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respoaded only on the artiJicial soil. The ,act that rye-8rrss Srew well otr a
sou otr which turnips had failed completely frcm Phoq)hate shortate in the
field iE the previous seasoD suggests that soEre oI ttre poor residual ellects
observ€d jtr lield experimeEts are due to the abitity of other crops to utilise
soil phospbates which are not available to swedes. Itr the pot exp€dmetrts irl
the soil but not in the sand tle turnips gave better results yrhen the slags were
coDcetrtrated iE a trarlo\D baod tbaD *hen they weredistributed more drffusely.

In coojutrction with the Forestry Commissioa two experimeDts were laid
down on young trees ia Scotland to test thlee ratrs of applicatioo of thlee
slags aud Bitreral phoq)hate.

xr. E. M. CRou.rEER aDd R. G. WARREN. " Relorl on Pot CtU ra, Lobola-
tory Worh and Oth€, Ino.stigations, 1937." Appendk I to tho
Sixteetrth Iaterim Report oI tbe PermatreDt Committec on Basic
Sla& Ministry oI Agiculture, 193S, pp. 4-9.

The pot experimetrts o[ the previous year were cotrtitrud with clover,
pereDniai rye-Bia^ss and timothy. in ttre said cultures, trcm which about tall
of the citric soluble phosphoric acid of tle slags had beetr removed iD the
prcvious year's crops, the clover failed atrd the two grasses did Dot Srow well.
In the soil a[ three crops grew well but the respooses to basic slag residues were
so sfiiall tbat it was not possible to dillereBtiate betweetr slags oI between tbe
reqroDsiveness of the different crop6.

Irboratory exhactioDs under controlled pH values brooght out thc
onexpected resBlt that the retative solubilities of trpo rnedium soluble sla88
were dirferetrt itr citiic acid and ill other acids at the saae pH value.

xfi. E. M. Cios/TtrER (with D. N. MCART,dEP.). " Repoi on FicA Erp./i-
,nenls ii 1938." Appendix II to Filtcenth Itrterim Report of the
Permanent C-ommittee otr Basic Slag, Mitristry of ASricultsre,
1s31, W. 12-22.

Four field experimeDts sere coDducted oD swedes to compare two rates
of applicatioo of three less soluble types of slag with (our rates oI applicatiotr
of a high-soluble slag. The yields lrom lhe less soluble slags were SeDerally
similar to those lrom high soluble slag supplyiog equal aEouDts of citric-
soluble phosphoric acid. The phosphoric acid conteDts of the dry swedes
were ilcreased considerably by tJle higber rates of application ot tbe more
soluble slags aDd this auowed comparisotrs oI the slags to be Eade over a
msch wider raDte thatr was possible Irom tle yields alone.

xIIt. E. M. CRoWTIIER (xrith D. N. McAirrltr.\. " Re?od on FiA E.?./;-
nuats in 103i." Appeudix U to the Sixteenth Iaterim RePort oI
the Permaaent ComBittee ol1 Basic Sag, Mitristry oI AFiculture,
1939, pp. 1G22.

Five ery€rimeDts similar to those of 1936 again gave very steep
curves to basic slag, otre-eighth oI the customary dressing of
dooblinS the yield of swedes. Such results emphasise the

stri}iDg thao i[ atry of the t5.ree precediDg years-

very steep response
: of high-soluble slag

the ifiportaoce of
the availabilities ofworkinS weD below the upper lioit of yield in comparing the availabilities of

dilfereDt slats. The results rvcre generally related to the amouats oI citticgenerally related to tbe amouDts of citric
;xceot lhat those from the rDore solublesoluble phosphoric acid supplied, except tl

oI the two medium-soluble slags were defitri
expected on this basis. This Iairue oI the

soluble phosphoric acid supplied, except lhat those from the Eore soluble
oI the t*o medium-soluble slags \rere defitritely better thaE would have beeD
expected otr thls basis. Thjs fairure of the citric acid method was lar more

