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SCTENTIFIC PAPERS
(pubtished tgg7, and in the press)

PLANT GROWTH, AND ACTION OF MANURES.
(DepartmeDts of Botanv. Chemistrv cereral Microbiology, plaat pathology

aod Field Experim;trts Section):

(a) PL^NT cRowrEr. E..J. Russsrr. ..Za Starion E"p?rirncnlalc d. Rothamskd : SonOrEanisation ?t Ses Reru a!s.,, fraooctioni oi tti"Se;;;6 iri;;-DatioDat Cotrgress of Tropicat and Sub-.Tropicai A&;il;, i;",
1937.

Ir. E.^J. RussELL. ,.The R?sloration af Soil F.nilite.,, S!.mDosiumChartered Surveyo$, Institutiod C"ri"*"""'of id;;id;i
!!ep!-e_rs. loumai or tle cha*ered il;"],i,*; r,iiti,Eiii, Ts:ii.Yol. XVII, pp. 470-,t86.

IIr. E. J. RusstLL- .']Prrol oa lhe Vr'orh ol thc Imb*ial Ctuntit htAgrt.ulurct Resear.h in Spptyirrg Scieic. to CioO ptoduaii i)Jdia., pubtisbed by tle lidnigei or A;tii"^ti.r"1 o.ri,i]sli. "'
Iv. D.-J. Wrrsox. " The Eslimatioh oJ Leaf Arca in Fietd Crcbs.,

Joumat of Agriculturat Science, tsiz. vj- Xxt.ii, pi. iziiaS:
. ft is showD tbat the leaf area : Iea, weigbt ratio decreases with increasitrsI€J weiSht. The retatioa b€t$.een tbe IeI" area , l;J;;i;;.;;';;,1*j::i
1"",9-!i *:r.ll fitted by a riDear res,essi"n eq,aiion.- A -"&"a'"i'it]i-"il#u)e merD teat anea per lea{ or per plant of a Iield crop by rheans of thi;,e;;s:
:,_",, I".q":.Itsd Tbe meaD.w;ishi per rear ts aet Ji"& ily1 i&" #;.fi;,ano tDe reat area:teaf weight ratio and its regression on leaf- weiqht arlieestinated on a smalt subsidiary sampte. Altern;tive -.tl"a'" "f i.tili"titiI:I_r* T-1a1 tll.yeight and eitlei th",;*;;;;l; ;," tl;;ilil';;;rea :rrea : teal werSht ratio arc sho$a to give positively biaased ;timates oImean teaf area. It is emphasized that ttre"sma'tt *.;i;, ;;-;hi"h il;L;iarea : Ieaf BeiSht ratio a;d its regressioa on l."f *eig[;-;;l;;;t"";:;;;
be a strictty random setectioD tr5m tbe wboie popui.til. 

**'*** "'^"

v. K. 
_ 

l,l/ARrNGroN . " Obsearalions on thc Ellctt of Molybdenun onPtants aith Spcciot Rchtencc to p solaniii.,.'e""1( i? e"iri#Biology, t03i, Vot, XXII', pp.4ZS-493,

. ID yiew of the simila-rity betwee! certain cltological cha[qes iDduced bvvirus 
. 
disease aDd treahr;Dt witt motyMen'um, 'fri_ -ffi";t";;it";a

€xperimeDts were carried out to determi;e furtt.i ttie etfit.oi tliJ.i"-;";oD BEl g.9*tl Sodium motybdare was used throushout
. . -roxrc sy.rnptoms were produced $ittr the larger d"ressines of molvbdate.iniury.being_sho*n at much tower coDceDtratioDs'i_u ;l;;A;;"*;i,fi;;;in.barley. _The sboots oI tonato a\d Sotan am "":ain*"^'ii^"i*^'aifriyellow, and potato tubers a reddisb l.ellow ".d. ;h# tb;';h#;;?;;;
:itl q" rytq quaDtities of molySdate. Th""; .ol;;.;I;A;;J 8il;;ro oe.due.to tie pre.ieDce o, yeuow globules of , tarqi"-b"1";bde;u;;;;:pound uhich bad tormed wit-hia the'ti*suei. Bl;;;;r;,fi;;;ii.;;
occurred.in large lumt€rs in rDolyMeaurb_treated pr.it". rn"i, ai"t iiirii.iwes coDlitred to tissues ttrat 

"oot"irua "oito"yIi[" pts.-J;t,-;1fi;l;;com?ositioD was appareDfly oI aa anthocyanin-mblvb<teiu"m natu.e. 
- _-

, r ae rormaEob oI tDes€ corrpouDds doei aot appdar to be the caus€ oI theiniury.which results ftom the skonger doses oi ;'"ii&;;;,;;;;"?#:occur rn plaDts where no such com'pouods a*-f;;;. -a;;;;i;, 
il;;;;may be preseDt to a qr.rite considera'ble extetrt iD appareofly h*llily- pl";L.
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Molvbdenum, therelorc, evideDtly Plays a Part itr ttre cytologicd atrd morPho_
logia! beha\riour of the Platrt, although its Precise functioE retnai.Ds to be

deterEi&d.

vr. W. E. BRENCELEV and D. J. WATsoN. " The Influ"n.c of Boron o't
the Second Year's Glouti of SLga, B.et AIl.tt.d aith Hearl'Ro'"
A!trals o( Applied Biology, 1937, Vol. XXIV, PP. 494-503.

Heart-rot o{ sugar beet occurrd oD experimental Plols at Rothamsted
durinA 1935, the seierity oI the attack decreasiag steadily witb Iater so\rin8,
but t"be effects of spaciog oI the rows atrd of treatment with s'rlPhate oI
ammonia wtle not sfunifi&ot. Where the number of affected platrts Pet row
was hiph. a hieher DroDortion of alfected platrts showed severe syrnptoms'

Uniliectea-susar 6:ets and others sbowiDg sliSht and severe symPtoms
of heart_rot wele traDsDlanted to saDd cultures and treated with light atrd
beavy dressings oI borii acid or with Dotre In the abseDce of boric acid the
cbarjcteristic "signs of borotr deficieocy aPlNared in the shoots, the aFices
of the stems anii tbe flo*er buds blackeDiog aDd dfnt. This occurred even
whetr no svmDtoms were Dreseat be{ore tJ aDsplaDtitrg. Iu the Preseace ot
boric acid ;ll ;lants produ;ed healthy shoots, i.ith no deficieEcy symPtoms.
Wtrere heart-r'ot w"s^ origiDaly present and the maiD axis killed, a nuaber
oI healthv. lateral shoots was Droduced.

The iroportion oI ptants f;iling to survive traasPlaDting was treatest
with thd he;w dose oi boric acid,-with which one-hall o{ the platrts died
This suggests i possible toxic actioD oI the heavy dose wbich did trot come
into DI;; if the^ Dlants were constitutiooauv abie to withstaod the iaitial
ooisoiini and "tait ao,.v iDto rro*th. The later addition of borotr did oot
improve"tbe conditioa oithe rodts of afected Plaats, as iiremediable damage
had beea dotre before transplanting.

Frcm the poitrt of vieiv oI # production, small amoutrts of boroD
compounds mjy thus enable affected r;ots to Produce healthy shoots in the
s€cond year which vill set seed.

vrr. A. NowotN6wNA {NoworNY). 'An lrwstigalion of Nilroge't
Ublahe irt Mired Crcbs not Receiuins Nitrogenous Mdnur? '

JdurDal oI ASricultural Science, 1937, vol. Xxvll, PP. 603'510'

ExperimeDts on the aitroSen uptake oI Eixed croPs not receivitrg aitro_
geoous' matrure *ere carried -out at nUawy, Polaod, aad 1t - 

Rothalns!{'
i*itn rye grass. The total yield, the triko8;D Percentate aod the total leld
oI ni*oee-n wele much incieas€d r^herr peas, clover or serradella were trown
in assocLtron, peas giviDg th6 hithest;atrd serradella the lowest, amoutrt oI
assimilated nitrogen.

With barlev, -peas were the onlv crop which produced a beDeficial effect,
red clover aDd lu_ceme having no iDiuence. This was probably due to the
Iact tbat the Deriod o{ rbost viiorous lixatioa of tritrogen by clover atrd luceme
aodule bacteiia almost coiDciaed with the period o{ dp€oina of barley, and
at this stage of 8ro*th batley was unable to utilize the a}'ailable aiif,ogetrous
compoundi. Ats6, barley maie less use thatr rye grass oI the dtrogetr provided
bw Deas srown i[ association.' hn dtensive root ioterpeDetration itr tbe clove!-rye Srass pots E'as rotd'
There u,as little o! ao root ioterPenetratioa itr the other series of exPeriEents
with barley.

vrrr. T. C^LDWELL aEd [. tr[ErxLEJoBN. " Obscmaliotts on the Oryg.'t
' U ahc oJ t solated-Pldnt Tisst ?. I Ttu Elfed of Phosq\otc !n! o!

did.d C;tbohydralr." Annals of Botany, i93?' New s,eries, vol I,
pp.177-4a4.

