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ABSTRACTS OF PAPERS
Physics Department

1.1. CuRRrE, J. -A,. (1960). Gaseous difiusion in porous media. l.
-\ uon-stea.dy state method. Br,tish J. apil Physics,ll.

Ilboratory equipment, capable oI modification lor use olr soils it the 6eld,
was built lor studyint difiusion itr porous systems. A simple katiarometer
employs the exposed element of ; therma'l milliammetei to measurc the
iDstantatreous composition oI hydrogen/air mixtures, the most convenient
woiking condition being when 15 mW are dissipated itr the hot srire, at $hich
the thermocouple output changes from 0.5 mV in pule hydrogen to 2.S mV iaair. The geometry of the experimental system is dimple enougtr to permit the
ap,plication o, a standard solution oI t he'non-stead1. itare eq;atio; for inter-
difiusion o{ two gases; as a check on performance; straight iubes of slightly
varying geometry were used to measuie the difiusion co6fficient ol hvdr"oeei
into air, and its dependence oD teroperature. Reproducibitiw was ven, qo;d
and vitbin lhe liriits of experimeitat o.or tt 

"'c"im.i"oi 
.it;J;;-til

same for l00oo Ht into l00oo air, and 60% air - 40oi, H, into lmo/^ air.
]Ieasurements ar f3', 20', 28" and 36. C., fitted D : Do (T IZTS\., witn -

Do : 0'651cm.'sec.-r at N.T.P.
n : t.7t5-

Standard values in the literature are Do : O.6tl (I.C.T., t929), 0.634 and
0661 

-(Smithsonian Physical Tables t954). The latter refere;ce gives I
- 1.75.

1.2. CuRRrE, J. A. (1960). caseous difiusion in porous media. IL
Dry grarular materials. Bitish J. appl. phy;ics,ll-

Th-e digusioD of h)drogeo through cytindrical samples of porous granular
materials. 3 iDches long and 2 inches diameter, l*as -measuri:d bv Ge non-
steady state technique of Pa-rt I, and reduced coe6cients of diEusioo, D,
referred to the value Do in free air were calculated for over twentv materialseitb porosily ( between 0.18 and 0.98. Results are comparable'with those
obtained by olher methods, and wit h those for aEalosous ilectrical DroDerries
oI Jbrous media. Replicate determinations on a give-u sample agree to^within
l%,_but larger differ€nces, caused by variationiia packiig, oicur baween
dupUcate samples of the same porositv. It is shawn t;eoreticallv thatnlDo: Qll.f.l.., where / and 1./i are factors for non-unilormitv oI'cross-
section and the increased leugth of the tortuous Dath followed'bv the sas
respectively. The influeDce on DlDn ol Dot only 

_porositv 
but alsir oarticle

sbape was clearly shown, and so there can be n5 dnique ielatiooshid lor all
materials, as often supposed, between diflusion ratds atrd Dorosiri,. The
equations of Burger aDd Bruggeman, both of which include a ,ali.i, shaD€
Iactor, were tested on the experimeotal data, aDd Dehher is intirelv satl_factory. An empirical equation ot the form DlD" -y.r 6ts aU materials
where z(/<-l) aDd p(>l) are constants for a specidc t-}?e o, granuta.r material,
and probably repreaent measures oI Uoru siape. tri,o oa-nicte-straoe oaraj
m-eters, relative surlace alea and equiv;lent setiling radiui, were meajrr,il for
a limited number oI materials, butat best. only a g-eneral trend betyreen these
atrd the experimental values for the Bruggerian ihape factor was observeal.

1.3. EMERSoN, w'. W. & DETTTTANN, MARGARET G. (1959). The efiect
of organic matter on crumb stmcture. J. Soil Sci,iO, ZZZ-ZSI.

- Tes,ts on soil crumbs Irom Deatby loDg-term a6ble and grassland 6elds
showed that: (a) the rate oI water uptake bv drv crumbs ai g8o/^ relative
humidity was the same for arable and grassla'nd irumbs and also irassland
crumbs pretreated with HrOr: (D) dry arable and ErasslaDd crumb; sweu io
water to tbe same amount. The cry.stall iae swellini of the clav in soil crumbs
s€ems unaffected try the soil beinS uEder grass. Tie general arratrgeEetrt ol
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the quartz ard odentated cla)' in thin sections oI arable and the coreq)onding
8rassland crumbs was similar.