STATISTICAL UETHODS AND RESIJLTS
(Dep6,rtmeot of Statistics; atrd Field Experimerb Scction)

(a) TIIEoREITCAL
xrv. F. YArEs. " An Arpatcnl lruon"rishr.t Aris;ig lrorn Tcds of

Sig$;Iicaaca Bas.d on Fiducial D;dibtliotts of Unhtoutt Pata-
,.&rr." Prcceeditrgs of t'he CaEbridge PhifGophical Society,
1030, Vol. XX)(V, Part IV.
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The problem oI testi-og whether the me3'us oI two samples aie sirDilicantlv
diflerent, wheD there is no reason to suppose that the variaaces of tU=e observ-j-
tions on which t-lle m@.Ds are based are equal, preseats certail featues which
do Dot arise in ottret tcsts of significance.

Bebreos aDd Fisher have proposed aII eiact test ba-sed oB the liducial
diskibutiotr of the ratio of the variatrces ol the two sets of obseri'atioos, which
at {irst sight appears to give rise to certaia itrcoosisteocies. The cause oI
these appareDt atromalies is explained and it is shown that the criticisEs ba-sed
od them are invalid, b€iot due to (a) neglect oI tle relevatrt iDlorrnatioD
provided by ttre estimated valDes of the variaoces, aDd (D) ao hsu6c;eot
appreciatiotr of the liducial basis of a.I tests oI sigliIicatrce (including the
ordilary t-test) oa small saoples.

The problem of testing the weighted meall oI the meatrs oI hro sets'of
ottservatiotrs coacemiEg wbose relative accuracy no prior kDowledqe is avail-
able is showr to be siiibr to that of testing tie diilerence oI ttrE means of
two saDples.

xv. F. YArEs. " Tcsls oJ SigniJican. oJ th. Dilf.l.nccs bztu.tn Rcsr.ssion
Co?frti.nls Dcril).d IrorrL T to S.ts of Conelared VdTior.s:' P.o-
ceediogs o{ the Ro}.al Society of Editrburgh, 1939, VoL LIX, ID.
t8,r-t94.

Tests of sigEilicatrce oI the diileretrces of regressiorl coeEcieats derived
frorE two sets oI correlated dependent and itrdependetrt variates are described.
The Decessary computations are reduced to a s)'stematic atrd easily calculable
,orE, and are illustrated by a Eumerical examile.

xvr. F. YArrs. " Mhogonal Ftnction"t and Tesls oJ Signif;canc, irl th.
Autyns oJ Varidltz." strppleaent to the JoorDal oI the Royal
Statistical Society, 1938, Vol. V, pp. 177-180.

Itr ma,ly types of statistical analysis based on the method of last squar6,
it is necessary to test the significatrce of oue group oI el{ects while admittitrE
the possible eristence o{ otber groups oI elIects.

Itr the presetrt paper explicit proof is givetr of tbe procedure adqrted lor
$rch tests oI siguificaoce. The generil properties oI ortlogotral fEDct-io[s ate
dso describ€d.

xvrr. F. YArEs. " Thc AdjLstnenl oJ ,h. Ilr'c;ghts oJ Corrriotnd, Ir.k,
Nitr,,bcis Bos.d oi Ina^dlrotc Dda." Joumal of ttre Royal
Statistical Society, 1939, Vol. Clt, pp. 285-2E8,

The problem of choosint the weights of the compooetrts of coopouod
index trumberc based on iDaccurate data is discussed. It is sbowB abat a,
ptocess analogous to that adopted Ior the Iormatioa of a discrimioaat fuDc-
tiotr will give ttre set of irldex trumbers agreeitrg most closely v.ith the etrtities
they are iateoded to represeat.

xvrrr. 'W. G. CocBR N. " Th2 Ortissiort or Additiol of an Ind.b.nilcnt
Vafiatc in MltUiPk Liuar Reyessiott." Su'ppleEetrt'to the
JourDal of the Royal Statistical Society, 1038, Vol. V, pp. l7 t - I 76.