The oxygetr uptake of thin slices oI tomato stem tissue v'as Eeasured in
garcrolt n-:soEom_eters. and lound to be 4aitrtained at a constant rate over
a sx-hour deriod. The biShest values lor oxySen uPtake were obs€rved- io
p.*.o"" otfulzO pot"""ium"dihydrogeD phosPhiie ; nieasurements in distilled
'*.te. g.u" 

"lilltiy 
lo*ur 

"aluei, 
and sti""gei solutioas of Phosphate produced

" matfea aef'res-i"o oI oxyten uptake. Tissue frotD very yount PlaDts' rn
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the-fif-ti leat stage, showed a lower level of oxygen uptate than tissue ftom
slightly older platrts, up to the twellti IeaI siise. i lorv level o, oxveetr
uptake \l'as also obs€rved in tjssue lroEl old plaDG tbat had flowered. '_

. Tlg sm-dl oxygeD upta.ke o( tissue {rom i'ery youDg ptaDts was markedty
raised by the addition oJ glucose or fructose, Uui a'o ."citrhse was observed oi
addrnS sxga_r to tissue fiom wry old plalts. lt is concluded tbat the oxvgea
uptake is liDited in old ptaDts by ibe activity oI tbe respiratory entme
system,_ aDo tn very youDg plaDts by the amount of available respiraaory
suhsfrat.

rx. J. CTLDWELL and J- METKLEJoHN. .'Obs?rualiors ot tha Ozvsen
Uptah? ol lsolakd plant Tissue. II. The Effcct of llhibit;"s..
Annals oI Botany, l9B?, Nevr Series, Vot. I, pi. 48?:408.

Substances known to intribit eDzyme actioa u,ere added to slices ot tomato
stem-tissue, and tbeL efrect oD the dxygen uptake oI the tissue *.as Eeasured-All tle substances shoned an iDhibiiiDg a;tioD which increased witb tleir
coDcentration. Cotrcenhatioos lo*nr tLan those rhich itrhibited oxvpen
uptake \ere IouDd to bave oo stimulatitrt effect. Cyanide (Mi300) prodiried
a reversible inhibitjoD ot about 85 Der ient- of tde total oivse;r'uolake:
no Breater inhibition was prduced bi M/AO cvaride than bv Miioo. d"di";
Iluorjde and iodoacetic acid had an irreversibti iDbibitiDs aitio;, and sodium
azide a reversible one stronger in acid than in atkaline"solution. Maiachite
Sreen \ as effective in very smali doses. but the urethanes only in high ones.AmyI alcobol \ras iuellective at l/g,OOO, but produced al;ost c;mptete
iDhibitioD at I/3O

(r) AfiroN oF MaNURrs

x- H. L. RrcBARDso\. " The ];itrogen Cyclz in Gtasslaad Soils : utithEsP€.d n{ercnec to the Roihamsicd parh C,^es Erb imen!.,,
Joumal oI Agficutturat ScieDce, lgg8, Vot. XXVIII, pp.73-121.

A three yeals' examitratiotr of Paik Grass soils and shorter studies of other
Erassland soils showed that fresh soil always contaiDed more ammonia thannitrate. Both levels \r.ere low and sufficientliv coDstaDt to suesest eouilil;"-
coDditions in the Ditrogen cycte. .,Miner;tizabte,, nitroeii. DroAuced bv
rncubalinS the Iresh soils uDder standard conditioDs, sirosed a seasooai
rhl.thm.the opposite oI the annual temperature rhlthm. This was reiatea io
the addition and decay oI oreanic residies in the s6it. _q." ."t..-.i; ;i.t .;it
produ(ed as rrluch miDeralizable nitrogeD oE iacubatioD as mo;e norDal
plots. .Soils.*.ith pH yatues betow 6.0 iroduced chiefly ammooia wbile thl
less acid soils produced chieoy Ditrate o;n iDcubation. -

.. NitrogeD added in tbe field a-s sulphate of ammoda or nitnte of soda
disappeared rapidly, oEe-half bein8 remloved iu a lew davs in late sorins or in
a week or two in wi_Eter or early sprirg. The rapid disapiearance oI'am;ooia,
ev€tr on plots in which dtrificaaion was poof or lactiihg, suggested that i[
was taken up directjy by tbe herbage. WheD the ter"luse";as removed.
added ammoDia remaitred in the soil Ior several weeks

UDder Rotha&sted soils laid down to giass &om arable, about tweDty_five
years are required lor the total oitrogea conteDt to reacb hatf that ofvery
old grasslaDd.

-fhe Dumber o{ worm casts Eas g.eatest oD plots with orgaDic miulures,
aDd limed plots usually bad more t-haa uDIiEed'- Woros we-re absent from
tbe exkemely acid matted plot aod the formatioD oI rDat aDDeared to deD€n.t
otr tbe elfect oI. acidity oD the worms rather than oo tii microbiololicat
decoDpositioD oI the or8anic matte!.

xr. W. E. BRINCIrLEy. " Coftelotion of Men"tirre anil Botanicdl Corrl_
?osilion oI Conti^uotas Hay Crcpi." Repori o{ the Fourth IEter_
DatioEal crasslatrd Coogr;ss, A-beryste.yt-b, tgt7, pp. 441-145.

.. Tte botanical compositiotr oI berbage varies widely i! different s€asons.
Moreover, s€asonal aDd matrurial el(ecG ae€d cafefu, discriEitration.

Repeated treatDeat with the s,aoe fertiljzer affects tte totaaical com-position and the relative proportions of species present, the latter eIfeci oft.n
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beitrs the more strikiog. On heavy clay loam at-Rothamsted' although the

ouali"tative compositioo is trot seriously alter€<l Dy -mlner,al manures' .some
i*i"" "r" -"ch encouraeed and others are consideraoly reduceo, tae relarrve
i,rJ-.ii." Gir* l"nr"o.""d bv ".""o',. 

Tbe addition o{ o-itroten eliminates
;;;;;G. ;.d ;th beali dressings a lew Srasses develop strorglv at the
ame'nsi oI the rest. Nitrate o( soda atrd ammotrium sulPlrate do not encourage

if,5 .1-" .:,i*iitii oi species "n 
account oI the drfference in soil rcactioD

iii.;"Lii;;E;; uv Lea'ry aoses of ammooium sulphate much favours
;;;,;;'i;;A;: ;i th-e addiiion of lrme brioss Atopccurus .Paatenis.and
A, rh.n alh.rum aoenaez tafi into predom inance, Ie8umrnous and .other plants
b€ins dra-sticalv reduced. With tbe treutral reactlon rnduceo Dy so<rtum

#iit )t"i"i"i iii din""one,"n nourish witbout lime shade being here

-"*-"ri"lii"" tl"" timins iD cbaqing the Proportion oJ species'

With orsatric Iertilizeis the yield may be reduced by trealT-dressrDgs or

lime r.rithou; verv marked alterations i, herbage comPosthoa . l.he lPPgol:
to lime is raDid. as the species affected usuauy show a vanatlo-tr,In taelr
retative oroobrtioo at the first cutting, altbouSh ID some condrtroDs toe

clanee aY be detaYed.--?3i+.i" i"*l* -"itoia ."-" indication of soil atrd manurial conditions'
T";;;;-i;i;;; is prolitic on well maoured soils witb a tetrdencv to
ii;T;6; -ii""tii'i 

"i"r""i" flourisbes where Pota-sh is.deficietrt aDd Do

flitrosen'is eo,li"d; Rum?, arr,osa is possibly assocEteq-:ntl serrcrry or
rtr.sJhate od 

_soil 
which is others'ise well maDured; whlle lrgum rosae

i_""r-tr..-- 
" 

ttita .f ihe herbaee where Dinerals without niko8en are giveo'

STATISTICAL MET}IODS AND RESULTS
(DePartBeat of Statistics)

(a) DESTGN oF EXPERTMINTS

xr.. F. YAtEs. "Ttp Gcia in Ef i?ncy R'suU;ng J'om.lhe U:e of
"" " gi;d Desrgzs." Supplehent ao the Journal oI the Royal

Statisticat Societv, 1038, vol v, PP ?0-74'

The comDar.tive emcieocy oI a balaDced desiSD which was actually

"i ii i 
",It"t." 

t experinient otr human beints, aod, other alternative
atrd simoler designs. is a-asessed. lt is shoutu that tbe ttala[ced deslSo rs

consideriblv mo6 emcieDt tbatr the others'

xru. W. G. CocrrR N. " Not oi J' B' S Haldant's ?apcl'Thc E'act
Valuc ol the J'to,//.z1/,ts of thc Disttibttlion o]r Xt' bromemca'
1938. v6l. xxtx, P 4o7

A discreDatrcv noted by Haldatre betweetr his atrd the sriter's Yalues fot
fl'.--.." "ia viria"ce "ixt 

in a 2 x n-{old contitrSency table with krowD
irpectations is shoEn to be eotirely due to a diflerence itr the debnrhon
ol x'." (6) AN^LYSIS oF DAT^

xrv. F. Y^rEs atral'*. G. Co.st^t. "Thc A^alysis ol,Q19"l2-o1
irf"n-""j"." Joumal of Agricultural Science, lg38' Vol'
XXVIII, iD the Press

WheD a set of expedmeDts involvin8 tbe same or similer tfeatmeDts,js
carried out at a llum&r of places, or iu a Dumber of years, the results. usuauy
."."G ""*"i"t"t.i"" "*.ilio"tio" 

aud summary. ID Seneral, each set of
.olrtt" -u"d t" coDsidered oD its merits, aDd it is Dot Possible to lay dowD
rufe oI orocedure that will be applicable in all cases, but there ate certartr
;;lt-;;JG;" itr the aDalvsis';hich can be dealt with iE gencral terms
il;;;;46'*.d ia the prisent paper atrd iDustrated by actual examples'
It is Dointed out that the-ordiDary aDalysis of variaDce procedure surtaDle

lor d;litrs with the results of a slogle exPeriEent lt]ay requfe modEcatroD'
owing to Eck oI equality in the errors oI the diIJercDt exP€nmeats' and owrDg

;;;'":;";"d;it; ihe comlrotrents of the interactido of treatments with
places atrd times.

xv. W. C. CocBR^s. " So t Difrdlrics i" ttu Stalis'nal Anausk
of R.bt;cafed Erb$i,nents " -Empire Journal oI ExPerimental
,ig'i.jltu.", 1938; vol. vl, PP. 151-175.
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The analysis oI variance is now widely applied iD interpreting the results ofreplicated experinents. Sometines, hirr,r.iwer, a combiied a;aiysi;-;;t;e
original data has little m€aning aDd gives nisleadiag tcsrrlis, 6;;use fi"treatmetrts have dillereDt variances. - A numerical "example i; gi;;;;.
illustrate such a case.