Slaking and dispersion tests on the ratural crumbs, and otr re-moulded
crumbs formed by drying from a paste o, the natural crumbs, suggested that
remoulding does not disperse the clay in either the grassland orarable crumbs,
but does break up many oI the agSregates between 50 and 2 F diameter in the
grassland crumbs. The natural arable crumbs were so \ieak that immersioo
wettitrg oI the dry crumbs alone broke up the aggregates.

1.4. IIorirErrH, J. L. (1959). Solarimeter lor field use. Jf. sri.
Instrum.36, 341-t48.

A thermopile solarimeter $as made from simple materials, with output
5.5 mV cal._tm.-hiD.-r; resistance l3 ohms; respoDse time 20 s; weight
35 g.; dimeNions 4 x ,l x 4 cm. It calr be used with a portable millivolt-
meter to measure reffexion coemcients, radiation within crops, etc. Cterreral
equations for soladmeter performance and a simplifed theory lor the presetrt
design give a nonlineality of. -0.Ao/o cal. rcm.hin. and a temperature
coemcient of -0.129/o per de$ee C. Outdoor comparison with a Kipp solari-
meter gawe +0.03 cal.cm.-hin.-1 as the maximum deviation from the mean
resDons€ with radiation uo to l.l cal.cm. 'rnin.-r. The standard deviatioD
Ior'thirty obGervations in dright sunshine aDd with overcast skies was I 0 002
cal.cm._tmiD._r. CosEe and azimuth response were improved using a larger
instrument oI the same desiSn. and comparisons oI this with a Kipp solari-
meter gawe maximum deviation of +O.02 cal.cm--tmin.-r.

1.5. MoNTErrH, J. L. (1959). The reflectiolr ot short-wave radiation
by vegetation. Qua . J. R. ,r1zl. Soc.85,3A6-992.

The fractioD of short-x aYe radiation rcflected {rom agricultural doPs was
measurcd from Ma)' till September lg58 using two portable solarimetric
thermopiles. Maximum reflexion coeficients lor 8rass. luceme, potatoes,
sugar baet aDd spring wheat were betweetr 0 24 and 0 27. Irwer values in tbe
eaily stages 01 ciop developmetrt, afld for spdng wheat even at maturity, can
be correlated with low leaf arcas; and mutual shading of the leaves also de-
creased refleiotr. Data by BilliEgs & uorris (1951) werc used to compute
total reflexioo coemcients for difierent t]'pes of vegetation, including t\^o desert
species, and to explain whv these do Dot Dormally differ as much as the
coefficients Ior the wisible component.

1.6. MoNrErrH, J. L. & Szercz, G. (1960). The perlormance oI a
Gutrn-Bellani radiation integrator. Qtarl. J. R. itel- Soc. 86,
9t-94.

An alcohol-filled Gunn-Elellani radiation integrator, expos€d at Rotham-
sted lrom I uDe rill December. 19.58, gave weekly distillarion totals that wete a
linear function of short-wave radiatron oD a horizontal surrace abo\ e a limit
oI 500 cal,/cm.'/week. taborato$' experiments \r'ith both alcohol- and *'ater-
6lled models reveal a threshold radiation inteosity which can be estimated
froor the properties o{ the distiUing fluid and the p;rtial pressure o{ air witiin
the instru;etrts. DGtillation is negligible below the threshold, but above it is
DroDortional to the excess radiatioD. Because the relation betqeen absorH
ireai and radiation incident on a horizoDtal surface depends oD solar altitude
and on the proportions of direct alrd diffuse radiation, it is dimcult to predict
field req)onse ftom laboratory data.

1.7. MoNrErrH, l. L. & SzEtcz, G. (1960). The carbon dioxide flux
over a field of sugar beet. quafl. J. R. ,net, Soc.86,205-214.