I{ tests oI sigEiJicance of the regressioD coe6cieats aae lequired i[ a
multiple regessiotr, the aorrral €quatioDs are usEally b€st solved by lindiry
Iirst the coopon€nts ciq ol the iDverse 6atrir. WheD it is dested to oBit G
to add oDe or Eore indepeadetrt variates a.fter the origiDal regressiol equati@r
bave beetr solved, the nerr c's atrd regressioD coemcients mdy easily & calcu-
lated lroE tL original c's atrd regresaioo co-c6cienls. A trirmeri(il exaEplc
oI the addition oI a! iDdelr€DdeDt v"ariate is given to itlushate the codputatiois.

xuE. W. G. CocHR N. " An Enension of CoA's M.thod, ol Esarninine
th. A Pparcnr Persisknca oI Or., Tyle ol W.a!tur.1' Qu.a].terti
Journal of the Royal Meteorologica.l Society, f$8, Voi. LIUV,
pP.03l-684.
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If a deteorological eveDt is cla-ssiried into two types only, Ior iDstance \ret
or dry mooths, a tendency to$?rds persistence o( tbe same q?e oI Beather
Eay be tested by exa$itriD8 the distribution oI lengths of ruos oI tbe saEe
type. Gold's (ormuia for the eq)ected number oI ruDs oI leDgth r lrom ,'l
eveots is exteDded to tbe case in which the probabilities oI the two ev€nts are
utrequal. A sjmple test oI significaDce of peGistence is found by classifyint
the data itr a 2 x 2 c!trtiDgercy table, accordiag to the rcsults at the cureot
aod previous trials.

(6) DEsrcN AND ANALysrs oF EXPERTMENTS

xx. F. Y^rEs. " Thz Rccotety of Inler-bl.oth Inlotnatioa ii Vari.ty
Tnals Alrangcd, in Three Dirn nsional Ldtic2s." A!.nals oI

. Eugeaics, 1030, Vol. IX, pp, l3Gl56-

The qua-si-factorial and incomplete block designs, a-s originally put lot-
E'ard, although iB general cousiderably more eficieat tha! desigas itrvolvi[g
the use of coDtrols, had the delect oI being ress efficietrt thatr ordiBary rao-
doEized blocLs iJ the reductiotr iD variability resultiDg from tle use ol the
smaller blocks was in Iact sma[. This *-as a coDsequence of the fact that
certaitr of the varietal (or t eatmetrt) comparisoDs w€re coDfounded with
block dilfereaces, aEd the iDJorEatiotr cootaiDed in the inter-blocL coEparisoDs
w"as wholly dis.arded.

Ia the presetrt paper an account is givetr ol the method of estimating the
relative accuracy oI these comparisoBs, and of recoveriDg the iDformatio!
contaioed io theln. Ooly the case of the three diEensiolal lattice is discussed
here. It is prolrcsed to deal witl the other types of desiga ia subsequelt
Papers.

The procedure coosists oI so aEangiog the analysis ot variaDce that aB
estiEate oI the inter-block variance is provided, freed Irom varietal efIects,
aDd ther calculatitrg ad.iustmenls to the varietal means such that the inter
atrd iDtra-block coElrarisons axe corectly weithted accordiBg to their relative
accuracy.

The computatioos are Iully illustrated by a numerical example. It is
sho*'o that the amount of computatioo rcquired for the full aDalysis is scarcely
Sreater thatr that required for the complete elimitration of block effects, s'hich
w.as the method oI atralysis origiDally prcposed.

With tlis Eoditicatioo the eficiency of these desigtrs is showtr to be
alq-ays greater thatr that of oraliDary raodomized blocks, except for the
limiti[g c.^se whed thele is ao reductiotr of variance due to the use ol tIe
smaller blocts: ia this case a sDall amount oI ioformatiotr is lost due to
haccuracies oI weightidg, but in general this loss is quite trivial.