- These cases may be divided into two Sroups. (l) With yietdiata, or
Tlg! XTf-. :11:S-:l "L,"., 100 F, prot. iuey occrir'very ;;"Ir, b,#;oo so tl some EeatmeDt drlterences are oI the order of several hr_rofued oercent., or.if, tb€re is a partiat failure of certain treatrnenti ;. pt.G.'fi.
anatysrs,,s.Dest carned our Dy omtttint sorEe treatmeDts or plok: (9) with
:mari \4.note numDers. or percentages, the distributioDs teDil to fou;w therorssoD an(l ouromtal tlpes., respectively, aDd ttrere is a k[o\r.n relatioa
Detween tne vanatrce and tbe mean. Data of thjs h'r)e Should b€ tren.
formed trelore a-n aDatysis to a scale on which tbe variinl;s-;;;j. -'- ''
_.-, TT_IT:i.Tltrons, have proved particularty uselut iD praitice. (a)rne square roor, tor wlole Dumbers per plot betu/eeD I0 aDd lOO. I{ ihAmajority.of the ptot--yietds are uDder-I0, one-batl should U" 

"aiJ 
t. *iiplot.yield belore takiDg the square root. (D; The ioverse iir,"- f .. 

-ii'"
angle-wbose sine is tle square root of the #action, Ior perceDtrges.ra fr"lU*s;based on the ratio oI smaU auubers- perceaiaged *", A.ir."*. 

"1t"""dealt wltll either_by square roots, Ior small p"r""ttig"., oiUy ; di;i ;;;-y"i.
Ig1 

p:rcepiaqes from 30 to 70. (.) The loaaritb.,"toi ai"ti;Uuuo", to-ii,i""nrDe staDoaro error rs proportional to ttre mean
. Nlherical examples arc worled, illustrating the use of each of thesetralsrormatioDs aDd ttre way in whictr to preseat it 

" 
,orit" olitJiiJa;".iiA bnel. drscussion is given-of the analysis wben the results co"siJ otit"llumDer ol ptants rD eacb oI a trumber ot grades (e.g., healthy, slighuydis€ased, severely dis€ased).

..,Itrith lactorial experineDts in which the main ellects Dloduce larse
d iifcreDces, the-experirDetrter bust coasider \ptat i" tt" -.J ,iti*ia.i"itr*3i
oI the iDdependence of two factors, since the conveaiioral-Gt .i _t.ii&ililin either the original or tbe trals{ormed scat" -"t b4;; Iitii;;;t#;ffi.A nurnerical exaEple is dverr illustrating this poiot.

xvt. W. G. CocER^N. " Rzua! llo* o the Anohtsis of Vcriana,,
Joumal oI the Royal Statistical Society, tgg8, Vi,t. Cl:pp.Jlia-Ab.

This revieu' covers tbe- period 103,1-2. Tte principal topics sumrnariJ
are expenErental deslgn, the dlscrjminatrt Iutrctioo arrd its uses. the aDalvsiso, covariance aad the use of transformaSons with non-uormiii"t"- -",*"

xvrr. H- FernrrrrD SM|TH. .. An Em?ilical Lau Desclibinp Hetero-gcn itt it th. Yiclds oJ Agncututil Crof".', Io;!r,al- ;i" A;;;_tural Science, 1938, Vol. XXVIII, pp. I-23. -

. Tb: obiec,t o{ the paFr was to itrvestiSate the retatioffbiD between theprot srze aDd_ ttre vaaance of the plot yields. UsiDg data 
_Iiom 

a blankerpenmeDt rf,rti wbeat it was fouDd tbat the re*ression of the loearithmsoI the varialces Ior plok o{ difierent areas otr tb; Io;;thn.; thil ;l;
was. approxrmatety tinea-r. A grapbical review of v;riances, etc.. reportedrn rDe lrerarure lor tbrty-niDe other blank enperimeDts iodicates th;t thelesults ol most such er(pehmeDts coDrorm to the saEe law.It is sho*E that tie above law can be geEeralised (s,o as to be aDDlicableto aoy size oI field) by apptyiDg a certiir aairrstrneat t" th; ilil;;;;
coeEcreDt 0', so as to give a modilied coemcietrt A applicable to aD .. ;Iitrite,,
Iield.

_From this teneralized rclationship there ha-s beea deduced an exDraasionto rndrcate average relative eficietrcies to be expected for randoeiz;l bbckexp€rimeDts u.ith varyirg nuhbers oI ptots pei btock ;" 
" 

fi.ia f* .*i]ii
the coeftcient D is kn<iwnl
. A ,ormula, which rDay be uscd to estimate tbe Eost e6cieDt size ol Dtotror aDy grvea expenmeDt, has also beeD deduced. Tbe cost of usios oiotsoI ottrer tian the most effcieDt size is itrdicated graphjcauy.

(e) S^MpLrNc
xvrrr. W.G.CocHR $. " CroU Estimalion and its R.lalior. to Alri.t llurdtMdcorotog!." SupptemeDt to the Joumd of tbe Royal Statistical

tiociety, 1038, Vol. V, pp, l-25.
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This is ooe of three papers read to the Industrial and Agricultural Sectiol
o{ the Roval Statisticai Societv, with discussion. The first paPer, by Dr.
lrwiD, de;:ribes crihcalty the'omcial methods of croP estimation in the
United Kinpdom, tbe UEited States and India aDd outliDes the early work oI
the croD-we-ather srheme of the AFricultural lleteorological Committee. In
the secdDd paper, by 1Ir. Cochran, tle use in crop forecasting of the colrelation
of vields witli w€a[her Iactors and with previous measurements on the croP
is iiscussed. A prediction Iormula is Presentd for wbeat based oD the
results of the l{haat samPling observations utrder the crop weatber scbeme.
This lormula is as vet u;satiafactory in lorecasting variations jn yield from
rear to vear. but mav be improved by the inclusioD of weatber effects sheD
iurficieni aata becorie avaiiable. Io general however, much res€arcb is

strll needed on the possibility o{ crop forecastin8 by tht5 method.
The ertimation oi crop yiilds at h;rvest by taking small samples Irom a

number of fields is considered and tbe results obtained from an exteDsioD
to commercial crops of the *heat samPling scbeme are Presented. The chief
dificulties herc aplpear to lie in the selection o[ 6elds to be sampled and in a
Dositive bia-s wbici persists in the sampling yields a-s compared \f,ith tbe
iaruested vields oI wiole fields. The usa o( a fixed panel of lorms for each
croD is rec6Emended as the most practicable method of o!8atrlslDt the work.

it e thira pap.r, by Dr. Wishart, sums uP several Poiols iD tbe first two
papers aDd de-sciibes the system oJ croP estimatiotr ia China.

THE SOIL
(Depaitmerts oI Chemistry, FermeDtatiotr, atrd Physics)

(a) CuLtrvAatoN

xrx. E. W. RussErL alrd B. A. KEEN. " Sludies itt Soil Cultiaatiott.
VII. Ttu Elfcct of Cultivation (m CroP yhd." Joumal oI
Agricultural Scietrce, 1938, Vol. XXVIII, pP. 212-254.

The vields of wheat, barley and manSolds were trot appreciably affected
wheiher'the seed beds were piePared by Ploughing alld harrowi-ng, by using
the grubber {or cultivator) and harrowing, or by usiog the Rototiller, Pro'

"iaee 
tut tle a.rubber a.Dd Rototiller *'ere used Ior oDe,'ear oaly. lf used

Ioi several vears-in succession deterioratiotr of yield sometimes s€ts iD, Possibly
due to the-increased weediness oI the troo_PlouShed Plots.

There was no advantage io ploughing deePer thal! 4 in. but it is advaB_
taceous to use the arubber or Rototiuer deeper.

" For spriag-sowi crops, cross'PlouShiog, subsoiling, ot beavy louitrg of
the seed'bed-were without effect otr the yield

SDritrs rolline aDd harrowiBg improved ttre yield of winbr wheat but had
little'ell;t otr t6e vield of straw. Ro[iDg alone produced a sliShtly increased
yield of grain. Tie straw yield was increased by rolliog but dePress€d by
harroq,ioe.

