It
is rat}er i.bat tf,e roots shoutd be deticietrt iD that ioo. The roots could be
Lith i[ otber salts.

33. THURSToN (Joan M.). 1960. A com,arison oJ ,he glourhs oJ
oilil atd oJ ctt|ioekd oats in tnatganesc-d.cJicient sdk. (A\1.
App. Biol., 88' 989-302.)

Two q)eci€s of wild oats, A|)ena faha and A. l*doticiarra alld two varieties
of cultiv{ted oats vrere grorrD to maturity io pots oI manganese_deficient
soil with and witlout added Drarlganes€.

A. fudoviciona shovr'ed differetr1 leaf symptom-s of eangaaese deficiency
frotu A. {ah.a a d the culti}'ated varieties. ln olher respects {'ild aDd cult,_
!.ated oa'ts were siEilar in tleir respons€s to tbe level oI manganese supPly,
t"housh dil{ereDces were observed io tbe se!€rity of the effects. The relati\e

""*irtitritrw to mansaDese deliciency of the wild and cultivated oats dilfered
acco'itins t6 tle e{f;t considered. 

-The total dry weight at harvest is an
intecrati;tr of all the precedinB eflects on growth aod is thererore Pr€sumably
the Ee.st sinele crrterio-tr for deterEiring susceptibility to maogalrese deliciefty.
On the ba-sis oI per cetrt loss ot total dry weiSht at harvest, due to lack of
maDsanese, A- Taau is iudged less susceptible a.Dd A. luilolnciana frcrc
suscJprible tlan'the two aultivated varieties aDd tro di.stiDctioD catr be m..de
betweetr the latter.

The most interestitrg differences between srild and cultivated oats in
resDoDse to the le!'el of maogatrese supply occufied In s€ed productron.
Mi;sanese{te{rcieot wild oats showed a smaller reductioD itr the Dumber of
seeds- IorEed but a greater reduclioD in the size aDd maDgaEese cotrtent oI
itrdividual seeds t}lai the cultivated a'arieties.

Mansanese deficieEcv lowerEd tbe DerceDtage oI viable se€ds arrd th€
p.r""otig" oI dormatrt dleds produced 6y both A. larua a!.d A. tudwiciana.
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3,1. TEURSToN (Joao M.). lS60 Th' aild oal froblc'a' (Farming'

1,332-1.\
fl" ii"tiocti"hi"g .n $a.Es of A ' lar:/,a ard A htdooicia$a arc d*itf,i.

""a'*litiiil"tlia8 of contf,olling #ld oats are discussed iE the light of

pi*.'"iL."ug" ol the bioloS) of the two sP€ci6'

36 'WARINGToN (Katherine). 1950' Thr ellecl oJ a-analigns.

it calcitm s]4iblv. ,H uahc a*l nilrogen conkn' ol- ng'nen'
iolntiion" on ti isOda"c oj Ltt{ce and /cd cloocr lo motybd'nwi'
lAnn. ADD. Biol., 37' 617-23.)

fl'j ..""rit '.f cabium suDDUed did trot aflect the respoEse of the-Pl'aDts

t -J"tsai""i. thoosh the i;tcium reqrlireoeDt JH,ffif*,*#ll"1ilat D}I 4.4 tlatr at 6'3. Growth was b
irLii'tir- itt l:i i. 8'2, io sPite oI a rarid levellinS uP to a P}I bertreea 6

:;r-r- ffi';tt; *'. o*"iut" &ception oi the soluti-on 
-at 8 3; the- oeed Jor

H"i"ilHi;';**;"'.Gfi ;t''tb" reartion of the. mcdium' m,:." 1I:
"Jiiurl 

*pplv and/or the initial pll talue oI the solutrotr was a'aneo' rl)e

elIe(t of rEolYbdefluE was Dlost Proooutrced io tbe La'rgest PB"t" ' 'Ai&iiui" ii'ii," iiir"e"n supplv deihved the rcsPons€ of lettuce to roorvb-

ilr-""J, 6.i-*,tl uitu io*,rLiioi o. 'oio*ulated 
;lover the revene $as true'

iij"--aifG"*1" behaviour is explaircd oD tbe assumpuoD that lettuce has

i Tiiri..*'r"-0"*"-.-*i {or molybdenum tban clover' Five or l0 P p'ro. M9

L?;i;'il; -b.;;iit tl.n d'r p.p.m. at anv level of nitrogetr supplied'

L?uA T"-ilbtit.v ; ;.--"g; 6drn toxicitv *"ae Possiblv greeter wheD

Ditroleo was Plentiful.

3G. CRooK (E. M.) and WArsoN (D' J ) l95l Sttdi's on tlc* 
;;;; ;r b;bi"";: it. ru r.i2"'"iu/c to'ktitions insi'L botato

ctamis. 
- (j. Agric. Sci., 40' 199-226 )

C,ontinuous Jords oI the tedPerature oI potatoes stored in clamPs werc

."d;iliil;:i[-;ilp)';d iD'.re434 {3 iramps).. 11 !h_" 
t:* 

I^"1r^:-,i}"
Gmoeratures at iarious_Pooitioos io the clamp coveriEgs rf,ere also recorooo'*"TtJi"-*-*t"* 

at ihe Eiddle o{ tne po'tato heap showed a.drift with
tr-ji-iirii. tn"i.t meal air teoperature: Deviatio$of meatr air tempera-

iiff ?;;*;#;";;d, h"tiotrti about a week, had Do elrect-on the

;;-;;iil;i A; poutoes; Iinter-perjod deyiatiotrs were r€{lected itr the

iHffiili; ;i 6; ';;i;;tu;"a lig of about a w€ek rhe dnjTog,-ll
i"i[r-.--."" r"-o.i"ture b€tweea podto€s and extcmal air ave-ra^8ed about

I-T'?--iilsf,]'"iliirlz'iii i*'e*'t"r' increasiog to over 2oo itr APril'

iJ.i".-tiii-'i.l rotting of the potitoes lollou'ing blitht infection iacreas€d

fi:;;;?ffi;'p;id*:ioo ana^causea the clami toiolrapse at the end or

ADriI-^P'iI t ro of tn" lg43-4 clamps (variety Maiestn ) the potato€s werg elPoced

t" t"L"urat"[ 
"om"iently 

l6w to cause swe€tening for several weeks durrng
;:il*'"t'1ia*fi;;. - I; dr" thitd clamp (varietv Arran Banner). the

i#irl-*i"tl, ir 6! p"t t*" never teu belod 66' ThG differeoce Eav. have

i;,i;;;;; -;;;i 
heat Productioo bv A'ratr Banod than bv Majestic'

a.ssociated witi earlier sprouti,S.*;;. ;;;;tu* in ihe potitoes teBded to latl {rom the cenhe oI the

";T;H?'6;;Lia",-u'ri 
ttt" temprature Sradietrts across the clemP

"".i.a *itt time aod betvreeu clamPs''-il" aiu-rf teroperatute *ave it the outer surlace of th€ earth cover'
.""#-u*t 

"jr."-iioti 
of heat lrom soiar radiation during the day aDd loos o{

ilil;'d-th;Ii;;;i;;G;' Penetratld throush the €artb cover but
i^ff;';:* 'ti;l;";tioo uet',"en ''".tt and strew No diumal wa*e was

detrctabl; in the siraw cover or in the potatoes'
Three elfects oI wind were distiDFuisbed
i-wl'ii-a""t *.a the teEperahire of the pobtoes at the surface of the
'' ililti#.'Eitiii itEi ut"*i"g, atrd'raised th. tenperature at the

ii'i.it" .orfare. This occured itr tbe late stages of storage aDd \+as

;ffi;d-i;T; "-JL 
i",". too'i"g sumcieitlv dry to Permit tl'e

;;;;;; ;4"-J eir tlrougb it So'rtherlv wiads- -had a greater
Iilfir'ii i-otii,eav *i"as 

"t""qual 
velocity' iresumablv because ttre

:#b' ;;; d;A rJore rapidlv al the south face of the clamp. than at
the notth face. T6Eperatute' vrithio the straw cover \ras auected rn

tlre saoe way a.e thet oI th6 Potato6"
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2. The daily tmpeqtu,rc range tlroutDout the ertb cover aod iD tbe airwas reduced by wiDd blowiEg Iroo aEy dir€ctioD.
3. After,tbc earth cover was lemoved from a ctaEp, ia April, 1044, windgleatly itrcreased tbe diumal tenperature fl..t 'jtloa Jiit" 

"r-ja"e 
oithe potatoes on the side of the'claop to*-ai iltO tte G"i"iii

, blowing, aod suppressed it oD tbe opp;ite sid;.It is conc,luded tlat tte chief barri; to tbe penekation oI extemaltemperature Iluctuation lies at the iunction of tt" i.rtl *Ait 
"rr'"oi.]iaDd_ttrat the thickness ot tle coveri"'gs is ttereioie-o,:l"i.iiiiiir] '"'--

l"-. Senerat, clamp storage ia east€rn England provides temDeratureconorrrons reasonably (lose to the optiEum only duriDg the rnonfis lrom-\over0Der to Aprit in q.inters free from prolonged frcsts.-

37. CRooK (P. M.) ana WArsoN (D. J.). 196I. Stt d,ies o, th.
stotage of ?ota!o.s, III. The aipoitiott oJ nc anosincr);tt-'i
?ototo clorn?- (J. Agric. Sci., &,-ZZ7_92.)

. The CO, coDcentration in the atEospbere of a potato clamp variedbetweeD 0.06 ald 0.86 per cent. The sum bt CO. aoa o1*vc* coiilit .ti-;;rcnarned apprcxrmately coDstalt at Zl p€r ceat. Tte eO. concentr-ation
rncrea-sed wrti trme from December to Apiil. This w-as attrib;ted to inffeasern the rate of re+iration of t] e potato€s iaused by ris€ of temDeratu;e_ iV_;;Dlowug rn the directiotr normal to the faae of tbe clamp riducea t}Ie CO-coDcearatior, presumabty by causiog external air to O"w'tt oush-th;_"laiacovenngs. A Eultiple regression oI COr coDcentr.tiotr otr tem{,e;ture oI th'epotatoes at tbe time o{ sampling, aad on tbe mean co;d;;t; -;;
)/,erocrty norrnat to the calEp lace estiDated over a period oi B hours beloreure utrle ol saEphDt, aacouoted for 64 p€r ceDt oi the variaDce betweensaDpliog oc(asions.

. Unsaturated compounds were detected in the clamD atEoslbere bvaosorptrcn rn bromine; the coDcetrhatiotr of tbese, exDicssed as'ethvbnlvaned Dctwe€D o.{XN atrd 0.02i per cetrt.
Tbe_ matDitudc oI COr accumulatiotr atd oxyReD deDletion ia ttre clarnr}

atmosphere was too small to ploduce effe(ts of_p-racticil imoortance on thi
storage ot the potato€s. If the uNaturated codpounds wrie ethvlene. tleconcentration preseat w"as suEcient to cause ippreciable .";A;ti;;';i
sproutiDg.