It is also pointed out tiat it is quite legitimate to analyse the results of a
qoasifactodal experiment as iI it were aD erperimeDt arraoged iB ordioary
raldomized blocks. This is a valuable property of the desigds, since it eDables
3ub6idiary mea$rements which are unlikely to be Etuch affected by block
diflerences, or Ior which high accuracy is Dot required, to be abstracted with
a mioimoE oI computation.

**r. F. Y^aEs. " The Cornpd/aliod Aik dnldgcs of Sfsr.rnatic dnd
Randomi.cd Anongemrnls i, lhe Dcsigt of AgnruUutal and
Biological Ez?crim.nls." Biohetrika, 1939, VoL XXX, pp.
440-469.

Ile recetrt claims advanced in favour oI sFtematic arrdogemetrts by
Gosset (" Student ") atrd others are examined. The cotrclusioa is reached tbat
iE cases where IatiD sqoare desigls caa be used, atrd in Eany cases where
randomized blocks have to be employed, the taitr itr accuncy with systematic
afl'anSemetrts i3 trot likely to be sumcieDtly gre-at to outweiSh the disadvaD-
tages to shich s,'stematic desi8ls are subject. In particula, the av-ailable
evidetrce, though not coDclusive, indicates that the half{titl strip arrenge-
laeat, which Gosset particularly {avoured, is likely to be somewhat less
acrorate thaE suitable raadom arantements occupyitrg the same Plots. Orl
the other tratrd, systematic arranSements day in certaia cases give decidedly
gneater accuracy than ratrdomized blocks, but it appeaG that in such cases
the use of the modem devices of confouoding, quasi-Iactorial desigtrs, or split
plot Iltia squares, wbich are much more satisf.ctory statisticaly, are li&ely
to givo a sidilar gaio in accut&y.
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- As a! exanjle tie unilormity J*** by BarbacLi atrd Fisher to
deEonstr.te the defecb of the hrldril strip ar;anqemetrt is re-examin€d
It is showD ttrat Cosset's criticisms oI Barbacli aad Fisher,s rrorl. tl"r"n "ifirst sight coDvinciEg, are oot as cooclusive as he suppos€d, and that iD"Iact
this particular trial provides a strilriag exaEple of irist those deI€cts which
lra,ve always beea attributed to the hali-&il sitip oiUoa Uy its critics.

xxrt, F. YArBs atrd R. W. II^LE. " Th. Aialysis ol Ldin Souares ah.n
T@o or mor. Rous, Colomls, o, T?aalrr;nts aia Missr;i.,, Suoole-
pept_jlo the Jouloal oI the Royal Statistical Soc-iety, i6J9,
Vol. \rI, pp. 67-70.

Methods of aaalysing a Ijtitr square witb two or Eore Eissing tieat nelts.
mws or coluE-os are described, alld illustrated by aa e,(aEple.

AtteDtion is dra.\I1l to a special type of incomDlete souare. iahoduc€d tw
YoudeD, which is capable of-srmple 

_aialysis. youden s,iuares oroviae lIatf,
erperimental arraagedeDts, which are likely t bG of 

_value _itr 
biolocic..l

exPerimeots and occasiotrally in variety trtali.
The evaluatioa oI tbe reciprocal matrix whetr redoada[t coastants orr ressioa coe6cients are introduced itrto least square solutioas is also dis-

cussed.

xxrll. w' G. C,ocBR^N. " Lon*krn A$calural Ezt tarrts,,' SuDple.
IEetrt !o the JourDat of the Royat Statisiicat Society, i6A0,
Vol. VI, Part lI.

The varioos types of loog-terE experioeot are described. The desictr oI
experiments oD a single crop or on a fixed rotatjo! oI crops with fired &er,t-
EeDts is discussed aod the statistical aralyses are ilus6ated bv Du.merical
examples. Where treatoetrts are apDlied af Iiled ioterEls oDlv. 