Thed *as strong evidence that itrteGive hoeitrg of sugar'beet or kale
is detrimeDtal to tha yield Two to tb.r€€ hoeiogs aPFar to be amPle'

xx. E. W. RussELL and N. P. trlElrr^. " Stadies in Soil Culliva'ion'
VIII. Thc Infludler ol thc Sced Bed ott C'oP Gto nh" Jonrnal
of AgricultuBi Science, 1938, vol. XXVlIl, PP. 272-2ga'

Crops germinate laster olr the looset s€ed M- pEpared by a- Rototill-er
than oi t[e more compact one.s prcpared by a PlouSh or a 8-rubber' Tbe
i"i"i r"mber ot otaats tiat eermirate is, however. the sarne for all treatmeots

"Jo" tt" Una is too foul with weeds, whetr hiSher germination is obtahed
otr the clea[er Plots-- i.i" l. t""d to riD€n a little sooner otr land that has be€n Plouthed tha[
oo latrd that has beei either rototilled or grubM'

The roots of maoRolds were loogest aod thintrest oD the deep_PlouShed
.r.t" -a *.re alwavi souatter oa tle shallow-tilled thatr on the deeP-tined
ii.t fn .*r" *6te t'ear.iest oa the deep-ploughed Plots and lightast otr
il;-;"iilled Dlots. Otr the rototilled and the gmbbed Plols the depth oI
iiu."" l"a n<i effect. The platrts oD the shaltow'8rubH Plots- seemed,
r'^-Iwer to have no reserve of streagth, for they could Dot mate b€tter

fio*tl ii gir";."'u room, uhile tlose 
-oo the deeP'gtubbed Plots could make
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TT: ]:: "od 
those on tbe ploughed or rototiUed ptots appreciable use ofextra space,

\\'eeds tend to accumulate oD the rototilled ald tbe q.rubbed Dlots sioce
D_either grubbers ,1or rota4 cultivators carrying tiles mor:ited ou.'t,.;r.rt"i
shaft can bury weeds atrd weed seeds in th; u,ay tbat the ploueh can. lf the
land rs-fauiy clean and io good heart tbis probably does noi ma"tter lor several
years, but jt prevents either implemetrt fro_m com;letely disDlaciosih; ;b;;

A.subsidEry result ttrat emerged from these-expeiiments is ihat iI a tiincrop rs gtveD a DrtrogeDous top dressing, tte fertiliser may beDefit the sreeds
more thaD the crop.

(b) pnysrcAL pRopERTrEs

xxr. R. K. SCHoFTELD and J. \'. BorELHo DA CosT^. .. Tfu fl.asurc_
n?nt oI pF ;n Soil ry Frc?ring poin!.,, lourr|al o( Acricuttural
:icjence, 1938, \ot. XX\-III, in the pressl

_ Two pro(edures are described lor ascertainiDg the rclatioDship between the
Ir. eeziDt poirt aDd moisture content oI a soit. " As ttre proc"!"ioi fi..rtn-i
dries the soil sample, it is trecessary to estimate how .uif, *"tui-fr^ U.i
IrozeD out o{t}e soil at the momeDt wheD the freeziog temperature is recorJJ.

- ODe- procedure embodies all $e precautiotrs "whi.L 
"D;;- 

-J;;;i;
when the Sreatest accuracy is requirea. The otner is simoiJ'ana ra-"ia 

^i.riyet accurate eDough for routine estimation oI the wilting'coemciend.

xxu J. \_. BorELBo DA Cosr^- ..,,, Cr;li@t Suft?e ot Inozsri?dr;d\
on the 'Wilting Cocfrti"lt , o/ Soirs., loumat irt e*i.irit"J
:icience, 1938. Vol. XXVjII, in the press-.

.. Th€ experiments..oJ Brjggr aDd Shantz led them to coDclude that tbe
-.wllrlng co€rDcreDr rs a sort ..cotrstaDt', wbjch is (a) indepeDdent of thekiDd. of .ptatrt used as isdicator ; (r) iDdepeDdeot .i ih; 6a;;;" ;;;;I,Drctr tne ptant l\.as growo and (.) direcfly related to several other soil

. Subsequent researcb as well as aa examination of their own results has
shown -that (r) is unttue, white (a) atrd tO) are suUsiiniiativ ;;;; l;;trygropbltes atrd mesopbl4es. Earlier l[,riteIs bave beeD led t-o *,rone con_
clusious regardroS (a) aDd (6) throusb assurniag (.) to be c;rr;i.;;l;?;;
drsregatdrDg the particular nature oI .. perrDaDeDt wiltiDg,, as defined ByBriSgs aEd Shantz.

The Jact that considerable variation is to be iourrd between the osDoticpressule iD differeDt plaDts, itr diffetetrt parts of tbe same Dlaot 
"ral. 

iil.gr,re,part uader dillerent conditioDs, is ;ot at \,?riaDce witir conclusions (aj
a-Dd (r) whetr properly uDderstood.

An importa-ot Iactor makint Ior tbe substatrtial coDstaDcv of the ,. wiltins
coettrcrent " ,or a giveE soil is the extrefie steepness of the curve connecti_ni
suction .pressure and soil moisture content, in coisequence of wbi"h diii;;;;:oI suction prcssure of unquestioDable sigailicanci from th. ;taDd;;i;;-;;
prant plysrology give rise to dilferences iD soil Eoisture content thai are toosnall to b€ detecaed.

xxrn. J. V. BorELHo DA Cosr^. ,, Thc lndirett Drtzrmifiat;d oI th,' WiUing Co.frdent'by the Fre.zinp pdint Method. and the Intiici)
ofthc Salts upol thc pF at that Oilicat Moisturc Co .nt.,, ioiltrrI,;loI ASricultural ScieDce, lgg8. Vol. XXVIII, io the pressi

Tte results obtaiDed itr the preliEiDarlr iDvestigation were ;Dtirelv con_
lrrmed, tbe p!' at the " wiltint coefficient,,, as m-easured bv tbe th;dified
treeang portr^t method, varyiDg IroIn 4.0 to .r.4 (round figlres), with ao
average ol 4,:1.

The variiation observed bears no relatiotr to the soil texture, neither caDit be expiained by uncertainties ia the lreezing poiDt deterilhatioDs *ti"t n""uproved to be-accuratety reproducibte. Frfoiing point -.""or"-"oG "fi"ireacnrng,- conductlvtty Eeasurehents aDd freezing point determinatioDs in
saturated_soil aDd at the Doisture equivaleut provei tiat part of the variation
)s due to the presence of soluble salls, the more salitre sold ha\.ins a hisher ',Fat the " wiltug co€6creot." Wlerr tbe salt cotrteDt does not ixced a#"1
50O p.p.m. the irfluence of the salts is hardly detectable, ancl the pF at the
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" wilting coeficietrt " lies betweell 4.0 alrd 4,3. Besides utravoidable erIors
in the wilting experiments. several other factors Eay acmunt for this
variatioD. They are all the tactors that have alry r6le in the " history " oI
the soil. Io view of tbese uacontrollable sources of error a variation oI O-3

PF uEits can be coDsidered very small.
It caD tberefore be coDfidently coDcluded that in ordinary agricultural

soils with a salt coDtent of less thatr about 5OO p.p.m. perDaoetrt wilting
occurs wbeD a critical ,F \.alue lyiag bet\eoell 4.0 aod 4.3 is reached.

This koowledge arfords a aew iDdirect ,nethod of determi.Eing the 'wiltitr8
coeficient " by fteezhg poiDt measulemeDts in soils having lesi than aboui
600 p.p.m. of soluble selts. Both procedures described in Paper XXI above,
are equally satislactory for this purpose. As tbe PF curve is practically
straight lu the neighbourhood of the " wiltiDg coe6cieot," two &eezini
poiDt measureEeDts (round about l-fC. freezing point depressioD) ar;
eDough Ior the indirect deteroitration of tie 'wiltiDg coefiicieDt."

The method is iDcobparably Iess laborious than tba dfuect determiration
by wilting experirhents and highly accurate.

xxlv. G. W. Scora BL.uR. " Com?ressiAilit'' Culocs ds a Ouaftiitatilre
Mczsur. of Soil TiUh." JourDal oI .Agricultural Scieuce, 1937,
Vol. XXVII, pp. 641-556.

A prelimiaary accouDt is givea of experimeDts on the complessibilitv
o, soils iD ,ield cooditioa, and two methods for obtaiDing comprqssibiltv
curves, one Ior tbe Iield and one ,or the laboratory. are iescribid. Th;
Iaboratory epparatus autoDatically draws a curve relatiDg delormatioD to
the square root of the load built up. Tbe tleoretic..l relalioEsbip betweeD
load and deforEatioD is discussed, ttre coEclusions reached beiDg aathis staqe
semi.quantitative. liboratory compressioD curves iDdicate th. iharacteri"U-cs
oI soils in various states of tilth, alrd the ellects oI drainage coadition, frost
actioD, etc. Such factors as size oI soil crueb, deptl o{ layer tcsted, aDd
moisture content of soil samples lor laboratory studies are coasidered.

Prelimi[ary field experim;Dts are described'iD which the elJects of sinrple
cultrvatioo processes on soil compressibility were me3surd.

xxv. G. W. ScoTr BLAIE a[d G. H. CAsnE\. Combressibilitl, Cr.mrs
as a Quanrilatiw Ycasurc oJ Soil Tilth. II." 'Joumal'ol 

-{gri-
cultural Scietrce, 1038, Vol. XXVIII, pp.387-318.

Tbe method described in an eadier paper lor measuriog the compressibility
of soils rn sl& bas tteen used to study tbe gr-adual coDsolidrtion of soil Iollowini
drgging Nitb a lork, aDd a Dew methd is described iD whicb t"be rate of floi
of leater through rubber tubes buried in the soil gives a measure of corD-
Pressron.

