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(e) SaMPLTNG

xxxvr. F. YATES. " Th2 Placa of Quanliralioe Mtasurern nls on Pldnl
Gro nh in Agicl.tltu/al Mzt otology dnd CloP Forccetling." C,n'
ference o, Eopire Meteorologists, 1935, Memorandum No. 36.

An accouDt is given of the reasons that have led to the iDtroduction oI the
" PrecisioD Retords " oo Wheat iD the Crop-Weather Scheme of the Ministry
o( AFriculture and Fisheries. The purpose of tbese measurements, atrd the
direciioos in which tley arc likely to be useful, ate briefly descriH, aDd a
plea is entered for their extensioD to otber clops. A complementary scheme,
;eceDtly introduced, of sampliog commercial {ields in order to test the leasi_
bility oI providiDg objective estimates oi wheat yields throughout the couotry,
is also descriH.

xxxvlr. F- Y^TES- " A??licalions oJ the Sdrrrpling Tcchniq&. to CroP
Estifialilm and. ForccdslinE." Manchestei Statistical Society.
Couected Papers. Sessiotr 1936-7.

This ad&e.ss (read before the llanchester Statistical Society) gives a!
accoutrt oI the methods that are likely to be of use itr the estimatiotr aad fore-
casting of agricultural crops, aDd describ the resulLs already obtaioed with
wheat. fie general principles uDderlyiag a souDd sampling tecbDique ar.
also discussed and illustrated by actual exaxoPles of defective saEPlidt.

THE SOIL
(Departments oI Chemistry aDd Ph].sics)

(a) CuLtrvArtoN AND DRATNAGE

xxxvrtr. B. A. KEEN. " The Scienlific Basis of the Art of Cullil,alion."
Programme and Papers of the Second CoDJerence oo Mechanized
FarraiDg. OxIord, 1937, pp. 27-35.

The cap lary-tube theory oI water movemeDt in soil, which has loog beetr
us€d to erplaio the cootrol oI soil moisture by cultivatioD operations, is shown
to b€ erroneous. The pore-space oI the soil must be regarded as a seri6 of cetls
coEtnudcating with one another throuSh relatively narrow aecks. Thc
bouDdaries o{ these cells and Decks are formed by the soil aggr€Eates or crumb,
which ca[ be Iiketred to small spotrges. Th€ crumbs imbibe E'ater from the
raiD that percolates doEn the porc-space, and I\'ater is held at the points of
contact of the crumbs aDd also partialy fills the pore-spaces. Any surplus
draios away aod eventually reaches e watet-table. wle,l drying conditions
occur at the surlace, evaporation Proceeds by the progressive dowan ard
drying of the top layers oI crumbs rather than by tle upB?rd Dovement
of water from below to the surlace. IE otber words, most soils are naturally
" self-mulching." Similarly, when root hairs absolb water, iDlrard moverneat
to the regrotr of absorption will be very slow alrd over very Imited distaoces.
Tbe u?ter beld by the soil is to be regardd as relatively static; modem
theory shows, ilr fact, that it resists Dovement.

The ef{ects on soil water coateDt alld movement atkibuted to opeiations
such as harrowing aDd rotlint are therelore much less than the old capillary
tleory asserted. The maiD Iutrctiotr oI cultivation is Dot to exercise a delicate
aDd drecise cootrol o{ soil moistur€, but to remove tbe competition of weeds,
to o6taitr a seed-b€d of suitable consistency, aDd to preveEt crusts or " caps "
formiog otr certain classes oI soil.

xxxrx. B. A. KEE\ and G. H. C^S'IE!{. " Sorrc As?cds of Ctttiltdion aid
Orie" Poue, Op.rarions on lh, Fa/m." Joumal and Tiansactioos of
the Society oI Engifters (Iac.), 1936, Vot. )()<\aII, pp. 114-136.

(This paper wa-s awarded the B€ssemer PreDium oI tie Society of Eryireers)
Two coDtxasting a-sp€cts of far6ing are discussed itr tiis paper; (a) tho

valDe oI soit coltivatiotr, alld (D) the cotEparison o{ el€ctricity ard oil luel a"s

sources oI power for farm machilery.
Nurrerous cultivation trials Dade by the Soil PhFics Departmetrt have

led to the uDexpected cotrclusion that cultivation has much less ellect on the
yietds of prcduc; tbatr is geDerally supposed. Tbese coDclusioDs, however, ar€
ia barmoiy *itn tle hb;ratory ltud-ias of soil water moveoetrt made in tho
DepartEetrt which show th4t little or tro coDtrol oI soil Eoisture b efiectod by
caltivetiotr op€ratioas.
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- The coEp-arison ol the electric Eotor and th€ intemal combustiotr eogitre
has beetr Eade to obtaiD a reliable ligure for tbe relafive power consumpEoa
(uEits of elechicity and gauoos o, fueD for the same iob oI i,ork. This fieirre is
rcrded by larEers who have the choice of both forfos o{ power.
, ,For tlreshitrg a G.E.C. Wittol 20 h.p. portable botor;nd an Itrternatiotral