38. Wersor- (M. A.) and WArsoN (D. l.). lgdr. Tht cfictt ot
i.nlcction uith bcct ycllcus a bc;t ,rr;sioa riruscs oa tt i'rorbi_
i.rclrale :onl?n-l oJ sugar b..t hdo.s anil or. translocatiofi. (A\n-
App. Biol., 38, 2?6-288.)

, The.loss of total carbohydrate (sugars aDd starch) per ceEt of residualdry matter (d.ry mattrr less, totat carbohydrate) during ; period of darko€sstrom l€aves ot sugar b€et platrts infected lvith vello},s-viris was as sreat asthat llom leaves o{ hlal$f pt""ta. Tbe conclusi'on of previor.rs workeri, trased
on the results oI the Sachs iodioe test lor starch and the occurreEce oI Dbloemgxmmosis in inlected plants, that starch.""u^uLG i, irf*t"a'i"i.iii
oecause iratrslocation is pre\ented by blockage of the sieve_tubes, is therefore

Older lcaves of iofected Fl,ants had a hiEber conteDt of reducins susars
and sucrose, and usually but trot invariably 6f stalcb. both at the b&in-iinsald etrd of t}le dark period, tbaD (omparabie leaves of bealthy pl,allts. "By fa;tlre Sreater part oI t-he increase xasjn reducing susars. In'tiaves tatJn in
late. Septemb_er lrom infected plaDLs growing in ite f"ieta, 20 fer cent or more,
9l :b9.toja.l.d-ry matter, was present is reduting sugars. The reduciDg sugaErn both }le'althy and yelowiinJected leaves we-re sf,own by paper ctiomito-grephy to be glucoG€ aDd fructose iD approxiEately equal ainriunts.

. Tbe carbohydrate coEtetrt of sutar beet leaves was little afiected by
l olectioE with b€et-Dnosaic vitus.

YeIows-iDIectad leav€s had a lower water conteEt Der cetrt oI fresh weisht
thaD healthy leaves. This was accoutrt€d for bv tie nicler .artxrhr.t;ari
coDtetrt oI iafected leaves, Ior the ratio oI watur , i"Saua alv -.ttci "L" 

rloi
atlecded by iEfectig! oI wa-s slighu, r€duced. This iEpli; that hydretioEwal iode?etrdetrt oI cerbohydrate co8tetrt.
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Statistics Departm€ni
39. Bovo [D. A.) and DYKE (G. V.). 1960. Main rop lotato

groruiw ii Etglaad and H/alrs. (N.A.A.S. Quarterly Review,
No. I0, 47-57.)

The Survey of Maiocrop Potato€s, iDitiated io 1048 by tbe Agricultural
IoprcverEetrt Council, protides detailed data on coEmercial potato growiog
meihods in EaBlaod aid wales, toSetber rith estimat€s oI -yield based otr
sarople liftings. It is showD tlat oficial estimat€s o( ).tel4 !1 1948 arld 1949
were ooe aod threeguarter tons per acre b€low tbe samPle li8ure.

ExaEinatron of the survey data together with sumsari€s oI results oI
expedmetrts shows that gtowers' practice is maiDly satisractory but iEProve_
EaEts itr total ptoductiotr miSht be acbieved by earlier plantiog atrd better
use o, faflojaald oanure.

Tbe rced is skessed Ior furtber experiments comPatitrg lirst, earb aod
late plaoiiog aDd secoEd, certilied aDd once.growa seed.

40. GRUNDY (P. M.). 1961. A genaral lechniqlc lor the analysis oI
crleinentr uilh ir1.orlcttljt t,.akd llols. (J. R. Statist. Soc.)
[Io tie press.]

Occasionalt in field experimenb tbe wrong treatment rs accidentally
applied to ooe;r more plots, and as a result dificulties occur iD the statistical
an-ah'sis- The soecial methods hitherto devised for such cas€s are of reskicted
scopi. This parjer glves a flexible technique lor dealiDg witb such disturbanc€s
in t vadety of diferetrt experimeDtal designs. The ,lew Dethod is based otr the
forEulation oI a plobteo rhich aay be regarded as a Senerali"stioa oI botJ1
the distulM arrd uodisturH d6igns. The atralFis Ialls iato t\ro stag€s, ol
wbich the first (t.be solutio! of the generalized Problea) is forEally siBilar to
a Eissiag-plot analysis. In tbe second stzBe, the trecessary coEstr-ahts are
aDDIied to the estiEates obtained lrom the first stage. Tbe priociflB uDder-
liiirc this Inelhod are discussed, and dil(ereEt a.spects of the techlique illus-
6atJd by examptes;one of these is the 1047 Rotba6sted exPerimeot oo tbe
elfects of organic manures on potatoes.

41. HEALY (M. J. R.). 1960. The flLhnir.g of ptobil assays.

@iomekics, 6, 424-43I-)
Gr.phs are presetted lrom which the Du6ber of t€t subiect! Eec€ssarjr

to aclri;ve a desired degree of precision in a 2 x $Point Probit assty
loay be deterBined.

12. FIx^Ly (M. J. R.). 1961. Stalistical a?lenlti, to Pa?el bt.
F. M. P- Eihskin, P. Krohn and S. Z*ch.lrnon, rh. Poknc, of
diflerent ocslrogcts ia mothels. (J. Endocrinol.) [In the press.]

The 6aio paper d&riH a targe e4)erimeat in the induction of artificral
oestrus in moinfeys by means of ;,'nthetic o€shogens, the lesults of which
sbowed a high de6Tee;f noD-orthog'ooality aDd oth:er irretxl,ar features. The
appendix d&ribes the methods of analysis adopted, and discuss€s somo
p6ints tt'at adse in tle handling oI this kitrd of data.

43. YATES (F.). 1050. The ?lace oI stalisli.s in lhe slud! oI gtoulh
and. Jorm. LA discussion os the measuremeut of Srowth atrd
forB. Uader the leadership of S. ZuckerDao, F.R.S.] (Proc
Roy. Soc., Series B, 137' 479-488.)

This piper discusses the ,unctions oI statistics itr tbe study oI 8ro$.tb ard
form. Muah of the statistical work involved in such study coDsists oI the
fittiDg oI soEe matheEatical relatioD to tle observed data. Tbe various
obiectives of such fitti[g aDd the limitatiotrs to which deductions bas€d otr
the littitrt are subject ar; diFcussed. The statistical processes that are aPPro_
priate to the hatrdlitrg oI siinultatreous measuremcnts oo a Dumber oI char-
acteristics are also brieflv discussed.

44. YArEs (F.). I9;1. Mdnuling for higher lields. Contlibalions
to slrnPosiafi i Four thousard millioD Eoutts: scientific
huEaDism and t]rc shadow of world huoger, edited by F. le Gros
Clark aud N. Pirie. (Oxford University Press.) [In the Press.]

Tbis paper discusses tbe pert played by scietrtifi( ,DaouriDt itr the increese
oI cro,p yierB a.d tht probbis tf,at arise itr the PlaElling ot the agriculture ol
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I r€gion so as to trrad to the maximtrE ptoductioD oI hEDaE lood' I'hc
expeDetrce oI Great Britaitr i[ tbe use of fertilizeB aod ia agicultural plallitrS
is takea as ar1 illEsirative exaEptre.

45. YArEs (F.). 1961. Thz ittJlwwe o/ Statistical Methods for
Researci Workers on rhe d4t)etoprnent oJ thc scietae of slatistbs.
(J. Amer. Stat. Assoc.) En ttre press.l

R- A. Fisher's Srolisrtcal Mcrhoak Io, R.s.trcL W'orhcts e-a-. firstpublished
26 lrcals ago, Tho booL is of particElat itrter€t to Rothamsted since it s4s
rriiterr b; Fisher altel five iea.rs' rork at the Statiotr atrd eEMies the
re$lts of hisheds rB.arth€s d;ritrg his early yeaE thare. The paPcr cootains
a aritical Ieviee ol tle i luetrce oI the boot oa the develoPmetrt oI tle scie ce
ot statistics a,!d exp€trimeotal desitE.

CORRESPONDENCE AND REVIEWS
40. IIEALY (M. J. R.) aud Lrrcs (F. B.). f960. Sfitisrico'l analtsis

oJ resulk fol s.uaaessioe lesrs on rhe sdrn orgonisa. (Letter to Natue,
166,3r9.)

47. YArEs (F.). 1060. Rcvieu of The ttreory of iabreeding, by
R. A. Fisher. (Eugedcs Review, t12, 168.)

48. YArEs (F.). 1961. RcL,ieo of Ex[Eriaental designs, by William
G. C,ochr-an and Gertrude M. Cox. (Science Progress.) [In the
press.]
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48b. Pour-ron (Emily P.). 1960- S1r/oc! oJ Fcrrilize/ Praclica Rcpolt :
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19. REES (D. H.). 1960. Er?e/irn nls oa the Jeediq of $gar b.et
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50. YArEs (F.), 1960. O?c/ationd ,cscarch. (Prepated for the 4ttr
Sessioo of the United Nations Sub-Commissiou on Statistical
Samplilg.)

Plmt Prtholory Deprrtuent
GENERAL PAPERS

61. BArVDEN (F, C.). 1950. Ir,lc*lcnc, lhenornend @ilh an and
belzrial dluscs. (f, Virus€s1950, edited by M. Delbruck, Calif.
Itrst. Technolo8:y, pp. 3G3a.)

62. BAI*'DEN (F. C.). 1950. Sorrre !rciedics of thc toba.co necrosis
rrrrrsrs. (Seventtr Iat. Bot. Cong.)

53- BAWDEN (F. C.). 1951. The mLllillicotion oJ oin scs. (Sci.
Progr. 39, f-fz.)

54. BAWDEN (F. C.) aud PIRIE (N. W.). f960. Th. o@ie,ics oJ
n aalornokaalcs in crrracts Jrorb oinrs-infeakd fhnk. (In l/itr.rs6
1950, edit€d by M. Delbruck, Calif. Inst. Techaology, pp. 3630.)

65. GLYNNE (Mary D.). lgSo- Faators alfea,ing ,h.e incid.n. of
etcsfot, Cc"f;f"lAporclla. hertr,otichoides Froa- ot ccreals. (Sevettb
Int. Bot. :ong.)

50. GLYNNE (\[ary D.). lg80. Closc cereal c/o?!itg. EfJee, ol
caltural lrcJr .n s of uh.at on eyes?ot, lottgiag, tahe-all atd we&.
(Agriculture, 56, 61G514.)

67, GRrcoRy (P. H.). lgSO- Feto6 ottltollhq ?l4nl dis.osc
, gradi.nls. (Seventtr Int. Bot. Cotrg.)
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68. HULL (R.). f960. Sont Jactors 'ff'ding 
the itttitkttcc ol ycltous* ',iii" ii'Jliiiii in-cn,oi a,iu;i' (Seienth lnt Bot cons 

'59. HULL (R.t. 1950. Viras leltous in s ga-r bee'' (Farming' 4'
72-77.)