By meaDs oI this latter ,Dethod some measure ca[ be obtained oI the
cbaDges that take place in the soil after it bas been loaded atrd trampled.

The results of the experimeDts conJirm aDd ampli(y the earlier condlusioDs.
At presetrt it is hard to distitrguish quaatitatively the e{Iects oI moisture aEd
time ; but it appears tbat dilferetrces id moisture for the range of stress used
hardly affect the compressibility oI De{,ly dug soils, wbereas iD soils lr.hich
have rested lor some time sioce cultivitioa the coDrpressibility is mucb
itrcreased by atr incrase in moisture contelt.

xxvr. J. R. H. Courrs. 'Th, McasLremz4t of Soil Colouts." Soll
Res€arch, 1S37, Vol. v, pp. 205-307.

Four meaDs {'ere used to obtain quantitative mqrsures of the colours oI
a Sroup oJ Natal soils : (l) ttre Ostwald colour atlas ; (2) the Ridgrf,ay colour
attas; (3) the ]Iaxwell spitrniDg disc; and (4) the I-oviboDd titraometet.
The relative advantates of the dilferetrt methods are discussed. A direct
coEparisoE with the coloui atlases gave the least depetrdable results. The
Maxwell disc iD the lorm recommetrded bv the Soit Colour Committee of tle
AmericaD Soil Survey Association does Dot;Dable all soil colours to be matcbed.
The Lovibond tiDtomete! is convetrieDt, aDd Do failures to obtain a match
with it have beeD fouod. lt is sugtested tbat tbe suitability o, the tiDtoEeter
should receive further coDsideration-

'A iliEeMcc ol I D.r..Di. ooistufr coltelt corGooDds io. difi@rce of Ol ro 02
,F ooits iD lte !.istbouhood ol tle riltins @6.ie;t.'

G
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(c) AN r.Ysrs

xwrr. G. NAcELScE*tD'r. " X-Ra! Inoestigalions on Clats, Pa", IIL
Ttu Difle"cntialion ol Mices by X-Ray Pord.r Phowarhs."
Zeitschritt ftir Kristalographie, 1037, Vol. (A) XCVII, pp. 614-521.

ln usiDt the X-Iay powder method lor studlDg the miDerals in soil
fractioDs it is desirable to kDow the variability oI the powder diagrams oI
mioerals which vary iD cbemical compositioD but belong to oDe riifleral
family. Powder diagrams of eight micas oI differeDt chemical compositioo,
including two litliur! micas and sericite, are recorded. They all beloDg to
either of two types, muscovite and phlogopite-biotite. From powde.
diagrams it should be possible to recotnisc mica itr mixtures witb either
quartz or kaolin, and, iI the mica lorms half or more oI the mixture, to dis-
tiDguish beheen t}le two tFes of mica.

xxvrrr. L. A. DEAN. " l, Aflcrnllzd Fracriondlian ol lh. Soil Phos-
phorLs." lollrl,al of Agricultural Science, 1938, Vol. XXVUI,
Pp.231-241.

Soils were exkacted by sodium hydroxide aad coloriDetric Eethods
employed to estimate the ortadc aDd iDorganic phosphorus io ttre extract.
The amount of phosphorus soluble in sodium hydroxide solution is iDfluetrced
by the active so calcium and it is suggested that sodium-saturated soils
should be used when studyinS the alkali-soluble phosphonrs. ReLatively large
amounts oI orgeEic phosphorus werc found itr mo6t soils and Setrerally Iollowed
the carbon contetrts of the soils. The acid-soluble phosphorus remaitri.ng
after alkaline extr-actioD appears to be similar to apatit€s. Tbe largest
fraction oI the soil phospborus was Dot dissolv€d by tle sodium hydroxide
aDd acid extractions. This fraction l,as tlot itrIluetrced by the long-con-
titrued use oI phospbatic fertilisers at RothaEsted aad Wobum.

xxx. E. B. KrDsoli. ".Sora FatloTs I flu.ncing ,h. Cobab ConLn s
o/ Sdls." Joumal oJ the Society oI Cheoical Indushy, t938,
Vol. LVII, pp. 95-96.

EvideDce has bee! obtaiaed to show tlat ttre cotElt coDtelrt of a 1ride
variety of soils is in gene.al related to the magDesium coEteits of their parent
rocks: e.9., s€rpenthe, rich iD magtresium, gives soils with high iobalt
coatents al1d soils derived ,rom graaite have low cobalt conteats. Maaurial
trcatments Ior long periods otr the Rothamsted and Wobura coati[uous
*'heat and barley plots have negligible efrects orl the cobalt coBtents of the
soils. Soils from the Dartmoor area, oo which sheep sufier Irom " piDing "
disease, have Iow contents (3-4 p.p.m.) oI cobalt \yhereas healttry soils contaiq
I l-30 p.p.m. Thrs series ol soils ,orms aD iDteresting coDparison with soils
lrom \e$ Zealand on which bush sickness " occurs-

C. N. AcB RyA. ' D.t.rrninalion oI ,tz FurJund.hydc yieV of
Soils and oI Platt .llal$ials adnit.d uilh Soir." Biochemical
Joumal, 1937, Vol. XXXI, pp. t80Gt804.

A comparison is given of the bromiDe titration metiod of povrel &
$'hittaker and the Sravin)etiic phloroglucinol method for the estimatiol oI
the total furfuraldehyde yield oI soils and pla[t mate.ials admired with soil.
In the absence o, soil. the two methods were loulld to give concordaDt results.
ID presence of soil, however, Iow results were obt .ined 6y both methods. owiDs
to the presrDce of oxjdizint agents such as ferric atrd iranganese compound;
aDd nitmte to the soil, \r'hich appareotly oxidize a portiotr o, the furfuraldehvde
duriDg the course of distillation with 12 per c;nt, HCl. The additjon oI
stanDous chloride in reSulated aEounts rAuces the oxidizirg agents aDd
prevetrts their iDterfereEce.

It is coDcluded that ,or soils atrd plant materials mixed with soil estimatioE
oI the Iurfuraldehyde by precipitatioa with phlorosluciaol. IoUowed bv
extractioD oI the precipitate \lith boili[8 alcohol,-is preierable to the bromiDe
titratioo metiod of Powell & Whittake..

xxxt. S. G. HErsrzE- ' Readily Solubh Mangan sc of Soils and Marsh
Spot of P?as." Journal of Agficulhiral Scieace, t0j8, Vot.
XXvlII, pp. 175-186.
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Marsh Spot disee-se o, peas iE the Romtrey Marsh area is more closely
related to soil reaction ttralr to Eoil series or soil texture- lt r[?-s Dot loutrd
on any acid soil but oE most oI tie.tL.Iine ones in a rcprcsetrtative set oI
35 saDples. Most of the soils contaiEed appreciable amounts of free oxides
oI mangaDese and oI salt-soluble marg.urese. The soils with Marsb Spot
contahed less salt.soluble manSa.nese ttran the soils oD whicb peas were
healthy, but this relatiooship depeDded essetrtially on the cotrtrast tetween
acid and alkaliEe qoils. Peas grown io pot cultures in maoganese-deficietrt
soils atrd ia a satrd-bettonite mixture developed Marsh Spot. AdditioE of
maDganese sulphate increas€d tie manSanese conteDt of the seeds and con-
Eolled the disease.

Soils on which oats suffered froh Grey Speck disease and sugar beet Ironr
'Spcckted Yellow " contained little or no salt-soluble maDganese.

THE PLANT IN DISEASE: CONTROL OF DISEASE
(Departmelts oI Etrtoaology, Insecticides aDd Futrgicides aad Plaot

Pathology)
(4) INsEcrs aND TEIR CoNTRoL

xxxrr. C. B. Wrllraxi " Th. Migraliol oI Doy-fllrng Moths of thc
Gcn*t lJtaEia in Tro?ical Amz"ica." Ptc(4f,dings oI the Royal
EotomoloSical Society oJ I-ondon, 1937, Vol. XII, pp. l4l-147.

A numtler of trew records of Eiglatiou of Urania leilus and, Ura a Jdgets
is giveB, and it is showtr that the latter species is kno*'n in learly all tie clntral
Americao coutrkies IroE Mexico to Paaama, aDd also ilr Columbia, Ecuador
atrd Peru ilr western South America. There appear to be two flight seasoG,
atrd there is some evidence tnat tie flights ate more or less t the trorth io
Ma.ich aEd April aad more or less to the east or south-east i.D June to
September.

xxxrtr. K. J. Gi NT. " Sor€ R.c.nt Migralions oI th. Siker-Y. Moth."
Transactioas oI the South Eastem Udon of ScieDtific Societies,
r$7, pp. l-8.

An account is givea of the evrderrce available on the miSratioas of Pr6ia
ga ma iD lg32lo 1930. Itr lS36 therc was a rcmarkable ibmiSratioD aDd the
species was seetr as lar Dorth as the ShetlaDd Islands. Immi8raDt swarms
arrived in May ald June and extensive daeage was doDe to tbe su8ar beet
fields of NorfolL and LincolDshfue by tle resulting larvae. DuritrB August
and September migratioas oa a l,arte scale were noted to both soEth and west.

The erfect o{ wind on the flights is discussed aad also the evideDce that the
Silver-Y. moth anay sursive ttre Ehier.

xxxrv. I(. J. GR Nt. ",rz Eistt ical Study of th. Migrotion ol C-ebno
liDeata liDeata Fab. and Celetio liaeata livomica Esp. lL.pidop-lzra)." TraDsactioDs oI the Rolal Ento@ologicel Society of
Londor, 1937, vol. LXXXVI, pp. 345-357.