l0-2O h.p. tractor wele comparcd ; eacf, via-s running at appioximately 50 per
ceDt. of ,ull load. The paraEo equivaleDt ot l0-kilowatt hours rias 1.75
8al1otrs ; this fiture was about 7 peraeDt. hither tharl it Deed have beeD as the
tractor \tras not runnilg otr the weakest possible mixture.
. For griDdint, the piwer requirementi naturatty depeDd grea y oD the

deSree of finenass, the feediDg ;ate, the moisture ionteht ot lte s;ain, etc.
Comparable tests over a power ra[ge of 4.6-5.3 h.p., were made witE a G.E.C.
! -h.p. " Drumotor " aDd Bamlord I h.p. diesel engine.The equivaleDt of I0
kilowatt bours was fouDd to be 5.0 Dinta of diesel oi.

$'ittr the above equivaleDts of eiectricity and fuel oil, a comparison ot tbe
total costs of the altemative sources of Dowir can be made Ior an'v sivetr set of
conditioDs for electiicity rates, cost of_fuel, depr€.ciation of poriei units aad
machinery, etc.

xL. B. A. l<E.tr:. " Land Drainag. : tk Afta of B?nefit." lonrnal ot
the Ministry oI Agricutture, 1936, Vol. XLIIi, pp. 521-620i.

The l-and Drainage Act of 1930 briDgs withitr the iatiDs area of Interual
Drai[age Boards those laDds which 'de-rive benefit or esc;pe danger,, as a
result of draiDaSe operatioos. The workjng rule lor agriculiural a;eas is to
iDclude all laDd up to the coEtour line drawn 8 ft. bjgbei thao the level of the
highest recorded flood, but pmyisioE is made Ior Deetrtrq specia.l cases, either b\'
exclusio[ or dillerential rating. The adoption of the 8 E. iine has increesed th;
rateable area, and the obiectioo of tbe oacupiers is uoderstaEdable. esDeciallv
whetr the existiDg draioage works are adequite aod Do fiesh coDstructioDs a;
conteoplated. Their rcspoDse to the explanation that the La,qd is heDce-
Iorward to bear iLs fair share of beoefits hitberto received free, is the very
natural oDe of detryiag tbat it beoefits itr aav wav : irr otber words thev susseit
that a lower contour ihatr 8 It., or eveu flo6d bi,el itseU, should be tai<en]'

This article explains tie gederal pritrciples ullderlyitrg the EovenreDt of
water ill the soil atrd shows that the cotrtour tine 8 ft. above the hishest
recorded flood is a very reasonable level up to which taDd cetr be cousiderfo to
derive betrefit or avoid danger as a result oI drainage oFratioas.

(r) SotL SrRucruRB
xLr. E. M. CRo!*.TaBR. " Ssbsoit Strttrti.rc aul C/o? Nt4ir;or..', Trens-

actioos of the Third Iotematiotral Congress oI Soil Scietrce, 1936,
vol. III, pp. 126-120.

It is suggested that work oD crop Dutrition and soil morDholoa.y could be
linked up by the hypothesis that some of the more deeply rooted lai'm crops it
humid teEFlate climates utilise water, litrates atrd possibly other soiuble
autrieDts stored tkough the wiater in tbe lower horizoG oI loims ald heavier
soils, provided that these are wetl draiued atrd have a \rell-ex!,ressed soil
structure.

Evideoce iD support oI this hypotbesis b adv-atrced froE systematic
atralyses of soils in rotatio[ experiments, the statistical analysis oi seasonal
raiDtal effects olr coDtrilsted soils, aDd the coEposition of draioage satets.
A simple apparatus for measuring suctioD pr,essures at various aeptbs ilr
cropped aDd u[cropped soils was Esed to estinrate the rate of growth oI sugar
teet loots dowr to about I aetrc.

(c) CnEMrc^L ANALysrs
xLIt. C. N. ACHARYA. ' Dchfiinalion of Carbon and Nilroscn h, tru

Adion oI Chror ic Acid. $ndcr Rtdyed Ptes*re." Blocheiical
JouEal, 1030, Vol. XXX, pp. 241-247,

A procedure is described lor the estimatioa oI carboo aad aitroaea i[ soils,
pl,ant Eaterials aDd organic compoutrds by the action of a mixture-of chroEic
aad sulphuric acids uDder Educed pressure.