60 IIULL (R,). t960. Vittts Tcllows : ttccd Jor heallh! sttchlings'-- 
ie.iti"Ii S,i8"r Beet Review, 18' 107-rll )

8l- WATsoN (Marion A.). lgs} Behatiottr oJ P'rsistenl and wn'
"' ;;;;";'ifrinil!iiu'a ptot,,t oi',ases' 

- (seventh Int Bot'
C-one.)

RESEARCH PAPERS

62. BAWDEN (F C) and NtxoN (H L)' l95l' The aiflicat;on
--' 

"i-it "t ot'micto;cobv to thc stidy ol ita*t viruses it u'tOuifitd
it^-t.,t acts- (I. G;n. Miqobiol, 5' 104-109')

Ri#;'.;;;i;;rpb'-*;rred iD sap from Plaats i'alected Eitb tobacco

-*};""i,coiil-;.*itc, Potato x, po'tato vl nenuane Etodarc' tobacco

iiif;i-Juule" ur""ri"!=pot vrus&; ttre firt tso were about 16 oll

i*i''*";ffi "ffi 'H''Ht*m#i.l"i,'f*T,1".T*-'x'*:ffi 
{

l'ila #J t"-uL"" oiit*i" virus€s coataitred spherical Partictes about-2'6 mu io

i"rJ-"Jiit'iffi-p*t]iii, o,re about 18 BI'1' a'd the other about 3? mp rn

ii"-"i"i.'o"""t1"a in sap ftom platrts iDfected wit} a third tobacco neclcrs

ffi Tkffi I#F;*;ffi $irlil:#d't'Fili-ffi
aiagpioti" n tu" because so also r*ere some u[relateo vrroses'

63. BHARGAVA (K. S.). lg5l Sontc .pto?aties ol 10L/ st'ains oJ
"'' - i*, ioi";" uils5. t?,:r,r.. App Biol" 38')

ori[ii-Jt#-" Ji cucumber oosaia'virus differ in their.host. raDge'

"*'.i.-"-i.t..4. viruleoce towards dillereot platrts'. transmbsibility by

l"frltai? rii.i-"ira-p"i"t and therEat itra'tivatioo Point'-""i{;**;;;".;;.i variatiou in the suscePtibility o' somc bost sl'€cres ;

*.-ii'ii-L-" ;" 
""o.teDtlv 

imoune during srimmet but during \f,inter pro-

a;;ruru?Y*u"ijrsT,'?:l*'l'",i:' H"$lff 'jniTf,,"o-u"'.'*"i"
,r'"14-Ei"ilitt"ir' to and trom theo ; svstemic infectioo in- beet rarety

occurr€d unl€.s the virus \ras 
'ot'ooo""d' 

iito young tissues .IDhibitors-of

x*irni',ru;x:tr*Yif 1'J#,1'1ffi ffi "ff;"trIHILTffiffi'#i*e;;.lT;;in ,,ti't thev occur tun with idectiotr of tobacco'*"ci"ii 
t- rn-osai" virus b,a_s i' Iow temperature coemcient oI thcroal

io*ii#*i# "'ii-frirll 
inlectivitv is destoy-ed bv beating at temperrtures

tElow ttre therrDal inactivatiotr point'**;[";*;r;i"* 
(Sutz.) is i more e6cient vector tban lnvry:. *d!t

,. ^::*i-'i;;-1;- ;.'" Jm"ieot then Mo.losifhgn c*Photbiot (Tbomas);

r.tr*f**l"ll$*a***"*t.ftr-TJ:s?""'Hi1'Elo*m*tceasc

6,1- BRoADBENT (L.). lgSo The miuoclimale ol lhc po'alo cro?'
--- 

rO- f. Rov. Met. Soc., 76' 43$454 )
.",X' i.-'ililt".*' i-J-L'-iaiti'" in 'a stardard screen atrd at ao

*f#" riii'J1?-"^ io p"t"to crqps were contuuously recorded duri.t
trrree zuhmers, 1047-49.

Itr dry sunny p€riods: ., +^ rroE. ri-fi.ri. tr6 -^-r;iro t4operature 1".*.f 
"tT""*#*['S 

l;-f.]:,[It]f;.thr,n in tbe scr€€n, atrd over a Perrod

l$,flfu *,*"Y*"ffii,:*llilT"*s.'t"ff ffi;-n-"**
itr the app sas 2'2'F higLer tb^n itr tbe screetr' atro

l. ii"*.-rffi" daily teo$rature rasge was 8"F Sreatet thatr i! t'he

scteea.
w;i'i]i* roil atrd cloEdy weatie! greatly 

- 
r€duced tb€se c!-atrasb;

*ca-si;;"I; tht;*,P miniaud was higher thatr the screen lrl,mud'
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By day, hutrfdity *?-s bigher in the crop tlalt in the scr€en, tb€ average
differerce at the EiniEa being 6 per ceDt in relative humidity, and Z"F in
dea poitrt. By Digbt, the dew point in the crop was, on average, i "F lower thatr
id the screeD, cofiespolding to the obs€rved difference ia dLan lDiEi@uD air
temperatu1e3.

DuiinS 1948 aad 1949, more p.ecise discoatituous records were takeD oI
terop€rature, lu[Ilidity a.trd lfiad speed in atrd above potato crops srith
difieretrt densities of loliage ia a variety of weather cotrditions. Temlerature
aEd huEiditl. vere Eeasured at 10, 20 o! 30, atrd 60 cE ; wiDd at 20: 30 and
200 cE above grouDd level- In the clop there wa-s oDly a slight t mperature
Sradietrt in the e,rly moming aad tlroughout clouaty da)'s, but durirg sumy
da,'s gadients q,er€ prcduced, dE)ending on crop detrsity; it was hottest
et l0 cm in aE open crop, at 30 cEr in a dense crop; in both it was usually
coolest at 00 cm when the soil was dry, but over wet soil the lowest temperatur;
was ,outrd at l0 cm. Except oD cloudy days, teEperature itveGioD took place
belore suoset wbatever tbe loliate density or ooistDess of the soil. -

Eumidity (dew poiDt) was usually Sreat€st at l0 cm, but in a deDse crop
over dry soil water valrcur traDq)ired Ircm the leaves olten caused the air ai
30 cm to tre more huEutl tban that at l0 cm.

w,iEd afi€cted both te4peraturc and bumidity bl]' iDcreasing lapse rates
and causint rapid fluctuahons witlin tbe crop, pirticularly oI bumidily.
Chatrge ol wiDd speed rritlin the crop took pla; €very few secoDds, tde
arDplitude oI tie fluctuatioDs dep€Dding on the speed of tle wind abov€ tbe
crcP.

65. BRoADBENT (L.), Cuauouunr (R. P.) and KAprcA (L.). tgS0.
The s!/ead of oilus diseases to single potato elanrs by winged
a?hids. (Ant. App. Biol., 37,355-362-)

_ Youug potato plarts itr pots erpos€d iD rhe opetr trear plota of potatoes lor
timited p€riods at intervals durint the suEroer, b€came iDl€sted with large
oumbers of winged aphids only duriDg r*'arD, calE. aad dr:], weather. Althouih
visitcd by apuds duriDg May and June, $.heo much ol the sEead oI vinrses
occErred iD nearby potato crops, few of the potted plants &came i ected.
Mo6t potted plaDts becane iDJected in July wheD alate aphids Eere lca\riDg
Deithbouriog potato crops. Widcly diflerent proportio;s of the exposei
plants becaDe iDfected itr diflerent years; iD two of the three years, inany
mor6 plants were iolected with virus Y thaD wit.h leaf roll virus.'
66. BRoADBENT (L.), cRrcoRr. (P. H.) and TrNsLEy (T. W.).

1950. Rog{ing botala caoos Jor vints diseases. (Ann. App. Biol., 37,
64e,650.)

ReDoving vinrs-infeckd plants froE plots of Maiestic potato€s at
RothaEsted oD znd July did not !€duce the spread oI ldal rcll -but reduc€d
rugose moGaic (potato virus Y) to about oDe-Jifth of that itr plots rogued ollllst July or left uDrogxed. RoBuiDg AEaD Pilot potatoes on t6th lune, or
2nd July r€duced leaf rou to live-sixtbs of that io unrogued plots ; roiiriDs on
l6th June reduced rugose mosaic to about haff that in plots rogted on 2nd
Ju\-, aod about a quarter oi that in uDrogued plots. lilting Arar pilot
potato€s in mid-August rcduced virus diseas€s to about bro-thiras.

RoguiDg flatteDed the gradient (decrea-s€ in percentege plants dis&sed
witb increasing distaDce tom thc source oI iDJection) with ruEose mosaic.
but bad little effect witb leaf ro[. ErideEtIv aDr Dlaots Dreventea bv rosuinp
from coDtractint virus Y Ee:e near the initialy infectea phDts. - _ "

In 1948 Majestic aDd KiDg Edu?rd potatoes at threc places were rogued
duriDg 22od-2{th JuDe aDd tubers were dug during 28tb-3{hh July aad aga.iD
at the eDd of the seasoE. L€ar roll spread rEore itr Maiestic tha,l iD {iDq
Edward, and rugose mosaic spread moie itr King Edward. Roguiog reduceJ
the spread of both by about one-IiIth at Rot-haEsted, but haa no eife(t at
Suttoo BoDington. At BrettoD, itr tbe Derbysblre hills, roguiEg had no effect
otr leal roll, but preveDted tbe spread oI rlgose Eo6aic. -

The small benerit occasioDally achieved by rogoirg io the ware-grow{ne
districts o( EDglatrd do€s not make the practice ecoaoEically worth while. -

67. BRoADBENT (L.) atrd TrNsLEy (T. W.). 1961. Erperirncnts
on lhe colonisolion oI oolalo plants b! aple/ols atd alaU aphids
ir. relalion 14 th. sfead, of oirus diseases- (ADD. App. Biol., 38,)

BatchB oI poteto platrts ilr pots were placed in tbe field Ior liEited
periods among plaats rnlected lrith potato virus Y aud leaf roll virus. Some
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oI the Dotted Dlatrts f,ete surouDded by sticky boards \rhicb prei€Dted
aoterou3 aohidi lrom reaching them. AlEost as Eatry Plants witbin the
b6*ds ""'"ithout 

becaEe iEiected, indicatbg tbat Bost oI the spread of
rrirus was bv vinsed aDhids,

ADtere€ ;ere Drobabli resgoDsible lor sprcadiog tbe \rirus€s tlroughout a
hill aiter ole or'more si.ms_ were iuJect€d. The, Eay carry iDlectioE to
treigbbouring plaats, but mo6t of these will have beeo i ected dftady by
alate.