The difierence iD CO! concentratior at tso heights above a sugar-beet croP
was measured with a sensitive infra-red gas analyser. The ratio oI ewaPora_
tion to humidity aradient and of total beat Rux to wet-bulb temperature
$adient aave a transport number for calculatinS CO' flux, assumed pro-
portional io CO' gradiant and wiod speed. ln August and September 1958
ihere was often a coDstant upward flux at tri8ht lmean 005 m8.cm. thr.-t)
attdbuted to respiratioo b-r.. plants alrd soil micro_organisms; but durirg day_
light, photosyDt[esis gave a do\r'nward flux varying with solar Gdiation and
reaching a maximum oI 0.{ mg.cm.-'hi.-r. From 3l July to ll SePtember

a
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the net do$award 6ux of atnospheric COr was ld8 + 29 ms./cm.r coEDared
with an- uptake of 217 - 38 m8]cm.' esti;ated fro; dry riatter ;ncreise oI
sampled plants. During Octob€r there was a net upwird dux oI {.9 mc.
cm.'day-r attributed to a striking increase iD amount'oI CO" produced in th"e
soil-

1,8. PENIiAN, H. L. & I-oro, I. F. (t960). \\:eathe! in wheat_an
essay in micrometeorology. eaarL J. R. rier. Soc- 96, l6_b}-

Data for three summers ( l95t j7) are presented, obtained from contiDuous
recorders respoBdrng to temperarure, humidity and witrd in aDd above the
wheat crop at lerels up to tboui 2 rn. SectiA, describes tle irstruoetrtsIw r,ng, Quarl. J. R. m2t. Soc.83, 202, for details) end Section 2 the si..e,
70 y 70 m., which may have beeD too small for full develooment of oro6les.
S?.rio, 3 (trom 1955) shoNs that ptantinS density atrects tie daily cicles of
temperature and humiditl. iD the crop, a thin c;op having a lowir iverago
relarrve humrdrty and a shorter period oI saturation on a dew dgbt. Such-a
night_is characterised by a humiairy lapse between ground and dDop\., and a
humrdrty mve-rsion above the caDopy. On the exceitional occasion iliirstrated
both the up flux and the down flux may have reached a maximum rate oIabout 3 mg./cm.. Sround/hour. An ailventitious ai.r temoerature iiooie
during a calm night is exploited to derir.e rough estimates oi tiansDort e;n-
sta-Et in a d-ense crop: near the ground it appr;ached the molecula; thermal
diffusivity fo! air. Scction, (from 1956) di+,lats anomalies in temDerature
and humidity pro6les that c.D arise from inieriolatine readirps sriihin the
4Ocs€cond cycle of the recorders. It also gives sbil teo;.at ri. f."- wnicl,
soil thermal difusivity and soit heat flux aie estimated. indicatins that oD tbelirst sunDy-June day arter rai! net heat Rux into the grouEd m_"ay be about
30 cal./cm.r the equivaleDt of I mm. of elaDoratioD.- Further ioush esti-
mates of heat transport constaDawjtbin the c;oD are of order 2 20 c;.r/sec.
depetrding on heiShi and external wbd rpu.a. 'fr," 

"nl.ii;ilil;i*;;;attribu-ted partly-to periodicities iD the dir parameters almost ideitical with
that.of the recording instrumeDts, and partiy ls.ction 5, fuo6l95Z) to lonq_
persisting differeDces in temFrrarurc and huniidity at constant levet icross th:esite- \\-ithin the crop an av;ra8e iemperature diference of 0.8. C. mav Dersistior lour hours at positions 8 m. apart (aDd a \.aDour diflerence ol t.0 nit:) and
these " bot " and " damp spots-oot always cbincideot-move stowtv a'u;ns
the day. The difierences aie smaller aborle the crop *.trere mixing'is moiS
thorough.

S..rio, 6, introducint an aDalFicat part II which us€s the data froD aperiod-of 8 da]'s {l!-19 JuDe Ig5i) o{ fine $.eather after Iai!, discusses the
generalised profi Ie equation

" -Y{(" -i) '- 'lRd.t \ 2o / l
(leducing to the standard logalithmic profle *hen i! : 0): measurements oI
tem-perature atrd humidit).are Dot acclurate enough to deterDine c. for tbeir
proEIes, and the swaying of the crop Decessitates u+ of lonp-Deriod averapes oI
wind speed before a 