The results for oitlogetr in soils aad platrt Eaterials are too low becatrse one
portioD is oxidised to Ditrate atrd atrother is lost in gaseous form. If the aliquot
taketr cotrtaitrs atout 6 mg. or less of Ditroteo tbe gaseo.rs portioo is also fixed

r
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as rdtrete atrd correct figures are obtained by tbe estiaa-tion oI the amorooiacal

"ad 
oicat"-oitrog"o pieseat. For amounts hither txao 5 m8' 11 "]-I?ff

"rnrectioa 
of f0 ier &at. otr the alnmoEiacal dtrogetr formed trves rcsurEs

."*arg t" *ithi; 9&lOO per ceEt. oI tle Kietdabl 6gure'*';*#;;d';;;;;i&-i"itl" 
"'ti-"tii'" 

oI s@'Jt ahouDts o( nitxate iD

pr""."l" "i tatg. q"""titi€s of sulphuric aod chromic acids'

MICROBIOLOGY

{DepartEeats oI Bacteriology, FermeEtation and Geoelal Microbiology)

(a) BAcraRrr

xltlr. H. G. TEoRNToN. 'T,aPt.s.nlSta!? oIow lgnotaace Cottczrniag^""' il i.e"k;-ij ttg"i;"o"t P'at's" 'scien'e Progess 10S6'

vol. XXXI, PP. 236-249.

This outline of our loowledPe oI the oodule bacteria and their a_asociatioB

*tri ff. i-#-rii-. i. i"tuoa-ed.i."-pt*"i"" how Sreat aod inl'ortant are the
saDs in this lod;ledse-saps u'hich octur at the critical Point ,.'r almost iv9ry
Errie oI investisatiou.- Th6 nodules on legumes aflord Problems, wiros€.soluDon
would illumi.iate Euch wider lields in biologl': such as tiose ot -oactenar
oenetics. slowth-DromotiEq substaoces, atrd tbe Iormation ot Paurologrcal
i-"".tts. "fne great mystery o, biological nitrogen'fixation rtsell remaros

unsolved.
(b) PRorozoA

xLrv. A. l)IxoN. " Soit Plolozoa ; th'ir Gro rth on unol-s M'dia '-'-' 
r"o.f" "i eppted BtoloSy, 193?, vol' xxlv, pP' {42-456'

The iDvestisatioo was started to tast the pres€ot methods of c-utturiDS.s''tl
...+nzm on oe"otone asar. as two earLer workers bad obtaiD€d trrgher ulrmDels

i" tle use df iolt-exdact agar. Some 65 soils \r'ere used, -ryP the toDacco
#owins reoioas oI tbe U.S.S.R., setrt by the State IEstitute oI r oDacco L utrure_x..r""lar] 

Protozoa of tbese soils, when groYru on soil_extlact agar ano

nFnt ne asar cave. witb tiree exceptions, coasiderably higher trumDers wrlD
irl r".-.i midium. The hisher trumbers o{ RhizoPoda and lruata were

narticulartv noticeable. A complete list of protozoa from thes€ sot!!-ol tue tw9
;.ai" is eire". Ttre same media were also used Ior sanPles o-f woDurn ano

Rothamstied soils, aDd lor the latter soil extract aad ha-y rtrtus'oD as weu'

soil ertra.t aear aod tiquid soil extract as media Save tho lull€st recoro,or

Drotozoa. particularly {oi Rhizopoda ald Cilieta Hay iflIusiotr \ras uselul tot

[1. ae"ei.{rme"t of Ciliata andln imProvement on pePtone agar'

(r) BIoLocIcaL -\crrvtrrEs
I \iEII(LB|oEN. Thc Rzd cttott oJ Nilrale by lndioidval Strai't''- i,t pn -t;iao Ba.kri,' Tr $a.ctiotrs ol the Third IntemahoDal
donere* ol Soit S.i.o." 1036, vol l pp' 180-183'

Eishtv flee-livinq strains oI bactena were tested for their abihty to reduce

-.'ii3i"i'"ai. "iB.-il-npositioo. Five types of reactioo r -ith regard to

ritrate *.ere observed, and an ittempt was made to relate tie kDowD pny$o_

iiiili "t tou* "r 
.ich straia to tl'e type of reaction it geve i 't was 

'oundtfiit tni stiains contorming to each tvp€ had other Propertres ln common'

xl-vt. L METXLEJoH\. Th? Ox*?,t L ilahc ol \laspen'io'ts and Ctdtur'"
'"" ;i;'-;;;;i;';ii uialn;iii Jo'urnat 6r Eiprimentar Biorogv'

ica7, \ol. xlv, pp. 158-170.

The oxvee! uDtake of pure cultures and susPen"ions of a b-acterial specres

iorated du'ri;e tht efruent hvestiqatrons was measurcd at 26'L Lultures 1Il a

itff"-iJiffi ;;";-G;e'";ttJ';"ve.o uptake Per cell at 48 trours after
Gkulation, aadthe grea6st total oxJrsen uptake 79 hours alter rnoculaDotr'

il:;-,,;;"-'"1"ti'"i;;h; ;I #;th Jas reached about s6 hours, arter
rnoculation, after $'hich th; oxyFn uPtake of suc'essive samPles raProry reu

to a verv low value.'" -ri'.,i#*i.""ii.mved 
o{ Eitrogeo, atrd sho\r'iog Do gro*'th' aod} tgIT:

in the sB-;tioDarv pbise, oxygen uptake Droceeds at a coDstant late r'ur rn

il.;;r";;;#i "'"d-.'ilt 
.'.3 *1"i" ..tii'" srowth is takins Place' the rate or
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