The numbet ol plaDts cootracting in{ection was uDalfected by watering-

68. GLYNNE (M-ary D.). 1960. Shar? eyespot as a seuere discase of
o4Js. lNature, f66, 232.)

s'haro eveitDot caDlsfd bv Cotricavm lRhizodonial Sokri i3 ktrowa as a

"o-orof 
bui nlot se"e"e disiase of wheat. lt is bere recorded as carl.si.Eg a

sevrre disease ia a crpp oI oats. Isolat€s fiod \Pleat' incul,ated iDto wheat,
barlev. oats and rve ti sand culture, produced l€iotrs oE all four ceteals' but
oats ind rve Fere' Dluch more severely affected tbaa wheat aDd barley, tbe
Ioagus pen'eiratilg Eore deeply into their tisues aid kiui!8 about half the
inoculated s€edlings.

69. GREGoRY (P. Il'.). f960. Detosi ion oJ ait-borne larticles on
tlab saTfdces. (Nature, 166' 487-488.)

Exrmoles ai'e siven from exDerimetrts bot]l iD a wird tuDDel and iII the
ooen air'ol the ehciencv with_which sticky t'aps i! the lorm oI vertical
ci,IiodeE aad otetls remove sDores oI LTcorodisn end' Lycop.rdon IroB wrtrd
sieeoins theif surfaae. E6ci;ncy is below I p€r cetrt for the soall sPores of
L|co'oatirotr u[der the cooditiona tested. ?ests vith horizotrtal traps of t]re
toe'emotroved io Doletr studi€s have sho'wD that depcitiotr at higher wiod

"irLa" tiest&t rnusi result oaitrly from turbuleace and oot as Previously
&umed from sedimentation utrdar gravif,y. For exaEPle' wittr LrcoPodi{,,.
i,1 a \f,itrd oI aoDmxirEately 0 m.lsec. the same number of spores Eay be
deposited on thiiower mrlale as on the upper surfare of a horizontal slide

70. GREGoRY (P. H.) and NtxoN (H L.). 1950. Ehdron m,cro-
grapk of igucs ol somc British Goskrornlcerrs. (Tr-ans. Brit.
MYcol. Soc., 33, 369-36f.)

SDor€i of some British Gasteroml'cetes have been examiaed with the
election microscope. Ilrc increased resolying power aDd $eat dePth ol locus
.nAhle details oI ihe mrlace omamentatioo to b€ studied, but the low petre_

tratinE Dosfi of the 60 kV. electroDs used do€s not Permit aDy intemal
stnrctiris to b€ seeo. Tbe spores of some sP€cies which eere previously
descriH a-s smooth are sbot{i to b€ wart€d, and the warts oo all s?ecies
€xamioed aDDear to cooform to the same basic pattem. This consists of a los
uuncated cbie haviog an angle o( 45-70" caPPed blt a much flatter coDe. tbe
shaDe of which !'arietanong the diflereDt s?ecies' To accoDnt for the (or6a_
tioi and sbaDe oI the warls; and also fm the pres€nce of circular discs about
0.2 p diameier, sometimes observed in Eounts from iBmature specimens' it
is suesGted that, durits the disiDtegration oI the tleba, the spores are coated
with; gebtitrous {ilm ;hicb shriDks aad cr&k whrle drying.

71. KAssANIs (B.). 1960. Hcal inaclit)dlion of lcat'roll oitus itr
bolato rubcrs'- (AnD. App. Biol., 37' 339-3'tl.)

Wt'en ootato tuberi were stbied at 37 5'C. itr a huoid atmosphere, soEe
lost their AermiDatitrE Doser atter 20 days but otheE survived uP to 40 days.
A[ tub€rs-infected vitl haf-roll vrrus that surived 25 days at this teroPera-
ture produced healthy plant!. Similar ke3trBents uP to 1l{) days did trot frec
tub€rs from poteto vi s€s X atrd Y.

72. KlEczKowsar (A.). 1950. R.stotarion oJ,he &ilitt of sorn
hcorrd dnlise'z n porrlau spccificdly lh.b adig.ns . lBrit. I .

Exo. Path.. 31. r45-164.)
ttre a6 iw ol some aqtisera ao floccutate, i.e. p&cipitate or agglutinate'

their atrtigeDi, which is lost by heatiog, catr be r€stored by iocubatiotr with
trvositr, 'The r€storatioD occirrs b€cause complexes, Ioroed betreetr aDti-
bo<iies and otber serum proteins during the iDitial stag6 oI h€at deDe_turation'
are disascregated. TrvDsh also caus€s some chatrSes in the Eolecules of
heatdenl-tuid antibodi&, probably reduciog their size. The chatr8ed arti-
bodies still combine specinca y with tberr antiteDs, but Ebetle! or not tlc
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coDbitration leads to flocculatioo dep€Dds on the charaater of the atrtisea.
Tobacco mosaic vims, tomato bushy stunt virus and a strain oI clover aoiule
tracteria were flocculated by tr,?sin-treated, heatdenatured antiMies, bot
horse s€nrE albumin was trot.

73. KLEczKowsKr (A.) and KlEczxowsxr ( JaEira). lg6t. AAililll
of siagle phage ia|li.tcs lo Jortt pla$rs a;A b mA y i4 lil;d
ci.ltules. ll. Geo. Microbiol, 5, 346-856.)

The results of resting a bact€riophage to a strai; of clover trodule bacteria
using young (l day) atrd old (5 days) bacterial cuttures botb Iit to the hvoo-
thesis that phage multiplication can be initiated by siDgle phage partrctes: As
the same phage preparahoDs gave more plaques;n sotia m&ii aod hisher
praportions oI tiquid cultures i-n which phage hultiplication could be det;ted
with )oung thar witl otd bacteriat cultures, tbe fit to the bvDoth€sis is not
eyidence tlat every siDgle phage particle will muttipty. tt ririv be so wben
youDg baaterial cultures are used, although tlere rs-n6 posrtive evidetrce iorit. With older bacterid cultures defioitely oDly a DroDohion oI viable Dhase
particles succeed itr startiDg pha.qe multi;lication._th; Drooortioa decr6asiig
\rith the iDcreasint age of bacteriil culturis used Ior tesiiog.
74. RoBERrs (Florenc€ M. L.). 1960. The inf.ction of blo s tw' uil(scs throagh roots. (Ann. App, Biol., 32, ig6-ggO,i '

Koots oI youDg tomato platrts becaoe iDfected wbetr iDoculated with
tomato bushy stunt, tobacco Ecaic, atrd potato X viluses. Root iofectioDg
atso occurred when these viruses wele adaed to soil or culture solutioos ia
wbich plaDts were ero\riDg.

The viruses were sometioes localized aroutrd their iEitial entrv Doints i,
roots ; solI|etimes they iDvaded the root system but trot the slroots,'aid some..
tiEes they produced full s]rstemrc inlectioo of roots alrd shoots. Itr sotr,e
exFriments, but not all, s,stamic idectioos were Etor,e Irequeot *b€n tbe
upper tap root or superficial roots Eere itroculated tban whdu fibrous roots
were itroculated.

ID both tonrato aDd poteto, virus X spread ftom diseased to healthv
plaDts sbaritrS the same culture solution, il-their roots.were iD conta.t. bui
Dot otherwise. Infectiotr oI tbe loots of Dotato DlaDts by inoculatioD. Dr.F
gu-ced gnly oDe platrt ritb virus-infectad hauims, alfliough sever.ai i"a
ialected tubets .

Bioc}€misty Dep0hcnt
75. BA\VDEN (F. C.) aod hRrE (N. W.). tgSO. So c factars

allecling fhe acfiuolbt of t irtas pl.paralions ,ndc ftorn iobacco
kzoes inJc.kd toi h d lab@co nccrosis vints. (J. Getr. Microbiol., 4.
464-48r.)

PrE)aratioDs of the Rothamsted tobarco Decrosis vtrus wele made bv fl e
ult a,centrifugatioo oI sap from hfected tobacco leaves after a orehminarv
co[cenhtion by freezhg. Not aI t]e aDooalous nucleoprotein in thes6
preparatioDs u'as iDfective, aod the Droducts r*,ere fractionated bv differential
ultraceDtrilugatioD at lower speeda and bv DreciDitatioD at;II 4 in the
preseEce ot sedimeDtable proteio lrom unin-fectea t'eaves. lhehore readilv
sediEeDtable and precipitable material carries with it most infectivitJ.
where+s the other has the gr€ater serological activity.

Preparations made quiauy from fr,;hly e*p.esi.a sap are less inlective
thatr those rnade froo sap that has been frozen or allowed to ase for a few
da)€. The extent of the activation produced by tiese heatmenddeDends on
the pbysiological coodition of the in-fected leava.

As much virus can be extracted from the leaf resiCues as occurs in the saD.
The iofectivitv o{ t}is residual virus depeDds oD the medium used for its
extractiotr.

It is suggested tlat Buch of the in{ectivitv of this virus in saD is acouired
duritrg or alter extractioD from the leaf. brit the retatioDsh iD 'betweeh the
particles with differeDt si"rs and properties remain< uncertain.'
76. BA1VDEN (!. Q-) ana hRrE (N. \V.). 1950. Some ellects oI

flcezing in thc leaf, abd of citrat? iD. viho, on thc inlcdiiity oJ Z
loba.@ keclosis uirrs. (1. Gen. Microbiol., 1, 482-49r.1

heparations ol the RotbaEsted tobacco necroGis virus made froE
tobacco leaves that have been {rozefl while intact arc less inlective thaD
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prqraratioDs raade flotrr unlrozeo leaves. Freering ldtrced leaves or expresFd
sap do€s trot destroy i[iectivity. The suggertion is made that mlrch virus itr
the intact leaf becomes infective only by Eealrs of a Decbanisa tllat is set
in action by mi[cing and is disordered by freezing.

Tbe iifectivity, bBt not tIe seiological a.tivity, of the vinrs b lost on
exposute to 0.0H).01 M Ireukal citrate; the extetrt of ttris iraotivatioo is
itrfluenced by tie tcDperature, pII, duratioD ol exlrosuae, cotrceltratiotr of
lirus ant[ pres€trce oJ salts atrd other substances. Simila! proc€sses could
influence the inlectivity oI tbe lirus itr sap and may do so i,1 the leaf,

??. Gricorne (J.). f960. Action d2 ta so d, NISO su te o,/us dz l@

mosaiqtc iht dac el s*/ I'acidz fiichique du oirtls *i,a.si libki.
l. Mise en &.)idcnce .l'tn Jdclos a.dtl/ant la ?crL d,e Prlci,itabiliu
do fdcid. nurleiqtc et la Jormalion do ?rod.tits difJttsiblcs.
(Bull. Soc. ChiE. Biol., 32, 369.)