'can 
be determined for wind pro6les. ii..rfUs 

"" a-i.ri
periods r0H4,.04--08 -ard so oD) ts?.tior, Zt, pr?r6tes above tbe c-rot;; be
trtted either with a : 0, or a \.alue of c chosen f_rom the Deacon cure'ol I _ ,.
against Richardson number. Values for a crop height of about 60 cm., witb
heat tramler (9.) and evaporation (E) Iates Iro'm lat"er sections, are:

Period 0-4 4-8 8-12 12_16 rc_20 ZO_24Ri 0.080 -o.oo7 -0.01? -o.bio b.oii o.olo
Jchosetr.. 0.90 -0.0J -O.Ob _0.04 0.0t O:lO1u.11 cm./sec. l7 7a 158 I8r tZ7 BBt.lk rot d. - 0 cm./sec. 59 67 lg? lE8 l3o 99zo tora- U cm. 5 E t4 tZ t2il lot a :0 cm. 38 3i 22 t4 t8 25
9, (calc.) cal./cm.t/4 hr. -15 +4 +8, +14 -26 _Bg
Er (calc.) cal./cm.'/4hr. -0.2 lO 82 tO6 ,19 t4E, (measured)cal./cm.t/4 hr. -0.2 21 96 lO? E7 5

The discrepancy in r..ft during tbe frrst period corresponds to a l2-Iold
difierence in estimated shearirg atress.
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Wind profles ia the crop difier coDpletely in shape duriog calm and windy
weather, in the sense that flear the ground the absolute wind speed tends to be
coDstant: the crop behaves as though sell-sealing.

Temperature and humidity protrles (Srcrio, 8) plotted in the torm of l'ind
qreed against 7 oru at the same height are, statistically, straight litres above
crop level, and in Srcrio, I these straight lines are used to determiae semible
heat and latent heat translers (usint c : 0) for the 48 +hour p€riods in the
8 days. The daily totals, and the mean diumal cycle of evaporation, agree
*ell *ith direct measures taketr simultaneously. Evaporation at night is
flegligible (see table above). The daily cycle of temperature and humidity
(Srrrioz 7r), considered in a little more detail durhg transitions to invecion
orlapse, on a " normal " day and otr a day o, anticyclonic subsidence, indicates
that very dry air does not inciease evaporation rates-the local energy balance
stitl dominates. The crop seems to meet the threat of severe desiccation by
closing its stomata, and a speculative Srrrio, ll attempts to calculate rates oI
transler lrom the leaves itrto the ambient air, at various levels in the crop, in
terms of leaf morphology, leal temperature and a ventilatior factor. Applied
to two periods, one calm lnith reet surface soil, the other vindy with dry surface
soil, about hall of the water evaporated on the first occasion apparently came
ftom the soil, and none on the s€cond. The total fluxes so estimated agree
sell vith a.erod],namic estimates based on wind and humidity profrles over the
crop. Derived estimatB of trarcport constant vrell do1l.a iD the crop show
near idetrtity in calm and in whdy pedods (cf. wind-velocity measurements,
Secti,on 7) , a,r.d at lhe crop surlace they agree well witi aerodynamic estimates.
.Srarioz 72 discusses some biological and physical implications oI the results.

Chemistry Departmetrt

BooKs

2.1. Coorc, G. W. (1960). Ferliliz.rs atd Proft4ble /dlnting. Lnn-
don: Crosby Lockwood.

2.2. CooKE, G. W. (1958). Cootributor to: Eft+ient ue of ferr,lizels.
Ed. by V. Ignatieff and H. J. Page. Rome: Food and Agri-
culture Organisation of the United Nations.

REvrElvs .{\D GENERAL P-{PERS

2.3. CooKE, G. W. (1959). Fertilizers, crop production and soil
Iertility. ,J. Frn/s'. Cl., Lond. l95S (5\.

2.4. CoorE, G, W. (f959). Soils and fertitizers. J. R. dgric. Soc.
tm, 126-144.

2.5. CooxE, G. W. (f959). Research on use of fertilizers: Britain's
experimelts. Good laming quarlerly, lO (3\, 3443.

2.6. \IATarNGLr,, G. E. G. (1958). Crops. ReP. Progr. a?pl. Cktt-
43,578-585.