_the 
resrdual

as well as the drrect effects catr be asiassed. The possibilitv of obiainiDs sreaflv
increased accuracy on the resldual ellects by eaiuriag that tle perio&"ol thi:
crops and treatmeDt cycles are dilferent ts polDted out. The meth_od oI seoarat-
itrg the dir€ct and residual effects when ihe treatmeDts rotate lrom D,'tot to
plot io successive years is eraeiDed and ilustrited bv a qumerical eramole_
The d€sign oI loDg-terE experimetrts on the eliects ot diJferetrt crop seq,reic.es
aDd the advisability oI iacludiut iDdicator crops are discussed. Ia_cpnilusion,
roEe practical coosiderations oiioportaoce aio metrtioaed.

(6) ANALysrs or DAIA

xxrv. F. Y^TES aad D. J. WATsoN. " Fadors l"fiuncir.g th, pzrcaildt
oI N;trogen in tha Bdrhy crain ol Hoosfiew." Joumal of Ari-
cultural ScieDce, 1939, Vol. XXIX, W.4i2-45a-

The eflect oI rainfall, sowiog date aad yield on the Dercatrtaso of nitrodeni! the barley traitr oI cerEiu r;preseotative plots otr tioosfieh'is studied."
AII these lactors are shown to have Earked effects. The farmvard matrure

plot dilfers Irod the others, both i.o meaa Irerceutage and in tle effects oI
railIall aod yield.

Chaageg in variety appear to have had little i loelce, but there is a
proSressive decft,ase in tbe percettage oI mtroger lrbich canEot b€ accouated
Ior by chatrges itr atry oI the above lactors.

- Comparison-is made witi the tesults oI the 3ioilar study on tle Froaoclrt
berley plots at Woburtr.

xxv. D. A. BoaD. " Corr.tatiois Bda.cn Monrhla Rainfall ar Eb)en
Stafions ir.li. Bitish rsrrs," Memoirs oI the Rold MeteorotoEi-
cal Society. 1939, Vol. IV, pp. 143-166.

The paper is based upotr r.iDrall records for the Eooths oI Janua.ry, April,
July and October at eleven statio[s iD the British Isl€s over the period
187G.rS20.
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The meaDs, variatrces aDd covariances were comPuted. Perce[tage
staBalard eEors were obtained and EaPPed, tbe dishibuuoD ProvitrS similar
in atl months.

A corel,atiotr coefrcieDt lor each pait oI stations in each oI the choseD
EoDths was evaluated, aDd traasformed to z. The value of z was dependent
to a coDsiderable exte[t otr the ilter-station distaDce aod bearinS. The litrear
rcgressioo oI z on distance tetween statiotrs was signilicaot ia each month,
bit the quadratic terE 1IIas small atrd lloo-sisaificant. The remaiEing tlvo
terBs of t-he regressiotr, a-ssociated wittt the b€ariag betw€eu pairs oI statioos,
reached sipilicaoce oo otrly two occasions out of the Possible eiSht; but.
as a whole; they gave a reaionably coherent Pictule oI moothly chatrEes in
the itrter-statioo bearing at which correlation rcach€d a E.iiftuE.

To account Ior such changes, aDd {or changes in i, data Siven by otber
workets were exaDiBed. The variatioDs appeared to be closely a-lsociated
with the petsistcnce ot a pt€s$[e gradielt Ior wiods Irod the south-\resterly
quadrant._ 

A ta.rge part oI tbe lesidual variamr is shown to t € due to a Earked regional
variation-, lhe ?rss,ociauotr betwe€n moDthly rarnfals beiEg greatest io the
south aod least itr the Dorth. MaPs oI the lesidual z's show that the association
within goups of stations oo the west coast or oD the east coast was Sreater
tlan tbat betweeB the west and east coast grouPs.

xxvr. D. A. ErcvD- " Thc Esl;tnarion oJ Rothenskd Tcmpelatwe lrom
tk T.riP?ratvft oI OtJont and Gteeiuirr." Atraals of EugeEics,
1930, Vol. IX, pp. 3{l-363.