The distributioD and outtteaks oI the sub-species Cclcrio lincatd lirrcola
iD America ax.d Cclerio lineala tioolrlicd itr t]rc OId lvorld are described. It
is suggested that both sub-.sp€cies o.ighate in semi{es€rt areas, and this
idea is supported itr tle case of the Americatr sub-species by ttre fact that a
correlation exists between outbreaks of moths aDd a certaiD sequence of
direct IaiuIall.

The maitr occuE€nces end outbreaks of both races rn the past century are
listed, aDd it is shown that a correlatioa exists betweeE years of unusual
abundatrce aod unosual abs€nce in the two coDthents. Outbreaks tetrd to
occur siEulta[eously, atrd therefore their causes must be sought iD some
Iactor comDo[ to the two coDtueDts.

xxxv. C. B. l rLLrArs. " Th. Usc oJ LoganlhrrLs in th. Inlcrptcldion
oJ Ccnain Entomotogical Problcrns." Anrals oI Applied Biology,
1937, vol, XXIV, pp. 404-414.

It fu found that 1lrhele catches oI insects iD a light kap arc beiDg examircd
statistically more coEdsteDt results are obtai[ed iI tbe logaiitbm oI the catch
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number is used iDstead of the trumber itseu- This also ha-s the ellect of reducins
the s.t ?mpint of a series of values by a si_Egte excepU""aIv taree ;;;- Th:traostorrhation appears to be made necessary by ihe lact"that"unit chanees
rD !ae. lactors ot tbe eDvironmeDt, such as temperatur€s, produce simiar
Eeometnc or perceDtage chatrges in the catch.

xxxvr. H. F. B^\NI,S. ,, Merhods oJ I vcstigaling th. Bionoflics of the
Commoa Ctau Fry, Tiputa patadosa,'roseihct un iirrl'iriili.l,
.{nnats ot Applied Biology, l0g7, Vot. XX[V, pp. 966'868.

. Full-gmrvtr l.arvae r.€re obtaircd by the O.D.B.C. method atrd r€er€d tothe-adllt stage on young \.heat. The irane flim *"* -iiJla ._-"ii."took place in gla-ss tubes. The eggs $ere kept in solia waicn ef;;l Th:;;;;
larvae were reared on wheat roouets, cldver or cbickweet 6";s. ;il;s;?
fhqg]pf, sUces of potato aDd 

-braD in petri ai"r*. rh"-UiJi"i ili",iiirwzrs as ,otlows: 6l p€r cent. of the larvae emerged as adutts. 75;; cent. oItbe.avaitabte esgs rrere-taid, 46 per cetrt. of th. .?g. h;i;J;; id-;;;r;.or rne tarvae survtved tbe two Iirst iustars-

xxxvrr..H..F. BaR'.Es. . The Asparagus Min (Melanagromyza SiDDI(x

i;"i!?1,'.#t\i.ff ;r?;t{''' Annars ot --{PPried Biotav

The asparagls mroer.has two generatioDs a year at Harpendetr. Tbe ftiesare on rlre wttrg lrom early JuDe to the end of luly aod asai; ftom th. heei..
nrES.or Augrrsr ro mKl-September. The larvae mloe tleitems of asnaraius
9uJ !tr: dama8e is not serious except wheD it occurs iD seedlhs bed;;; ;i;;

oy ao attack ot t-he larvae ot Lonctaea Jlavidituni;s Zett, .f\rce
par:rsrles,.a Draconrd Dat vsa lbathjaond Marsh, a pterorDaiid sbhctio&rrzf snaod a eutophid pkuro,ropis cpigonus Walk *ere iound. Tbe livE ?;;;-ii;qrstnDuEeo ,n asparagus $owing areas in England. U.S.A. aod.Euro?.

xxxvrrr. H. F. B^-R!iEs. Thc Holyhoch S""d,Vol, (ptatvedra malvela)
toge.thcr u h \okr on ttz b;"tribut;or ri ei,i"r-,*ai.r**iit1
and. an A s so.i ale d Ctinodiplosis spr*i,, -i. J"-.i -lq""jiii
Biotogy, tg37, \'ol. XXI\, i,p. 589_609.

. The li{e.cycle of tbe moth is descriH. There is one geaeratioo a year.tie moths beibg on the wiDS late in JuDe uDtil tne Udnni""-"il-,,,-ii'rtre r:rrvae leed on tne s€eds of holybock perloratilg tbed chaia"cteristi;[wrDe wlorer rs spent ra the soil. in ltay. they b€come active again pupatirigtowards the eod of May aad i! JuDe. -{a rcD_oeumoruo }ar;rsfte Atpiria tuf;'r.surav. $'as recordect. I he moth is onlv fouDd iD the s6utb-ea-ste."'""""ti"{ "iEnslaDd. Tbe A ?ion beeuc ar.d ctir-,a;pasii miaie a,e-roGJ'J;v?H;:
land, the latter also occumng in \[ales ahd lrelandi

xxxrx. A. ]l- LysAcHT. ,. .1a Ecologital Slu.dy ol a Th/bs t\r)tjrr,orhrips Rurus) and rs xcmau& e*ii d"riltiiiiii"ei,nifily
JourDar of Adimar Ecorogy, reri, ,r'oi.ii, irp.i?i':rEl "".*.,

- Aptino Thrips rrlus ls abuDda[t otr the grass plots of the classical park
Grass at Rolhamsted. Sampling has beeo Lrrieri ;t l;;;;;"; ii.';
numoer or ptots. and populatjon couDts made. A. rtlys is parasi[is.a l" ""ee)wo,rln A gutuuhn4 aptin,, on which some experimlotal iork is descri-bJ

rarety louDd oD two of the plots aDd this diflereDce wasrouDo ro De coDstaDt rn two yearc. There rs a ra;k growth of f1oku" hnatisoathese plots aDd this seencs to have aD uda"ouraUte ioituence on;fr;;ff:;:Inlected rDsects bave, however, beeD rouDd .r r:i;-r;;"-;;-"r*;;;;;;;coDditions. otber ractors, and particurarty ,hU; .h"; ;idi.#;;"t;:distribution are discuss€d

xL. B. LovrBo]-D. lnuestigqtrcTl on the Control ot laalhc, Iachelstr. 
^ot.s 

on cratu llics and lhci Lamac.,, IourDal of th; BoardureenkeeprDS Researcb, 1932, Vol. V, pp. l2_t?.
S€veral species ot cratre IIes have been reported as iniurious in the laryalstases in t.bis coutrtry. AD attempt is bebg -;A;,L-y th;Gff;;i*_;il;i

$ubs, to deterEiDe the species'whjch a+ itriuriois to goll dEtre_it ;inC
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ihDcsrble at DreseDt to distinguish the species from an examitratioo of the
lari,m- sussehons have beet DUt foru'ard that the traPpins of adults by
licht traDs-;ould serve to redice tbe larval population Examination ol
li;ht tra; material shows that iD the case ot T. Paludosa the females had lald
ainmxiriratelv 95 Der ceDt. o( tbeir eggs before trappinS. Hence this control
ni6asut" is viluet& Ior this ryecies.--ExperimeDts with the St Ives exter-
minator show that there is a te-odeDcy for the emciency oflbe extermiDator to
vary witb the age oI the grubs Thus the time of apPlication is imPortant
fro; the point ol view of efficient control.

xlr. B. LovrBoND. " tttt'zstigations on th? Co'ttrcl oJ L'alhd Jarhtts'
III. So . R.sklrs ol Biceditg and Samqling E'P?"mc s.durt"8
th2 Curtd saasonl Joumil of the Board of GreenkeePiDg
Res€arch, 1037, Vol. V, PP. 107-112.

The r€rins of samples of leatler iaclets from various 8ol[ courses coD-

firms the vieuithat T. f\ludosa is the most Prevalent species, althougtr other
sD€cies do occur. la minv cases there is a considerable amouDt of ParasrtEm'
i"iiii.-"ii-itim&;a to' effect anv aPPreciable decrease in tbe PoPulatioD'
It is easv to distinoish b€tween the eggs of ?. PdludosL' l o&'cca i'no
f- octnaiis. Tbese ipecies also difler in such details as number of e88s and

incutatiotr oericd, etc.' '-ii"p..ei *-it"g oI shows that therc is a tendency lor Srrrbs to rnove to
fiee area-s froE adiacent poPDlated areas.

XLII- F. TATTERS,T:ELD. " Modc,n D.o.lopm?"ls in R?szdrch o' Itts'r.
tkittzs. Pdrrl. Gcrt.nl Sum.y." JourDal of the Society ol (hemrcar

Itrdusky, 1937, Vol. LVI, PP- 79T-85T.