RESEARCH PAPERS

2.7. ARAMBARRI, P. & TALTBUDEEN, O. (f059). Factols iofluencing
the isotopically exchangeable phosphate in soils. Part I. The
efiect of low coDcentrations of organic anions- Plant & Soil,ll,
343-354.

The labile phoqrhate in a ror-calcareous atrd a slightly calcar€ous soil \[.a-s
determircd by isotopic erchange itr the presence alld abs€trco of 0.001M
solutions of a chelatiot atrd a non-chelating organic anion. Tho rate o{ iso-
topic exchaDge curves were analys€d graphically to subdivide the labile
phoq)hate ioto 3 or 4 fractions- The hau-lives of exchaoge for the " rapid ",
" medium " and " slow " fractions 1^re!e between 0.3 to 1.6 hoDrs, l.E to 8.0
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hours and 25.8to 46 1hou$, respectively. An " instantaneously-exchangitrg "
component was also sometimes observd.

In the presence oI the citrate ion, the total labile phosphate was ircreased
ilr the nonralcarcous soil and decreased in the calcareous soil, whereas the
dietbyl barbiturate ion (DEB) anions detrea-sed the total labile phospbate tr
botl soils- In general, tbe citrate ioD increased the " rapid " and the
" medium " fractions, where3s the DEB aniofl either did not afect them or
decreas€d them. Again, $hereas citrate al*'ays iacr€ased the phosphate in
solution, the efect of DEB anions dep€nded on the soil. The maior efiect o,
the organic anions was to decrqrse tbe " slowly-exchanging " flaction in both
soils.

The half-lives ot exchange Ior the " rapid ", " medium ' and " slo'w "
ftactions were in the order

No organic anion > Citrate > Barbiturate
and the aate constants Ior a fust-order mechanism {.ere itr the order

No orgadc anio[ < Barbiturate < Citlate
Small but sisnificant difierences were obserled between the two soils.

2.8. .{R-{:!(8.{RRr, P. & TAuBUDEEN, O. (1959). Factors iDfluencing
the isotopically exchangeable phosphate in soils. Part II. The
effect of base saturation rllith sodium and calcium in [on-cal-
careous soils. Pl@rrt & Soil,ll, 355-363.

The efiect of bas€ saturation oI nonralcareous soils with sodium and
calcium on their total labile phosphate was studied ir solutions oI sodium atrd
calcium chlorides of the same ionic strength (a:0.02). The total labile
phosphate in 6 out of 7 soils was betweeo 8 to 40% higher in sodium-s,aturated
soils than in calcium-saturated soils. iluch more of tie total labile phosphate
vas in solution iE the sodium-saturated soils. The ratio oI phosphate iu
solutiotr in these soils to that itr calcium-saturated soils varied from 3.4 to 8.1,
with a mean value of about 5.5, as compared sith a theo.etical value oI4.l.
A Dethod is sutgested {or obtainint " corrected " ralues for the ebDormally
high phosphate concentratioDs in solution from sodium-saturated soils.
" Corrected " valuesgive smaller difierences between the totallabile phosphate
itr sodiund and calcium lorms of these soils.

Rates of isotopic exchange of the more slo*ly exchanging Iorms o{ soil
phosphate *ere measured at 25' and 35'C for the sodium- and calciuo-
saturated forms of one Rothamsted soil. .{t 25'C rates *ere {our times
higher in the sodium-saturated soil than in the calcium-saturated soil, al-
tbou8h the total labile phosphate in the t\Io forms was the same. IDcreasing
the temperature to 35' C doubled the rale o, exchange iD the sod iu m-satu rated
soil but had no eflect on the calcium-saturated soil. This suggests that the
catiotr-€xchangeable ca.lcium is strongly linked to the slowly-exchangiDg
forms of phosphate in the soil.

The rates of isotopic exchange of phosphate inthis soil did not change after
calcium saturation with either 0.01M or l.oM calcium chloride, so precipita-
tioD of calcium phosphates duri[g the calcium-saturation procedure is not
responsible for the difierences tetl*een sodium- atrd calcium-saturated samples.

2.9. -A.RA!'B.{RR[, P. & T-{LTBUDEEN, O. (f959). Factors iDfluencing
the isotopically exchangeable phosphate in soils. Part III. The
efiect oI temperature in some calcareous s<tils- Plant €> Soil, ll,
364-376.