Itis propos€d shortly to atralyse the elJect oI temperature od the Rothamsted
crop-yie1ds. For this Pu4)ose the mean temFrature Qo ,or each cloP year
is required, aDd also quatrtities Qr . . . Qn proportional to the reglessiotr
coe6cieEts of a (itth degree polfaomial fitted to the weekly meaD temlrcra'
turc of eaah crop y€ar. Rothamsted's temP€rature lecord did oot comm€trce
Etrtil 187& whercas yields Ior most oI the classical exPerimetrts are available
from 1852. Tbe possibility oI estiEating tle requted values lrom the
louger records o{ -Oxlord aod Greetrwich for tie period lE52-3 to 18?7'8 has
therefore beeE ilvestigat€d.

As a fitst step, t[e quaDtities Q werc eva-luated ,o! a Period of years
(l87Sg to l007-8j during which the tbre€ statioos were concurreEt, ard tbe
m€atrs, v_rrietrces atrd covarianc€s of each set of Q's were calculated Green{'ich
app€ers to have had a slithtly more ertreme climate thao OxJord or
Rotbamsted, but this may ha.ve 6eeD due in pait to the uDorthodox exposure
of tbe thermoEeters there. A significant iocleirse in mean temPerature over
the period w"-5 noted, amouotinB to about 0.05'F. a year. ChatrSes in the
seas6nal distribution oI temPerature were not significant. The varia.trce of
Rothamsted temperature wa-s siSnrficaDtly sEaller than that of Oxjord or
Greenricb, both foom week to we"ek, and iiom yeat to year. This Doteworthy
differeoce was doubtless due to the more upland situation of Rothamsted.

The liaear regressiotrs of the Q's Ior Rothamsted otr the corresPoodiDg
values for Odord arld GreeDwich wele evaluated, takiDt the two stations
individualy aod simultaaeously. OxIord gave a better fit than GreeDwich rn

"r.ry 
*"1 and the partial relression oitbe two statioas was little better

ttrad'the regr€ssioD oi Odord alooe. The ,it was very good fm the regressioo
oI Rothamstcd oD Oxlord, the residual varia[ce io no case exceeding 5 Per ceDt.

verv satislactow estr'mates of the meaD aEDual temDerature atrd oI the
regessioo coe6cieo'ts up to the 5th degree may therel6re be obtaiDed for
R;tbansted IroE the temperature records of Oxlord oaly. At the salle tlEe
diflereDces oI surprisiog magnitude have b€eo revealed iE the variability oI
weekly alrd annual tcmpelature at Rothamsted as comPared with Oxford
aad Greerrvich.

(d) SA{PLING

rxvrr. W. G. C(rcIIRrN- " TbUs.oJlhc Arralysis of Vaiawz in Etumeta-
tiolt b1 Sam ;ng." Jourrul oI tbe llmericao Statistical Associa-
tioo, 1039, Vol. XXIV, pp. 402-610.

The re.sults oI a prcperly plaDned sampling investiSatioD, in additiou to
providi[g an estimete ol the accDraay of the method, ofteo tive estiEates oI
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tbe accuracy oI various altemattvc Eethods of samDlins which miEht hevc
beea used. These estimates are helDlul io iEcreasius the e;frciencv ol ;moliDt
in future studies oE similar roateriai. The use of the-aoalvsis oI viriance oi tli
sampling results lor this pur?ose is discussed aad illust?ated bv a truf,erical
asaEple. The case itr rrhicL ai appreciable fractioo, say, Eore tha-u lO per cetrt.,
of the total populatioo is sampli:rd is discussed brieilv. The estiBa_te of thc
relative-accuraly oI two Eethfos of sampliag is sbo;E to be ia Eost cases a
simple functioo of the variance ratio. so thal its samolitrs limits are easilv
obtainable. Some adyice is Blveu oo the problem of aialy;iog the results o'f
large saDples without excessive labour,

xxvrrr, W'. G. CocHR^N. 'The Infolmatiol Stbblicd b! tic Sr',mbl;n!
Rrslrrs. ' (Appeadix to a paper by W.'ft.. S. .adeI). A;ruafi
of Applied Biology, 1038, Vol. XXV, pp. i8i-889.