A criticel surveY of receDt work on insecticides lt covers many oI the
m.rc imDortanrt resialches carried out bere and in _{merica"-la._J"'.f 

"*"*its 
ioxicity of coDtact atrd stomacb lnsectic,ides' the

.*"iu, i"r"t.pJ 
"t"listical 

6chtrique, field trials chemical develoPments'

soit fuiigation 
_and 

mode of actioD of iDsecticides are dealt $'ith'

xLIrI. I- T. M^atLN. ' Ltoikrn Daelop,wnrs in Rcs?alcl on Instcticidts'^'"' 'n"; ii.-liid;iaa n"* ProAkrs." Jonrr,at o( tbe societv of
Chemical trdustry, 1937, Vol. LVI, PP. 85T-9lT'

A[ account of receEt reseaxch work ol1 thes€ insecticides' The chemistry

""a 
'pi.p-oJJJioitt 

";hemical 
evaluatiotr of fish-poison plants and PFethrum

arc surveyed.

vrru S G I^Ry. I. T. MARTIN and F. TarrERsFlELD. " Thc AniJicial"- iiiio ol FT clhrtm Flotocrs-" lorurnal oI the South-Eastem
.lficJthirat -CoIege, Wve' Kent, 1937, pP l08-ll4'

An acco$nt oI a ioiDt erperlneot b€tweetr the South-Eastern Agticultural
c"I.J"]w"". k"ri,'"oa n,itt"-"t"a ExperimeDtal Statioo uPotr tle dryhg
.r rri"rhnim oowers at dilfereat temperatures in aD exPenmeDtal-noP krln'* 

Th;;;;;ot"" r..d is describea and tte pyretbrio c'nGot oI the kilndrie'i
no*ers eiien Ior a comparison with their aitiried coDkols*'T*;';'.'il ;i p etbrins iD tbe samPle dried at {6"C (ll3'F )-for
zr li...""s'""a1rr tl*e dled at 6aC. (154"F ) ;Dd 75'C 

- 
(167'F ) for 5t ang.si

il;;-;;";1t""i;. -ihere 
is little oi no rois of Pvretbrins in samPres dried

at temDe;atures ;f sfc. (126'F.) and 60 C (14trF ) when comPansons arc

maae *ith their airdried cotrtrols.

T T v^RTrli and C. PorrER. '-7 ColowLss A'Jitc Enratt of"-- 'i"ran u- Ftouers." lontrial ol the Societv ol Chemical Industry'
1637, Yol. LvI, pP. I19-120-

A brie{ accoutrt oI the PreParation of a colourless extract oI Pyretbrum bt

"*tra"i.in; 
th; ;il"."a fioJ".. iD the prese-ace o' absorbent chalcoal. with

tigbt petiote"m. The colourless extract rrlas hiSb'ly toxic to larvae ol rr'{'4
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xlvr, F. TATTERSFIE_LD aDd J. T. M^RrrN. ,, Art Orticauy Adilrc
yon.sr:,snr :! Derris ,R .ri, relat d to Tozica/o|.,, iourail of therocrety ot (bemical IDdustry, 103?, Vot. LVI, p. ?-7T.

A brief atcount of the isolatioE aad soEe ol the properties of tie crJrsta[ineprecursor ol toxicarol.

(r) FrrNGUs DrsE^sEs
xlvrr. G. SArruEL l1d F. J. GRIANEY. ..Sorz Obscrvar;ons dt th.uuLncncc oJ lusatium Culmorum on Wlvaf.,, Traasactions oithe British Mycolosicat Society, 1937, n.i. ixr, ifliii:iii ".

- This fungus, whicb is kaowD to be sigdfican y pathogenic on oats andwleat under certain conditions, was found present'ori l.afif,y *i.riai-!-lair-t!at the time 
_oI floweriDg, aDd increas€d in emount as th" ..;*;_;e;i;;;;as oraDy.ls ?0 per ceDt. of rhe plarrs examined being r.""a i"rliJ i,iiii"ha.rve.st. 

. 
Atthough the fungus i,rust have b"", p;..; i;;;:;iffi.; ;i:start. aDd was showE to be-poteDtiauy parasirici it had in";a;'ih;-;i";i:parasjticatty. oDIy as tle to"e. u.g.o io'i*"--;ii;rtfi;si;;;"#fi;."'t;in other districts, e.S.. the North"ofrl"i",i".",tiiii'aiiF"Lx::,;[""oT..gq,iff;al,ffi ]iT,xtoffi 31,j,, 

j*
xr-vtIr. ..S. D. Gen_nrrr. .Soil Conditions and th. Tahe_att D;s?ase oft.Vh.d. I t . Thc R.tariolt b"kD?.n Sod n,*t;"" "i ih 7*fr1_l!
- , l\,oo"t .9f Applied Biorosy, rea?, t.i.-iiiv:';p:";Z;'_;rt':'.
uy lorced aeration acid soils can be readered quite as fivourable {or thegto-wth oI.ol h,obolus eraminis atons t},e.o"t, 

"r ,i,t..t *Jit"ri.-i""rii'"rtlsoits. 
. . 

Tbis a rees witb the hypothe;is tbat .r"n g-;h-J"oii;*.*;#;:t:itr acid soils r.i rctarded by ih'e accumulation "i;;"&;;;b;ffi;1fi;
x Lrx. S. D. CARTaE-r-r - ,. Brom_rhyrnot Blu. ;n Aqu.ot s Sodium Hvdrcrid2

r":;f{#-:tr,ii?"*:t!:tr,{{.'i;;i";:;;1";L;'H;'J
A ,rote on a uselul method.

L. J. SrNcH. ', Soil Fungi arrd Actirromy res ik Reldtott to MatunalTreat,n nt, s.aso,t aai c,"tt.,, e,"ir" .r lpptI'iii;;;;,"i;;i,Vol. XXIV, pp. 154_t68. '
A dirl.ct coEelatioD uas lound betweeD soil fertitity as measured bv croDgro*'t} (rDaDgotds, wheat) aDd the num.ber of fungi and ;G;;;;i;ir.ilIsoil; but eyideDce as to periodicity in tDese numtjers was i.DcoDclusive. TheEIs Do supFrort lor the view thai mrticular .i-r-*ia- t *-,_'"irC i#'rllsp€cific ,uDgus Ilora.

(c) VrRus DrsEAsEs
t-t. J.-HENDERSoN SMrru and F. C. BAWDEN. ,, D$.uss;on on Re..n!woth ott Hatty ptorcins ;n vilus r,I..ttio,, ";'iii"eli_iii )i,. iNalun oJ Viises." prtxa

1c38. vol. xxxr, pp. tss-BflT 
of th" R"val Societv of Miaicioe'

, Our kuowledge of the Dature o, viruses has beeD gready deepeoed itr the
H!,-I:i-y:iI The yirus of tobi.cco mosaic has aow beio sb;*;i"-b";Dlcreo protera, whjch wheu suEcietruy puri{ied exists ira fiqria c-nJt ii"l
F"ii,-}it"6.l';tn';,"',"ty::*:,tl"ri"rF*,r j;'rf 

fl t;"*ffi i::ttat t.be constitueot partictes aro rod-shap.a. .na x_i.i-i".f;;#*fi:,7roe rneasuremeuts oI their Fidth. FroDi solutions .r-O. pi.l"ia 
"&df"lsnaped palacr,s&ls ot fibres are readilv obtarced, whicb are ;sibi;';r;;;;""ml9rgs.rpe, . 3p-d itr certaJl cotrditio;s Eesomorphic fibrijs-;;;;";;warca are visible to the Daked eye. fn tne process.of purUEU; th:'#,ffi;undetgo€s a liDear aggregatiotr. birt in ti

flF.,ffiffii,,ffi.$HlH#-ffi
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the inlected Dlant it is loutrd in quaatihes as large as 2g_ Per litre ot sap'

."a ut " m:olecular weight ot tle order oI 20 mi ions sunllar.Proterns
have been isolated from tbr€e strains of tobacco mo6alc aDd ts/o stralns or

;;.-;;;;;;, th; iualvia,a p'ot"ias exhibitiDg characteristic dilfereqces
just as the dis€as€s they Pmduce are charactenstlcauy dlstlDcr'

LrI. F. C. B^WDEN aad N. W PtRrB. " The Isoldion -and 
So'nt

Probertics ol Liauitt C'vstalliw Sabstanfts lnm Solataccous'iitri"'1ir,:a,a-,1;i- TirL smins of roba"o r'Iosdic 
-v-ir-us-"i';fu;;;;itb. noval societv of l-ondon l93? vol CXXltr'

pp.214-320.
\ucleo-Droteins with char&teristic optical proPerties rvere rsolated frol'l

-r""""-u"^ Dlants infected with three straiDs oI tobacco mosarc.vlrus' our

i'Jt*d,r"il'i-"aiitrv plL"t 
-.-- m.v .* irfective at a dilution of l/l0r0 and.give

."-lri. or".ioi6tk q'itb antilera at a dilution of l/lo?' Solutions ot tbe

"'";tlua 
'orotiins seDaate iDto two la)'ers if the ProteiD conteDt ls ralses

lf-"e atut 2 oer i-ent- The lower layer rs the more coacentrateo ano.rs

Liretringent, wbie the uPPer shows anisotropv of.flow lh9t"-:: 1?-T::T'
aiff"*oL ii tU" virus aiiivity. expressed in solid coDtent' oI ttre two Eyer:'
ihe anisotropv oI IIow can be e-asily recognis€d in solutroos cotrtaralng onry

,i il -'iil-."jt.'J t--i"i;. wh.; dentriliged at hiSh sPeed these solutions

aeoos'it ttre prot ld i" the lorm of a birefringent ieuy'-'"ir;';';,fi;';;;tion tas vet been t"ouna wiicu attacks these Proteios

^t "o aooi"ciadb;te, but the activitY caD be aflected t'y a numDer oI

ii"i"r.ii'.i1-'ill'- itJ 't"uiutv'to,,araj 
l",t a,d dryins hP Fl,"tigi{'

,"a ttr".oo"aitio"s uoder which t"be Ducleic acid_Proteitr complex breaBs oovn*__fi. ptFJ p-p"rhes o{ virus PrFneratiotrs and th€ x'ray measurements

.. t},.# aie int&orited oD the theori that in Purifled PryParations tlre coD-

.t-rtiii' ""itia*'*i- '"a-"up"a, 
a;d it is sirggested tbat these rcds.are

il;ii";; fi il:-ii"; As*ti.; or smallet uniG There is evidetrce that
in the DlaDt. Dart at leest ol tbe !1rus b not aSgegated 

'or 
ilters whicb P.a_ss

;;"i&;;"'iil;; 
-G& 

untreated pl"nt "i! oio not do so with Purified
prepa.ratioD!