Nucleic aaid catr be made iloro tobacco Eosaic vins it the linkage bet*eeD
Nucleic a,cid aad proteiE i3 brokea by exposurc,or: a lew Einutes at room
temperature to N/30 NaOE followed by re@oval of the deoatured proteia at
pH 6.2 atrd precipitation of the trucleic acid by stroEt acid. The Ducleic
acid, wheu isolated, is stable for oaay hours in N/30 NaOH, but il it is
left in this eDviroEment itr the preseDce of tbe protein split products it loses
its acid precipitabil.ity. Evidence is prcseated that tiis is due to a dq)olyEer-
isation oI the trucleic aaid catalysed by protein derivatives of hith Eolecular
weight.
?8. HoLDEN (Margaret). 1950. A stltd! of enzlrnes ,hal can bre@h

ttott. ,obar,ra leal @rnPon nts. 3. Frorgal ?ollgaldcharonase on
leal Jibe. (Biocb.ea. J., 47, 416420.)

Tobacco leaf fibre incubated at pII 4.6 several titnes witi Iresh lots ot
purilied polygala(tutoDase 106€3 about halt oI tie polyuroDide. Millin8 ttre
fibre itrcreas€s the rate of release of carbohvdrate from libre witll PG aad also
hcreases slightly the total amouDt libe;ted. Decalcification of fibre by
cationic exchaDge eith coDcetrtrated salt solutions, and by acid extractiotr.
increas€s the ra6 oI liberation of carbohydrate by PG, andup to 05 Fr cetrt
oI the polyuroDide presetrt is relea-s€d, NaCl iD coocetrtrdtions >0.06 !l
inlibits PG a4tiotr oo fibre, but lqwer coDceDtratioos >0.01-M aativate.
Caclr is iDhibitory except in concentBtions below about 0.001-M wbea
usiry decalcilied fib.e.
79. HoLDEN (Margaret). l95O- A sttdl of enlrnes lhal can breoh

danlt tobaico leaf aorn,onank. 5. Unhartionated, fitngdJ enzwcs.
(Biochem. J., 47, 126-13r.\

Tl'e effects otr tobacco leaf fibre of some en yme prq)aratioDs ot ftrngal
oridD hare beeD iovestigated atrd cornpared \r.iti thoBe of sDail digestivejuice. The etrzymic activities of the prqlarations otr a nrmber of poly-
saccharides ; cellulose, p€ctic acid, starch and inuliD, aad on haemoglobiE and
gelatin were deterEined.
80. HoLDEN (Mar8aret), PrRlE (N. W.) aDd TRAcEy (M. V.).

lg50. A sludy of cnzyr es lhal oa* breah dou laba.co teal corrz-

Porcnls. l. Digeslive iuire of heli* ott leaf fibtc. (Biocb,eD.. J.,
17 , 395-407 .\

The edect oI Eelix digestive juice pol,'saccharidases on tobacco leal fibre
has beeD iDvestigated. Various pretreatmetrts of tbe ribre modify the action
of these enzlrmes. 90 per ceDt of the carboh]drate o{ the Iibre can be brought
into solutioa. The nature oI the iDsoluble residue is discussed. Cellulase and
polygalacturoDase are principally concemed in this digestioD. The action of
the latter rs ,avoured by preliminary deca.lcilication ot ttre libre. Snail
digestive juice has little actiofl on tbe greetr " chloroplast " fraction oI sap
sedimenl The Eerits oI disintegrating leaves eozl4nically are cotrsidered, but
the fact that release by a sF,ecific etrz)'rne does oot give unequivocal evidence
about the original linkage of a substance is recognisd.

8t. HoLDEN (Margaret) and TRAcEy 0{. Y.). 1950. A stud! of
etuzymcs thol can breah ilou'rt tobd.cco leaf cot t?onenls. 2. Digcsrioe
i iee of Heli.z on d4irlcd sr4bstrutes. (Biochem. J.,47,407-4t4.)

Tbe action of snail digestive juice on cellulose (cellophane) and pectic
acid has been investigated. ..1. number of poh-sac,charides and polysaccharide
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dericative have been tested as subtrates Io! snail digestive juice. Ilyalurooic
acid, alginic a(id, a dextratr fuofri B.tt oc.ts arabitrcareous, 'galactogen "
flo6 H. ospcroa aDd Ditrocellulose \r.ere not af{ected, while irisitr, }"e.-9t
glucan, a levan lrcm grass, a bacterial levan, aethylcelluloEe, Eethylethyl-
cellulooa, and carbox,'rlethylcellulose sere.

A seDsitive Eethod lor the detection oI ceuulase hes boen developed. The
leductiotr io viscosity of a water-soluble ceUulose derivative is used as ao
iodex oI cellulase activity.

SodiuE carboxyioethylcellulo€e is +ht enzr.roicaly to a[ extetrt corres-
potrditrg with the b.ea,king of glyclcide litrks betweetr unsubstitutrd residues.
Mettrylethylcelulose is qrlit to atr exteot correspoadiDg r dth the breakitrg of
glycoside lbks betweetr residues otre of wbich is uasubstituted.

82. HoLDEN (Margaret) and TRAcEv (M. V.). 1950. A shtdy of
enzyrncs ,hal can brcah .laun lobdcao lraf cortPoncnls. 1. Man-
,nalia* Pancreatia atd Salioary enzymcs. (Biochen. J., 47,
aL425.\

AI starch Ioay be rcmoved ftom tobacco leal Iibre by itrcubatioE *itb
salirary aEylase. All starch and about 80 per cent of the total aitrogeu ca,l
be removed froE tobaoco leaf fibre by iDcubation \rrith coEEercial klpsi!.
Incubatioo *ith coDEelcial trr?sin leads to a lo6s of Cllcl, sotuble material
paralel wittr tie loss of dr, Eatter. Figures are giveD Io! the compositio! ot
the particulate Datter itr crude saps.

83. PrRrE (N. W.). 1950. A bioch.rnical o?lrod.h to t irus.s.
(Nature, 166, 49&496.)

84. PrRrE (N. W.). f950. The isolation f/ont ,,orrtol tobocco lea.,es
nuchoptokia uilh somc similair! ta dB, airuscs. (Biochem.
J., 47,6r+625.)

A nucleoproteil has beeo plepared trorq the sap of youtrg uahlected
tobacco leav€s by ultra.etrtrifugatiotr. The yield varies fto@ 3 g./1. with the
sap of irEmatur€ leaves to 0. I g./1. or less with ler8e dature leaves, or with
sap that bas been alowed to age before processing. The nucleoproteio is
utrstable i, uirlo and autol].ses in a lew hours at 37o yielditrS detratured lxoteitr
aDd either trucleotides or Ducleosides dqreDding oo the du6tioD oI hydrol,'sis.
The detratured plotein still retaitrs some ol the etrr,'mes that occur in leal sap
and diflereot prepar.tioas have beeu coEpared usiDg Eetaphospbat€.
gt,.cerophosphate, adenosine triphoq)hate aDd yeast nucleic acid as substrates.
Reasons are givea Ior tbinking that, although it bears soEe res€obliaace to
theE, the nucleoprotei! cantrot usefi ly be regarded as e precursor of the
platrt viruses.

86. TRACEY (M. V,). 1950. Proteits. (Allrual Reports of the
Chemical Societ-v for 1949, 46,211-228.)

A review coDcemed with ad Dces in prot€iD chemistry Ilom 1937 to
1049. to the space available oDly te,o topics are discussed itr detail-tie
preseot state of our loorrledge oI the organic cherDistry of E-lactoglobulitr
aud the orga c che4isky of s,'nthetic polyPeptides.

86. TRACEY (M. V.). 1950. Cellulase from leaoes atd, roots oJ

loDacco- (Biochem. J., 47, 43f-433.)
Atr eDzyme that can dqrolfmerise sodium carboxfBethylcellulo6e, atrd

split reprecipitated cellulose has beetr foutrd in tobacco platrts. The etrtyEe,
wbich is simil,ar in properties to aDimal aDd fungal cetlutases, is prcsetrt itr
very low conceotratioDs. It is su8gested that this fray b€ explaiDed by its
locdisatioD in cells io wbich reco rtruction oI the thitr primary c.ell wall is
occurriag as a coacoE@itaot of celt gforrth.

87. TRAcEy (M. V.). 1950. A colorimal/ic ,nclhod lo/ ,ht d.kmin4-
lion of ?antoscs in th. prcsenna oJ hcroscs atd, tttotic aoids
(Biochem. 1., 47 , 133.4;A.\

A method Io! the coloriEekic estimatioD oI peotoses itr the presence oI
large allouBts of other suSars is des(ritled. It is suitable Ior the deterEitra-
tion of 10-100 pg, of xylo6e. Gluce iDterferetrce E-as foutrd to b€ about 2
per ceot asd galactose ad galacturodc acid ioterfetence about 5 per cetrt.
Interferetrce by other sugars tested *as legs thaa I per ceot. The effect of
varyirg cotrditioEs otr tbe qrecificity eEd seositivity o{ the reactiotr was
deterBined aad c,pti-@al cooditioDs are dBcribed. hcreas€d temperature,
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time o{ develodoeot and cooceotratioa of aniliDe all allect colour d€veloP'

-iri Uv tl"-#g"t" 
"xaoined, 

but Dot eqoally. Thc addition of oxalic acid
increas€s the speoficity oI the test.

aa KENiEN lR. H.) atrd MANN (P. I. G.). IgSl Thc oridttiott oJ
arnirzs bi ertrcits of bca s.edliwgi. (Biochem. J , 46' 67-73')

-{ colorimetlic test, base; 6tr the oxid,tiotr oI added Mtr+ + to Mr t + + is
a.sciii* tor ue aetection oI hydrogen Peroxide itr PlaDt extracts'- By mearB

of this test e\rideDce bas b€en obtahed tlat bydrotetr p€ro'dde rs Prodsced
bv enzvme sl'stems Dresetrt iD extracts of maoy higher plants'
' ln'enzrnie. olait amine oxidase, catalysing the oidatiotr ol amm€s rs

oresent iD'extra;ts of pea seedlings. With the Srowth conditioo used. Prant
lmine oxrrta-se aDo@rs- itr pea s€€dlilgs, rnaiDly in the cotyledoDs' J-4 da,'s
arter sermimtioi] atrd is maxiEral over the P€riod 7_18 

'la)'s' 
oDr-y sugDt

""tini& 
i" foutrd iE the adult ptaEt. Ot the otler platrts tested-onry luPtn

se€dlinLs have so lar beetr shol*'n to have codPar.ble activrty Eoth Bono-
atrd di-;mines are attaEked by the extracts. It i8 Dot Ft kDowD wiretuer tDls
is.lue to the DreseDce oI speiilic oono- and di-amiDe oxidascs' lJramrDes' rll
;;t;;;6,*"i; and 'cadaverine, are more readity attacked thatr^ mono-

i-i""s. Ot the Eotro-aEines tested 8-Phenyteth!'larEile aad dr-PpDeDy-
lethvlamine are mo€t readily attacked.

fhe DlaDt amioe oxidase;atallrcs the oxidative d€amiaatiotr or FFphe[y_
lethvh;ile aDd DutresciDe accordiDg 1o the equation :