Io aay field experimetrt which iovolves saopling of a Iaborious Dature,
it is important to krlow as sooq as possible wbat desree of accuracv i[ the
treatmeot meaD values wrll be reacf,ed \rith a give;amouot ol \tr;rk, how
mucb.work must be doDe to reach a tivetr staDdtd of accuracy and how best
to distribute one s resources between-the amouDt of saEpling ;nd the a.Eount
oI rq)licatioE.

_The -fi.st sarapliog, whether it contaiqs experimeatal treatments or is
unilorEly treated, can supply inlorrtratioE on all these points if properly
carried out. Ladel s firct iiriworm sampling is taken a_s d simple nim6ridl
exaEple oI the way io wbich these quesaioai can be auswered i,itn ttre belp
ol aD iutalysls ol vilfrance.

Th€ sa,mpling atrd experimetrtal errors oI Ladell's experiEeots are dis-
cussed- The sampliag error accruuts for a larte proportion 6I the experimental
error iD most cases, as tt is always ad\ristbl; where the labour i'avolved in
3ampling is high.

Ladell s sampling elrors agree well rith those obtaioed utrder widelv
dilferent conditioos by Jotres, a;d both rDay be recoomended ro other worker;
as an iodicatioa of the aeouot oI variability to be expected in field sampliDg

xxrx. W. G. CoCERAN. 'E beckd Errols in Dilul;n? Bact r;al S|asbe,-
sio',s." (Appendix io a paper by H. L. A. Tarr). AtrDais of
Applied Biology, 1938, Vol. XXV, pp. 633-043.

.\ knowledge oI the aoount of variariotr inkoduced by the process of
dilution in tte trumber of spores or vegetative cells io a so[utioE is often of
inter€st to bacteriological workers. TLe variatioDs itrtroduced by dilutitrg
coDsist of two parts {i) a samplitrg error, which wit} careful wor( w l tent
to Iollow a, Poisson series distribution (2) the error involved in ertricting
rather dore or less thatr the volume of liquid stated otr the pipette. By makiag
reasotrable assuEptioos about the sec.nd source of err6rl staodaicl errori
aod 5 per cent. lidits of va.iatiotr can te assittred to the truobet of qrorcs or
vegetative cells iD the volume \phich is beiog used for experimental p_urposes.
A table of these errors aad limits is giveD. Covering the -raage ftom lo._to lO
spores per uLit volude. Examples oI its ose are worked out.

THE SOIL
(De?artaeots oI Chemistry aEd Physics)

xxx. G. N^cELscE$tDt. " Oi rli Atomi. Arrang.ntcrd ana Va d[,itih,ol thc Montmodllofiite crcup." -UircraloSical Uagazirc, tog6,
Vol. XXV, pp. 140-t55.

A cta.aiilication of clay mirprals is based on their lattice skoctures aDd the
quality oI their X-ray powder diatr.6s. The aontEorillonite group, wjtb a
ttrree layer lattice and poor powder diag.ams, is shown to haie t6.ree ead-
members, which id the completely dehvdrated state alld free from isomorl,hous
repla.ements are moutm6rilonitc Alrsi.Orr, DontroDite FerSi.O,r^ aod
lnagnc_iuB. beidellit€ Mgrsi.Oir. Cslculatibni of the isomorph-oud r6bce-
6ents Ior si: oI these Datedals showed tbat the excess cationi Ualanc, tle
ootativo charges resulting from the rcplaceEeuls. Furthor it *as showtr ttrat
lor tlt6€ oI thes€ materials aU the erc.ess catiotrs were ercbangesble, ttrough
thero rar discrepancies witb oatrcaium boid€lite.
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