Lttr. F. C. BawDEN atrd N. W. hRrE 'fiP Relationsh;ps^be'o?'"
i-;onia c-"tott;* Preldrations of Cku'nb?' Viruses 3 (nd I
^it stn;* of Tobacco Mosaic Vittts " British Joumd ol ErPen'
.*t"f p.tt'.t.cv, t937, Vol Xvlll' Pp 275'2so'

Methods are described Iit the isolatioa of nucleo'Proteins Irom cucumber

a""ii iri*t"a-*ii 
"ucumber 

viruses 3 and 4' These have Dot b€en isolated

i.;"r;";;;;J';i.;i"l-"oJ tt" 
""ia"o"" 

available itrdicetes tbat thev ar€

A;'"1t";iiiem4""". InI*tioos were obtaiDed with l0-rog ' and.sP€cific

;;t"i;G ;th ;"iiserum with l/8 x lo-'S conceDtrated solutioDs are

il""-L"."".t" bire&iDseDt and dilute solutiotrs sbow aEisotropy or. rowi
JL"-."ai-iirt"a bv hieh-speed centrifugation they form biretnogent Jeures'

J"1'-*iJ,i-r;-.iiiirt r.J'*iir'aaa or am-monium iu:phate ttev {orm treedle'

;;;;;#:#t"t' - eiilougt- tfes" 'i'"e€s have a distinct host ranse rrom

tobacco mosarc virus, the punDd PreParations have similar chemi11l,lon-t-

#ffi;" "Ji,'mary 'p..-pJ.tG i" 'ttitl-on with purified prePaiatioos of

itrains of toMcco 
_m6saic vitus; tbev dilfer {roD tobacco mosarc vrrus

il;;t;'-";;;id"lv u,." tt" i"tog'iittd tto'o" or tobacco. mosaic virus

iiri.i'?L- -!1.r, ot(er. Tte co""'f,t'er *'irus's aDd the tobacco mosaic

;il;"-h-;;-;;;;-ioiig"o" it' common ; the results of cross-absorPtion

exDerim€nts betweeD the vanous viruses and thet afltisera are described

;f,;;;;;';;-iGuiiJ r".*,L" sne"esrsr' Possibre methods or reratiDg

aDd dEtiDgxishDS between vrruses ardihe relationshiP bet\reen the cucumber

and tobacco viruses ale dlscussed.

LIv. F. C. BAWDEN aad !{. \1' PrRIIt "l \olc on Anaph'la'is uilh
iiii'u.t;* tt*u ctepTriioll" British^Journal of ExPeri-

*"ota n tlol"gy' 103? \'oI XVIII' Pp ztluzvt'
so*d tou** protein-is anaphylactogeoic but tobacco mosaic virus rs

not.'-d;i ii,i"- p,i.iri"a uv aT 'hio;"- 
"""lpnate PreciPitation mav still

*-t^i. "'"o.-"f oiot i" i-p*ity i{hich is re-movable by tryptic diSeshon

.", U" a"-.r"t "t"a 
by the anaphylactic reaction'
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Lv. M. A. W^TsoN. ,, FicA E pninznls on thc Cordlot ol Abhs-tlansniuca Vitus Iliseascs oi uvo""y._ui'rvi-ii.,.,"' X""ii"""rApptied Biorosy, rsaz, vor. kxiv. ip-601-li1]'
.. Apbs-iDJestatioo of ttre Iirst yar,s gr.ol*tb ol Hltoscyamus (A,rowa as abienDiat- cmp) was reduc(d by spiaying with oi.otioi. .ria 

"oft 
lL, iiit.first eisht or niae weeks. The at.;tesi .r."t """-"LtiiJ-i;;;;i;";,weeLly iDtereats,. The percentag-e oI inJectioo 

"as 
lo,*-eio-a-Ol,";I;;j; ti;otr t!e- |nsprayed ptors. The fi'st croppiDg in tb;Gaye;-.ii;*'Jii,-"iiir

oD yietd as tbe le.rult of tle treatment';' bu"t;;tl .*iij i"i-""# ilii;tlncrease oI yield s.&s obtained.

APICULTURAL PROBLEMS
lrecfiotrs tor IJe€ Iavestigations and Biochemish-y, and BacterioloEv

DepartmeDt)
Lvr. H. L. A. TARR. ,'Stsdi.s 

o,, EuTol.an Foltt Blood ot Be.s. IIIFunhc,- Erfe";mtnts ott ttu rti*i;i' oliiz 'Dt;;";i.';;;"ir.;i
Applied Biotogy, I9J?, vot- Xxtv, jp. 6ii:aZA."-'"' '""'"'" '

- 
Evidence G submitted which supports t}Ie theory t_bat EuroDeaD FoulBrood is a sirste dise.-se carxa ty 6i,lti" j1"r,l'-wi;ti-i#'J'i,lt"i if.drcease can be nodified by iatrodJcirg cultuies .f ."rt i" .".";;il;'d;;bacteria i.uro. cotodes of bees inrec;d *itL-a. ;l-;; ".i;"#il".:;-.r:

l!!i,Pd!';#iiH:-,1',f i:;#:,,'"1",:tl*f "li:"*.flTn[,8alnpurae of youus bees-in affected' coronies; b"i;;n#;;i;";.':;f,,
bT,lffi H*:,H,oT:",,T'Ji"'J.#,'5.ff :lL"",r;.;"{ffi s ji

Lvrr. H.I. A. T^xR. ,.Siudips o, Amencaa Fod Btood. ol B.rs. I. TheR.tativ. parhos.nicit, of vcidarioc c.tk a; E;riiibl"Ti'a;^Li:":.I_ar,rae Jor ,E B/o;d ;I
t937, Vol. Xxw. pp . in-Yu1* 

" ADnals of APPIied BioloSv'

, 
Vegetative cells oI Bariltus lama? ha\e Dot produced ADerican Foul Brrxxtrn bealthy Ductei of bees eveD .wbeD a dose aindri-ti;t;;;;;;;;;#,

tha.o atr inoculum of-spoEs of tbe orgebism capaUte of causlne th" ai-*i* l*Deen sprayed over the developiDs brooa. a i.ery .;J;.i;;;-;ii-";spores oI. Barr'rr{s latuaz is eflecti"ve in produ.irg. a_..i.""i Fouj il;;"lh;tbe de-r,etopinS Iarvae of healthy nrcte;'are spra-vea Jiri-A;';AA;; il;;when tbe spores are fed itr syrui to the bees.
Lvrrr. II.. L. A- TaRr. ,,Addhd 

Brood of Becs.,, Annals oI ADDliedBiotogy, I0g?, Vot. XXIV, pp. 369:926.
. .It is .!ol*11- that ,.Addted 

Brood ,, of bees is Dot oI au iDJectious natuEbut is produced by a defecti\ e queeri ard 
"a; 

be;r; ;;; ;*u;ffi: -.","
Lrx. C. R. M.AxsE^LL and A. c. NoRu^N. ., Thc Aaaiysis of Mixutsof ctucos. and F,lctos. uith i.piih iliiii''i";;L;'::'f;:Aaalyst, t038, Vot. LXIII, pp. it*SZS. '' ' -- " -.- ^'-

. A procedure -for tbe direct detenDinatioa of glucose ard fructo6€ inrrtixtures is described, iDvolviDB b,,poiodite oxiaation-foigiuc#e;i;;;;".;
mrcro-copper reduction metbd foi trrctose. me r*r,,.-r^,1 ^i-ix-*--"Llj,lrn,a mrxture ls Dot precisely tbat of tbe sum of the irdi;idr; ;;;;i;;tateD separately. No coDstint corectio" can Ue appUj foi- r-ct;'I;ii;;by t.be hnoiodite. From tbe aoatlsis of mo*i mixtures'*:,iiil"iiiilDeen-denvcd for a,"oElts o, Stucose ;d 6-uctose ;di;'iilI";t:ft:0"8:fi ;;& o{ each.. Tb€ pres€Dce 6f sDall amounts of sucrose is *.U.rl""ff..t.Exarnples of tbe applicaUon of this oetiod t;";;;-dA;;#; ;;;.Lx. HucE NtcoL- A T.sl ol cas Tightncss of Hoia'tor".,l n"Bee woitd, togz, \.ot. XVIII, pp- tba_lbO'. 

-,

.Some standard fietal-capp€d glass coDtaiDers for hoDey were tested bvputting tbe closed contaiD;i i_D 
-ar atnocphere cortai"i;g ;;;;;'a;awatching for-chaate ot cotour of a faindy a;id iaaicator soiutll"-iriiaj. iilhoney-iars. No iar *?s lound to be g"._tigtt. H*"",'*;;;]#;;ti#occurs in storase the euse mav oosst iy E;; t,ilEi,hr#iil#..,1i-nli,lmojsture througb imperfect ckisrires.
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