' R.CHjtII. + O. + I{rO-R.CHO + Itiot + r\H.
As with addal d-iamiri oxidase only oDe oI the termioal -:\4r group3 r+

atra;ted. The DheDvlacetaldehvde lormed by the action oI flaDt arun6
iili; ;" g-"r,5""iJtl"r.-i". i*as oxicrised bv ao aldehvde o)ddase Presert
if i-ff";I"iffi'; l 

-li 
i" .uigot"a tbat'3-itrdolvlicetic acid 

"'av 
be '

i;;;'#'G"-;;;i* Jiio" olit""t amine oxidas; a,d oI t'he aldebvde

oridase o; tryptaoiEe.
89. hRE N. W.). 1951, Thc oirc*tfivcnlion oJ uask (lt:- Four

thotsatk mitlioa mouths. 6xlot6, Uniu"r.ll Pres$,) Uo !4r--
press.l

Nemrtolosl Departmelt
90. FLNv/rcK (D. W.). f95f. Intesligaliotts on thc erndgen@ oJ

Woaa frori clsk of ,ho lolal2 /ool eetuorrn Hete.odeia rostochie!-
sb. IV. Physical conditions and lh.ir inJluerrce orr laflal ernz/gencc
it the labor@lory. (J. Ilelmintl., 25.) Utr the press.l

Tbe itrfluerce oI frecorditiotring, teBperatule, volume oI diffusate p€(
c!'st, pII, degee ol dilution and pres€nce o. abseBce o{ litht on the hatching
ol tfre potato root e€hPorEr io root diffusate, is inv€stigated. The effect of
these Iactors on hetcbability, trreaa hatclinS tiee and on the slope oI tie
probit lhe are described in detail and suitable cotrditioDs for the condEct of
hatchilg tests are suggested.

91. FENri/lcK (D. W.). f951. Inoestigalions oa lhe crnelgencc of
lamae ftom ctsts of lh. ?oralo rool cclaohn Heterodera rostochieo-
sjs. Y. A sholtenod ,nerhod, fot ,he conduc, of hakhing ,estt- (1.
Helminth., 25.) [Iu the press.]

.-{ rnethod of estimating the tbree parameters oI the hatchilg curve
'without carryinS on a hatching test to completioD is descdbed. Use is Eade
o{ th€ Iact tlat the hatcbing curve plotted against lo8-ti[re is a symEetrical
sigmoid and a teometrrcal conskuction is Siven lor estifiating ttre point ol
inflectiotr. The lruEber oI larvae eEerging at this point is aD €stimate ol
50 per ceDt oI ttre filet total hatch- The plottiug of a coEplete prcbit line is
thus Iro6sible vith a 3avin8 o( 70 per c€trt iD tiEe.
92. FENwrct< (D. ,w-). f961. Tho ellccl of tern?cralurc on lh.

datelo?fiant of the ?oraro lool aelo)olrn lretercdera rostochiensis.
(ADn. App. Biol.) [Itr the press.]

Experimeats are described on tle effect oI tempe-ratore otr the develoP
menl, ol H. rostochi.nsis. Soil teEperetures above 20"C. al4)eat to be utr favour_
able, idluencilg ttre peletration oI larvae into tbe potato rcot as wcll a.s
develolrEeot pithin the root. The temperature raDge of the parasite i8
compared with tbat of rf. ,tarioai and. the possible relatioDshiP to the geo.
graphical distributioD pecDliar to each parasite is discuss€d.
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93. FENwrcK (D. W.). I ncu ,loil:iJicdtion of thz MacMastcr slidc
for $e in loralo loot eeluon inoestigdtions. (J. Hefmiath.) [In
tbe press.l

A aew modification of t}le McMaster slide is described. This versiou is
Dore stable than ally previous type atrd up to six counting cells can be
accoEmodated itr one unit ; instructioDs are given for EakiEg such e slide
out ol sheet peG?ex,

04. FENwrcl. (D. W.) and REID (Elizabeth). A lo?id ,nerhoit Jor
esl.imotittg tha de sit! oJ ahile clsts o/ Heterodera rostochierisis
dn ?otala look. (Nature.) [In tie p.ess.]

A Dew roetSod of estiEating tbe deNity oI white c],.st goDulatioDs on
potato roots to a loowD degree of accuracy is descriM.'
96. GooDEY (J. Basil). lg50. Potato-r6e/ eelu<,/rn did. itis bulbs.

(Nature, 165, 496.)
A letter to the effect that Ditll,n.h s dzstl{cto, is responsible lor tbe

eelworE disea-se of bulbous iris.
96. GooDEy (J. Beil). Obseftations on the ottoch b1/ srern ccl@orrn

on slra@bcny. [In the press.]
The history of disease io strawtirry caused bv D;hlhnch]/,s dibsui is

summarised and obs€nratioos made otr iecent cases'in Bfitain ale r;orded.
ExperiEental work has showD that popul,atioDs ol D. dipsut from tea3el,
oats, ooion, red clover, narcissus asd rye witl all iDfest Ect of the yarieti€s
cultivated tc.day. The sy@ptoEs Eaoifested by the plaDt and the oethods
of attack by the para-site are described.

07. GooDEy (T.). 1049. Plant ?olositia ncmotod?s : a brieJ slamct,
and sotto ?reseflt d.ay tftnd,s. (l3th Congres International d'e
Zoologie Paris, 2l-27 Jnly, 1949, 48t485.)

ID ttris paper delivered before the 8th sectioD oI the Conpress coveriEq
applied zoology aad parasitology, tbe writer gave e short accosat of tbi
history oI oua knorledge of plarrt parasitic Dematodes atrd dealt witl such
rtratters as tbeir meaDa of dispenal in and upoq the seeds oI plaDts, tbe
significaDce oI weeds as reservoir ho6ts io a;iutaioiDg iDl€statioDs itr the
field and with the EanDer in rrhich ttre root-kDot n--eEatode, Hetirodara
,crrori, {eeds oE the giatrt ce s which are forEed withia parasitired roots in
r€potrse to its pres€Dce. He also iadicated some of the p:robleEs a-ssociated
with platrt iEfestatioEs due to species of I phcknctoides. -

98. GooDay (T.). 1960. Storn eeluom and, clouat (Ptcrc.. Ass. App.
Biol. itr Ann- Appl. Biol., 37 | 32+327.1

the history of stem eelworE itrfBtations oI clover in Europe siace the
early lotb century were dealt ritl aud the chie{ biolo#cal differetrces behreel
thr ra.es aflectia8 rye atrd oats and tbat attackinC clover \f,ere discuss€d.
SyEptoEs rDatrifested by clover plaats ialest€d v,ith the true clover straitr
of the parasite were described. It \f,a! also showo that flower tissues Eav
become attacked atrd that the par.rite catr be s€ed tome io which case
cotrirol is possible by s€ed fumigation. The sigBiticance of we€ds as reservoir
hcts aod the questioa of r€gistant varigties of r€d clover Eere brielly touched
otr.

99. GooDEY (1.). 1960. The clouer eekoot n obsr,.red- (The Farmers
We€kty, 32, 63 aud 65.)

A more popular ptesetrtation oI No. 10.

100. GooDEy (T.). 1960.
Encyclopacdia.)

l0l. PETERS (B. c.). 1960.
Crops, 2, ll-15.)

102. PETERS (8. G.). 1950. Conlrolling ?otato rool .eluof s.
(British FarEer, Slst October, 1960.)

103. PErERs (B. G.). 1050. Polato /oo, eehoomt. (Faning, 1,
33&341.)

104. krERs (8. G.). lgfi- Ar,idcs: Ccstoib, Ncmoroila, atd
Tr.n atoda, (lo, Clambas's Encydo?ud,ia.l

Article or Ecluotm. (ln Charrrbrs's

Ncrnalodas d, crol botasilrs- (Wotld.
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Etrtomology Deporhert
BOOK

105. BARNES ttl. F.). 1951. CaJl midges oJ econornic irt ?orlatce
Vol. 5. Gint rtidges oJ lrees. (Crosby Lockwood atrd SoD, Ltd.
270 DD. and 8 Dlates.)

The fiftL'volume oi th" s6tio deals with the gau Eidges oI kees in t*o
sections: those of cotriferous kees aDd those of broad-leaved trees. About
30o qall nidqes receive attetrtiotr. This volume coDtaiEs, just as the previoos
onesl much inlormation o( an ecoDo@.ic bota.nical nature.

PUBLICATIONS

106. BARNES (II. F.). 1960. The ,Leed lor biologicd inuestigalions itt
ltu specific determiru iofi of gall mid.ges. (Proc. Eightn Itrt. Codg.
Etrtomolosy, StockholE, 106-110.)

A Dlea {or bidlosical iavestisations as a aecessarl/ aid to the correct
id.entrficat-ion of gal"Eidges, giviig, as eramples, certai! gall roidge Pests-ol
ce.els, cabbage, -ftuit and grasses as wetl as those leediag otr aphids, coccids
ald rusts.

107. BARNES (H. F-). 1950. The ider.lily oJ the sued" , idge' uilh
notzs otr iis biologl. (Au1. App. Biol., 37 , 241-248.)

An account of biololical irperim6s:ts wh,ich show tiat f.he swede midge
will attack tte flow€f, bids of s;eat xlatercless (Ror,PPa an?hibia\ *s'well I
ttre flou,er buds atrd Ieaves of tumiP, swede, cabbage atrd radish. The correct
naoe Ior ttris nidge is Co ainid ,,,!stt rrii, Kielter' 1888 (syo. C?!!*i"i"
wq"a* ae Meijere; 1906 ; ContariniL geisenhryrtsti, RiibsaaEen, l9l7). It
brd?ds by means of uBisexual families.

108. BARNES (H. F.). 1950. Wolm cating sl gs in Bz4ortl gLldans'
IBedfordshire Nahralist. 4, 2l-25.\

A bliel iuustrated accor.lot of observation, weights' feeding and 4arhitrg
experiments otr Testacella h!.liotadea e,.d T. scltt{lM.

