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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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The hvDothesis is advatrced that a cerbitr amouDt o{ isoEorphous rePl"ace'

ment of;iiicotr bv aluminium atrd perhaDs of alumidum by magtresium is
essetrtial for this'structural type- 'this ;rray exPlain botb the high water
coDteDt, which is due to the 6xlcess catioos, atrd the Poor diffracting Power
,or X-rays, nhich is due to the tack of tegularity in the lattice.

X-ray powder data lor the sir samples and the values lor thc lattice
shriokag; upoD dehydlation are tiven ald discussed.

xxxt. E. W. RussELL. " Soi, Slructurr." Imperial Bureau of Soil
Scietrce, Tecbnical CommuEicatiotr No. 37, 1938. Price 2s

The Droblems concemed with the Droduction a[d mainteDaDce of a good
soil stru;ture, which is a fuDdameobl alemeat itr good tiltb, have teetr extea-
sivelv itrvestisated durins the last few vears. This review describes the matry
metdods thatiave been divised lor mea-iuriDg the soil structure quaatitatively,
the desree oI control tlat can te obtaitred over tbe soil structure by weather_
rng, critivation, the appticatioE oI maoures and the 8rowitr8 crops aqd thc
tb;ories that have beetr put ,orw_ard to e{rlain the resolts

xxxrt. R. K. ScrloFrBLD. " Polc-Sizc Disltibt tion er Ra)ed.d by th,
Dcpcadcrcc oJ Suction llFl oa Moislurc Cotrlrl." Traasactioos
of 'the First 'Commissi6n 6t trc IDtematioDa[ Society oI Soil
Science, 1038, Vol. A, pp. 38-45.

Bv fouowiEg the iEvasioD oI air itrto the pores of soil saDPles as the pF
rises ;Dd its rep-lacemeDt by water a-s the PF lalls a measure is obtaiDed of the
pore-size disbibutio[.

WheD the suctiotr does not exceed PFO (S0percent- R.H.) there are good
reasoos for believinS that resutts of th6 ritbi oraer oI magnitude are obtaiDed
by assumi[g tie normal value Ior the surface tension.

Above DF 6 the direct adhesion of tbe water molecules to the solid surfaces
and to the'hydratioD oI the exchangeable iotrs are Probably t5e controuing
{actors.

xxxllr. B. A. KEEN. ' What Haplens lothe Rai, ? " Quarterly JourDal
ot the noyal Meteorribgical Society, 1939 \'ol. LX\', pp.
123-137.

An atrnual ruinlall oI 30 in. meaBs that 3,fi)o toos oI water ,all otr ao acre
oI latrd. Id the course of the year this all disappears, by run-otf. evaporatiotr,
transpiratjon through vegetatioD. and by dowDward percolation. The relative
imooitance oI tlese factors in British aod overse:ui conditioDs is discussed.
Ila;v of the traditiotral beliefs amonR {armers aod gardetrers sere based on a
tbeoil of water movemeot that wa-s attractively simple to uDderstand-but
inco;ect. It is oDlv in recent vears that the true picture oI the moveldent of
water io the soit his been buiit up. In consequeice, some of tbe traditional
grectices tre€d re\risioa. whlile oth;rs Dow bav; a differeot erplatratioD. Tbe
iew work has also clarilied some of the coDcepts used io bydrology.

xxxrv. R. K. ScEoFtELD. " Thc R.bres. diott ol So;l Colout by -Vedns
of lh. C.l.E. Co-odinafcs." TraBsactidns of the First Com_
riissiou of the Itrtemational Seiety oI Soil Scienc€. 1938'
Vol. A, pp. 54-69.

Tbe *?y iD which C.l.E. colour co-ordiDates can be cortrputed from the
Maxwel spitrIrirg disk is explaioed.

A Dumerical example is worked out ia detait by way of illustratiotr' thc
bue wave-leDgtb, the iuiity aud the relative brithhess beiDS also evaluated.

The cause oI the dilfercnces in thc matches obtained between soils and
MuEseU colour disks by diJfereot observers is explained, atrd it is cotrcluded
that such Eatches obtliEed bv observers oI unElowtr visual charactedstics
do Dot provide a satisfactory b;is for soil colour noEenclature.

Various ways are discussed iD which better results dight be obtaiaed.
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