109. BARNES (I{. F.). 1950. Obitaary Nolice-Dl- A- D. L"'t$'
(AnD. ADD. Biol., 37. 563-5#.)

Thd late Dr: imEs was the fiBt head oI tie eotomology dePartmetrt'

ll0. EAsrop (V. F.). 195f. Diurtal tatiatiot in the aaial deasitl oJ

AbhididA. (Proc. Roy. Ent. Soc. Lond. (In tJre Press.)
Th; ,iiurnal flisbi activiw- (with the double peak of a€dal detrsity) ad

the nocturnat qui;cence lound to occur ia A. fdae is described lor Eany
other E)eci€s oI aPhids.

lll. JoHNsoN (C. G.t- The dis?ersal ol ir.sec,s bJ/ roizd' (New
Biorogy, 9' 76-89.)

ll2. IoHNsoN (C. G.). 1960 Thc stud'y oJ tttittd.-borttc i,,se" Po?t'
iotior,, i, )clatioi to taflcsrli^l ccology, llichl pcriodiciry ond the

cslir atiot of urid bobulations. (Sci. Prog., 39' 4l-62 )
tnis is a criU6al review 6f tbe pres"rit state of insect " aerobiology'"

Ittherto chaDges in insect PoPulatioos io t]te upper air have oftetr beeo

"6aiJ 
tv i"it"q""te me[h6ds-, and attempts have beetr Eade to interPret

the cbalsa in aerial deasiby solely with meteorologcal condrtroffi Pre!'aulDg
at ttre ti;e oI captr[e, without doe re{eretrce to the corelated caatr8€s -Ini.-&i"f 

"c"t"sv^""d 
ilight periodicity at croP level' which are the basis for

subG€oue[t aer6i chaoges. This paper describes how the t]?e ot wollr l.u

"roii&-"i n tntost"a"""d Cardiigton follors hourly a,rd daity flu( tuatiotrs
in d"ensitv at croD level, atrd aims to correlate these chaDEes wit-b the buitd uP

"f 
,ou"i a.*ifi, "p io 2,0(}0 ft. duritrg the day ad its decline at niSht'

II3. SosrrwooD (T. R. E,). 1950. Deracocoris s ta ais F'
- -- 

iHe*iOtcn, Uiria*l tolr" in the tiEhl tlLls at Rotha"Lsted,
itertfio)d.shi*. (Ent. Mon. Mag. 86' 78.)
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ll4. TAyLoR (L._T- : !95f: An;ri?aooeit sltction t/a? fot inseck.
_ (Atr3, App. Biol.) (Ia tie press.)

. 
"h!.o-ngi4 

pgqel of the disc-dr€,ppiirg suction trap (described itr A.trtr.
App. Biol., 37, 80) bas certaitr wealo;ises of cotrstouctioa'and desieD. Tbis
paper des[rib€s an improved desig[ itr which t]ese wealoesses are iectified.
ll5. WrLLr^Ms (C. B.). 1960. The biology oJ,hc seosor.s. (New

Naturdist J., 2, l-r4.)
.A serEi -pop-u lar a.count of tI e ellect of seasonal changes oD I i viDg creaturG,

atrd particularly a disEussior on sode problems oI phe;obrv. or tf,e dat". of
occurreDce of biological evelts. l.bis ia ba-sed ou a iong seriC of obeeryations
nade by successive generatioDs of the Marsham, Family, ilr Norfolk, starting
itr l74O and lasting with only otre break to the presentiay.
116- WILLTA s (C. B.). 1951. A no,e o the tlatiu. sizes of senzta

in lhc cla"tsi.tratior, oI animals and. plorrts. (koc. LiDne;n" Soc.,
IrndoD, 162 (2), l7l-176.)

, A discussion of the applicatioo of statisticat methods to certain problems
of taxonomy aad particutarly the relative sizes of geoera. It is founa tlat io
aay group ol aolEals or plaDts the EuEber oI generi wrth ooe, two, three. etc.
species con{orEs closely to a " togarit}mic series. ' TUis mathematicaj testgy oe used to see rt a systeEatist is ..coDsistent,, but oot i{ he is correct.
Tbe " luEpets " vrho alow few geDera a:nd -the 

.. splitteB,, who allow oatry
geDera for tbe saEe nuEber of q)ecies, Eay both b; coNistent iD the aDDlici-
hoD of tb eir pri Dc iptes, and both may be interpreting correctly the retatib'nsfrip
of species at sligh y dilJerent levels.

ll7. WTLLTAMS (C. B.). t96t. Changes it insed bobLt4rion in thc
fuld in_tchlion p fueqa;"g uudtur aondilions.-(Eoc. Roy. Soc.
S€ries B, 138, I3GIS6.)

An examinatiotr o{ tbe re$lts of trapping of iDsects iDlight t-aps duriDg
two periods of four years sqrarated bv -the iar. It ha-s bee; found'oossibleto estirnate the populatiotr changes from light tiap catches bv usline fhe
geometric Eeall catch (i.e. rDean loe) tor each month. and tbei comoirinc
the saee moqth in successiv"e years. :itis gives a measr_rre oI dep;rt";;?ih:
populatioD froo Dormality tor the time oi tfre ".-.Using tlese values as depeodent variables, jnd tbe raialall aad temDera.ture departures Irom normal in each of tle tbree previous mootri as
iDdeFrde_Dt.variables, it is possible to calcutate for eacf of tte Iour seasons.a senes o, srx regressioDs. With a howledge of these it is then Dossible to
estimale or Iorccast the probable population" departure io ."v oo6 m"otl iftberainfall a.trd temperature of tbe thre€ previous Eonths is lrrown.
- This has tleen dotre for the two periodi of 48 months each, aDd the tit oftie calculated to the observed charge is extre4ely good. In the sumoer alld

auturnn months 70 p€r c€Dt of the variance of t}e polulation can be erDlaioed-
l-n the winter 60 per cent aod iD the spriDg only 2F per cent. Tbe chinees itr
the regr:ession during tie four seasons slo* ttit rainlall has " his, ;;iti;
etfef,t on the population in summer and autumn, but litde effec; itr';iDi;
ald. "pltg'. TeEperature, on ttre contraiy, shows a high positive relation in
witrter, little relation iD spring aDd aututrxD, aod a stie:htli, nesative relatioE
iD summer. In otber words insects itr geoeral 

".e ii S.e. Enrlhna more
abuodant io warro winters atrd \yet suomars, and less abu odant i oi"n * i"-t"i"
and dry sumqers.

ll8. WTLIIAMS (C. B.) and LoNG (D. B.). tgd0. ph^se colo.tration
in ldrua.e oJ L?Pid,ollrl4. (Nature. lt6. 1.035.)

_A- Ietter caling atteqtiotr to tie discovery "f diff.rioce" in colouratiotr
and behaviour ol Lawae o, Plus;a Eanrrna, th; SiJver-y moth- accorrlins io
whether they are crorided or kept isolated

Bee DelErtu€nt
lI9. BUTLER (C. G.), 1960. A ncu disipn of nictoslrirrpc tib fol

irtstlrt flznlal iascminatiott ol q*eet hotcyiees. lWatirre,'f66,
957-968.)

. A descriptioo of a syringe tip which etrables the st rilge to be held in tbe
hand throughout lhe operatioD oI int-oducing s€men iito tle ou€en honNtre
ald allows o{ easy rtrtxoductioD of the syriry; Eithout the use oI a pro#.
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120. RrsgeNos (C R.). f950. At la,,tn fccding of howybcc coloiizs'
(Bee World, 3l,7*70.1

C.oicentrated (66 Der cent) sugar slnp, Ied to colooies oI honeybe6 i[
autumo. results ii tt'e production of about one'third more rrp€ s@res ulaa
a"€s tl1 sa"re *eicbt oisugar fed as dilute (38 P€r cent) s)'ruP'

the eliEinalioi bv the bees of each I lb. ot surPlus water troD ure EmrP
inwolved the utilisatiira oI +5 oz. ol the slruP. Thrs *astage ot, syrup.*ag
oot ar" to brood rearing, vhich *ias less when dilute syrup tras ted' . 

ADout

lO oer cetrt rtrorc ripe stires resulted ,ro4 the {eeding of conceotraed syruP

i" iia-S.ei"--t . tfl* from the fe€ding o{ the sade aEouot ia August'

l2l. RTBBANoS (C. R.\. Cha4es it rhc behaoiuu of hotclbces lollolt'-'-'' ;; ti;;;";;cm 'hom atdsrtusia. (J. Exp Biol , 27' 302-310 )
Aoa€s"thesia vith ch;l6roform had Do effect upotr tle Eemory' sutlsequent

{ora-sins behaviour. or lonqevity of worker hotrevbe€s Ana€sur€sra trrn
iii,F.illi,iil-,iJ'a'..i i*Gi' tft m€mory but ind'uced a permane.t chatrse

itr the beb.aviour oI workei hooeybees, thus the potletr cotlectrng tetrdeocres

;i ;;; tr;ii *.rc either elimlinat* or markeilv reduced The treatmeot
o{ neslv emerued worker be€s with catbon dioxide resulted iD a reductron rn

ti"i' i-.."a-i&iLe atrd wax s€crethg activities, atrd q""d +. "T 
t" qpl

4eoce to lorage at aD eally a8e. The tleatmeot had no direct etlect uPotr urc
lonsevitv ot the be€s cotrcerDed.**rt,itnit"? 

"it-si" aoaestl,esi" *ere sioilar to tho6e of carboo dioxide'
Tbe-iactor commoa to-both thes€ treatments is lack ot oxygeo

hsecticides anlt Fmgicllt€s Depsrtmeot

122- ELLrorr M.). NBBoseu (P. H.) and PorrER (C ) 1950-

The iascaicial adioil! oJ substanczs /elat'd la the pfrc'hl'ft'
Par, I. The toriciti.s ;f tio sy,tthetic Pylcthri" lih' eskrs rctattue

la thal of ,h. ,tdtulal ltlcthins Lnd' lhe sig ificatuc of lh'e /cst ls-tn
,;-b;r;;*y i1 cto'eii ,cta*a compouadi ('lor' epp Biol ' 37'
490-607.1

Th;;;i# a-s contact ios€tticid* of the esters oI (i)' 3-methyl-2-
allvl-+vctooent 12-n 4 ol-l-oDe lvith tbe tratural (+ )-'"4's and wrtn
*',.itfrtic 't I )-<is-rans chrysanttremum moDocartroxytic acrds lras DeeD

Ii*j"ii"a .i'itri iLi 
"J 

itu *tu".t pvrethriDs The comParison $?s carried
out bn Iive sD€cies of test_ins€cts.*'li"*1"'fii""d-tl.t -iL iis.t" Ior both the absolute aod the relative
t "r"-rti...iil*. *.r"roa" -"'.AA Tith the s?ecies us€d a-s test-subiects*^ii",i'i"ii.,i'ii"atidlo-tni" 

u-"'i"ti"" are hiscussed' The exhemes of
*ari^ti"" .i*f"ti"" toxicity ior ttre compoutrds with the natual a'id lere
;;;;;;;;;Lhti as tirxic as tle ppetbrum statrdard when the sphid

Mutosibh0,n soh;forii was used as t€st subiect to Dearly {our tlmes as toxrc as

il= [ffi'#i;-ffi-r.-.u oi in" rnoLh'Ptbte a mu.t'ti?6nnis'. .Thie-tuuv
svnthetic rEateria.l varied Irom atout l/16 as toxic a_s the slandeto to Mt'(/o'
i t't a solalii tolii lo aearlv t\r ice as to Eic to lle lervae ot Pt{t'lla m4't"t P' ,'',rs '
i#;;;;fffi; ti;,i"6J 

""ia 
*"" 

"pproximatelv 
t*ice as toxic as tbe

;iit:;G;;;;.t.1 to three of the ios#t species' 6ut the fullv svnthetic

-"igri'at ",as 
.onsiderably more thatr half as toxic 19 qht p1rt.'+ly "yottr:t'i-lifrffi;fi Gt-**iesl It is pointed out tlat wbile it is widety reco€nised

H"i"#;;ff'.i1E'i,i liriti'"" i.*i.itv mav occut whe, the effect of
i'iiifirfr 

"i*ra'"i" 
a'rtereJstnrcture anrl'mech;nism of art-ion are compared

oi a oumber ol diiferent t€st-species, the lact that these dilferences may,ars"

occot with lelated cherEicals, rith presuEably a siEilar Eechatr$m ol acEon'
has not beeo clearlY stated."-f,J,i'",iiri,i tii ttir;-;-(es itr Elatit'e toxicitv are taketr into arcourt' the
tFo svnthetic D!'rethritr-lile esters still show high insectlcldal actltlry'

It'seems riisonable to srrppc€ frodr the results that ecotromlc com_

-*i'id*frL*i" "t 
py."Orin-fiGe isecticides is trot impocsible'

123. W^Y (M, I ) and HoPxINs (Barbaral' 1960' Thz i'4tu'ne of
bholodcioi, ond k r.p.rdulc on tht induclion oJ chauausc tn
5;i;;;;;"i;;; iinn, r,?irtaPkrd' (J ExP Biol ' 

36&370 )
m"-iia*tl"t oi ii"piuse ia tie pirpa i'r ,-o 

iataiiria okr-oaa .is influeoced
by temperature aad pt6toPeriod duriDt't]'e Larval stage l-ow temperaEres
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3trd shgrt photoperiods tetrd t! itrdu(e diapause while high temperatures atrdlon8 photoperiods teDd to prevent diapause.
Diapaus€ is not influenied by tigit iDteEsity duriDg the larval stagepro\.idi-Dg the iDteDsity is above a cerrarn mrnrmum-
I-rrapause is prevetrted at bigh tempratures (JG346C.) if tho larvae alerear€d ia da.rLtress.

-_ - P:.!!."]!pgIF ts operitive as a fa(tor i!fluercitrg diapause onty betweeDu)e DegutDrog ot tie Eouttrlg sleep prior to ecaysis to tne bst instir ana tfre3rd-cti dav oI the last iDstar.-A si;cicdiapar*;;;Gp;.-t"p*;;T;rf,g
ttreEoultiDg sleep is probably suE-cieot to Drevent draDause_

- urapause in D- oleracea is Dot itrIlueDced by photoieriodicaly controledsubstaaces ir the laival food platrt.

124. W^r._ (M: J.). 1950. Thc str*ch.7e aid daoelolriarrt ol the lamat
ctr-ticle oJ Diatzraxia oleracea (Lepido?t.lal. 'tC. l.'1i".-S#,,91, t45.l82.)

, Th,e .r.nail lay.eG coroprisiDg the solt cuticle o! the D;atola*ia lafi.? ilave
Deen oerrDeo an(l a studv made of ttreir IorEatioD duritrg developaent o,the 6ti itrstar larv.al cutilh-
- In soft cuticle- the q)icu-ticle is tbrcvn ioto nrinute tubercles atrd cotrsistsof three,liayers--thecuticulitr tayer, th€ war layer, aoa the cim-en;L-.y;;.ni^;

cemeDr rayer ltes o-utsrde or parUy eEMded itr the wax layer, but if is eitheraDa€Dt or extremely thrn overlhe tips of the tubercles. A polypbeDol laverrs aDsenr aDd lt.rs suggested that t}|is layer is only presetrt' iE'iard cuti;l;.
IeneerT. r-De eprcutrcte rs a thrD, lightly tatrned exocudcle approxima{ely0.5F thic}. Tbe 7-l0p tbick outer ena<iuticte ;s pertorai"a Ui.*"fi_a"ii"kpore (aDab aDd consists of lamellae coDtairitrg clitin fibres varyl"s froElO0-20O0i iD diaoeter, pore canats are abse."nt in tle iarer en-a-d,rrtlJiEhich rvheD futly developed may be b0l, iD ttrickaecs,

A -decriptioE is given of how the cuticle is laid doEE at the moultinr'period witb atr ac(ount of the functioD oI the pore catrats.
.. A study of V-erson,s glaods suggested thaft-te targe lland cell secretes alrpoprotertr wbrch is dischar- ged oo the surface of thd epiicuticle to Iorm thicemenr hycr, ltre rutercata.I.Ji cell secretes a phenol wbi(h is respoDsible lortbe 

-taDDiDg oI a plug that btocks tre openi;t ;i tn" er";i- efi;Ui;ftJ.
discharge.

125. LoRD (K. A.) anil PorrER (C.). Lg6O. The mcchankm of
acti.on -oI organo-phosphorus coi?oands as irsccticidcs. (Niiri,
r66,893-894.)

This is a prelimioary _publication, full debils of which are Dow in thepress, descrltDg stualies \rhicb bave beeD made orr the atrti_€steras€ acti\ritr/of Paratbion, HETP atrd TEpp usitrg an iDsect tissue ;6t.-ih"';;i-
estera-se activity has been compared -with insecticidal activity aDd hEiicootenr aEd some ccrrelattotr betw€eD these tb-ree ,actors established. someevidence is giveE to shos that esterases other tt., il6ir" 

"sieEi'."?iiirEporraot wietr corEtderiDg the Bechatriso of action of organo_phospt'orus
compounds.

126. I,RD ({._ A.). !SS0. A cotaar react on apllicabtc ro thc pltc_lrlirs. (Nature, 165.567.)
| ryacJio_n- bet*een carborylic'acid deri\ratives aDd hydroxvlamine- theproqucr ot wErcD glves a coloured complex rrittr ferric chloriae in ;:id soluiio"was tound to a-ppty to the pyretiriDs atrd thei! syDthetic atralosues. Detaiiiot experr m€atal procedures are given. 1Le absorptiotr srectra of ibe comolexesoDra,lDed troD a mrxturr of the Datural p].rethrins purified bv the.nitrom-€thatre-tlch_Dique and the syDthetic pyni,irin anabhre. the a'.f.*A,JrI"'.cDrysiiurrheEum oonocarboxylic ester oI g_Eethyl_2-aIvl-+tiierten_l_

ol-l-oDe were measured aad fouDd to be clo8ely ai@ilar io tioe6 oI otnercarboxylic acid derivative. The po€sibte $se 
"t 

uii" ,oJilo foi-iiJaiiji-iJ
ano estllratloD oI tne p,'r€thrins atrd its aDalogles is discuss€d.
127. LoRD- (K.__A.\. lSffi. Th, elfccr of insecticid.s on /csbitation.tt. Ih. eJlects ol a,trmber of insecticidcs on lhe ons.^;btah2 "fadr.J, Tribolium castaDeuE Hbst, ar 260PC. t.luir] epfi. giofi

37 , tO6-122.1

+" "Pp"l.t_.r 
Io-J applyitrg iosecticidat dusts io a Eodified BarcroftFesproEeter rs d€scrrbed. Usrtrg thjs techniquc the itritial effecb of a nuaber
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ol iBecticid es ituludilg sdcalleal iDert du3ts, atrd oth€ finely divided 4a&rials
soEe oI Fbich are usca as diluents, oB the rcsPirlt:on ot Triboli{'n cdttatt'fi'
IIb6t. s.as studied.-- fle eftect ot [uoiOity od tho actioo of iaert dusb, itr particElar, aldicide
{'as also iav€stigrtedijiih;;;#;;id; tested, 3 : Hiqitro--o-cresol (DNC)' PuitroPhervl

rl,!n }}!i^-.h}',aEn1l.+. lP^athidnl Y is.rmen of berzene hexacbloridediethvt tbioDoDhosDbate (Paratlion), Y isomer o{ b€lzetre hexacbloride
lv BiIC). DDf. oviethrini, toxaphetre, chlordatre, hexaethyl tetraPhosPhate,
iil orodu'ied ao i oii.ase in oxvgen uptake belore kiIiDS, bDt lauryl thiocyaT ateih 

"."a,i.ea 
ao I qti.ase in oxvsen uptake belore kiliog, bDt lauryl thiocyaT ate

didnot. The effecls oI differ;;t coicentratioDs of ins€cticide in the dusts was
elso studied Ior some oI the iasectlcidB'

128. LoRD (K. A.). 1960. Thc elfect oJ coicenharion oJ loison and
th. aianf ;p,plhd ott ,h. toricit t oI inseatic l4l .lt srs lo dult
Tribolium castaneum HDsr. (Atr!. App. Biol.' 37,123-126.1

Usiog iosecticidal dusts o, DDT, BeDzeDe Eexa(hloride, aDd DNC und€r
the exD;imetrtal coEditions, comparatively l,arge changes in tle aEoutrt oI
materiit oI a given coocetrtr.tioD_are trecessary in order to give aplreciable
differerc€s in;,ortality, but small chant8 io the coDceDbatiotr oI the-poisoD
rill Droduce lalee diffi'rentes in toxiciw with a givea aqount applied. This
relationstip woid appear to hold witt' a DuDber of ins€cticides

129. I,RD (K. A.), Dart author. 1960. Consr.llaliu corn r.i lzc on
i*colicidt mdirials oJ oegetdte o?igin. Relort oJ lhe sl4niling
stb-commirke of analysis ol uegctable irLsccricides on the uodd-tt id,,
colhboroait. arralrsis of Urcth^art flouels- (Loodon.1

Woburn ExPerimental Station

130. Mexr (II. H.). 1961. The elfect oJ mamttes ott,h. bolting ol the
bcc, florrl. (Antr. App. Biol.) [In ttre press.]

l3l. MANN (H. H.). - 1960 World ceredls ta4ay : thc milleLe. lworld'
Crops,2,07.)

132. MAiIN (II. H.). 1950. Maize grouiag for grait it Eaglatd'
(The CountrymaD. )

Genenl Publications

r33. OLDERssAw (A. W.) and GARNER (H. y.\. lS4S- Lirning
.*De'irncnl.s oi Ugn sinds at Tutstall. Pd 2. Thc agionllrttol
dsb.cts. (1. Rov. AEric. Soc., ll0, 89-98.)

13,1. G^RNBR iil v.1. t-eSo. Stgar bcct inigotion. (British Sugar
Beet Review, 18' l4Ff 60.)

136. GARNBR (H. v.). 1960: A Jcrtiliza ProgrL,n,'a for uinlcr
uhcal. lBiitish FarDer, September 30th.)

130. GARNER (H. v,). 1960. Liqid mawt" ,ossrs. (Farmer and
stockbreeder Year Book, 73-76. r

l3?. Occ (Sir W. G.). 196O. Wealhir atd Jood. (CeDtetrary hoc R'
Met. Soc., ?39-243.,

138. occ (Sir w. G.).' lg4g- Tha Qa/t Pldy.d bf phos|hor&s in
4riatitnrc- (Jou;Daes dtr Phosphore, Paris, January 1949 )
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