The influence oI temperature in the range 25'-45'C. on the rate oI dissolu-
tioD and the equilibrium concentration oI phosphate, on the labile phosphate
and its components, and on the ra.tes of isotopic exchange in fo'rr soilawith
varying CaCO, contents and phosphate status, vras investigated. The
equilibrium phosphate concentration and the rate oI exchange of tbe slowly
labile phosphate of soils of low P status incrased abnormally between 35' and
45'- The slowly exchangirg component normally cotrstitutes the B!:eater part
oI the labile phosphate of lhe soil. Soils of h ig ber pbosphate st at u s, irresbec-
tive of tbeir C2CO. coDlent, did not show this abnormal beha\iour. The
observed diference is connected u,ith the nature and the composition oI the
basic calcium phosphates associated with the soil calcium carbo[ate.
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2.10. BENZTAN, B. (f959). Nutrition probtems irl forest nuEeries.
J. S.i. Fd Aglic. lO, 637-644.

Results from many experiments with Sitka spruce to analyse problems oI
soil fertility and plant trutrition in {orest trurseries sho1, that commercial
lertilisers (auch as " Nitro-Chalk ", ammonium sulphate, superphosphate and
potassium chlo de) can sa{ely be used in seedbeds atrd tratrsplaflt beds-_ 

Efiects in short-term expeiments with composts and uncomPosted orgaDrc
manures, with and $i,ithout additional fertiliser, were rclated to the major
platrt nutnents present. Interim results lor two loDg_term rotatjon experF
meDts, which compare coDtiDuous cotr er croPplng wrth coD er cropprng
interrupted by fullovr or Ereen crops, showed no beneflt Irom the green crops.
Seedlings grown wftn lertiliser werc slighfly taller than those grown with
corEpost otr average o{ 8 seasons.

Needle tip-burtr in a heathland nurser) otr a hiShly leached acid satrdy
soil was recoi'nised to be caused by copper deociency and was cured wil.]t a
foliar application of Bordeaux mixturc.

In s-oine older nurseries, often vrith soil of neutral or near neutral reaction,
Sitka spruce and some other conifeB remarn stunted even with amPle manxr-
ing. AlthouBh the cause is not understood. good growth was oblained afler
soi-l acidifcatlon, after steamitrg aDd after applyirg lormalin or cNoropicrin.

This work, which was started in 1945, wa-s done in co-operation with mem-
bers of the Research BBnch oI the Forcstry Commission

2.1I. BRETTNER, J. M. (1959). Determination of lixed ammo[ium iq
sorl. J- agric- Sci.52, 147-160.

A method of determining fxed ammonium in soil based on estimatiotr oI
the difference in the amoutrts oI ammonium released otr treatment with

-HF : N-HCI and with N-KCI was iovestigated and comParcd with the
hydrofluoric acid method of Rodrisue's and the alkalire distillation oethod oI
Barchad.

Results obtaircd by the N-HF : N-HCI Procedure with profiIe samPles oI
various soils ;ndicated ibat 3 8% (average 5G%)of the nitrogen in I'he surface
soils aDd 9--{4o" (average 21 5%) of the nitrogen in the subsoils examined was
itr the form ot 6xed ammoLium. Rodrigues's method gave much higher
values, and Barchad's Eethod gave much lower values.

Tbe proportiotr of soil nitrogen released by acid hydrolysis as total-N and
a-amiDolN decreased wit} deptb in lhe soil proiles, whereas the proPortion
liberated as ammonium by acid hydrolysis increas€d with depth. Nluch of the
ammodum rele3sed by acid hydrolysis was deri\ ed trom fixed ammonium in
clav minerals.

'The proporion of soit Litro8en dissolved by -V'HF : N-HCl increas€d with
depth in ttr6 profile, whereas t})e proportion diisolved bv Deutral and alkaline
,"je.ot" "set to ixtract soil oigaiic maner decrea;ed with dePth Oo
ave;aae, 23.29" of the nilroqeD in the surface soils and 47 4oo oI the nitrogen
in thd subsoilj was dissolved by a single treatment with N-HF:N-HCI at
room temperature for 24 hours.

2.12. BREMNER, J. M. & HARAD\, T. (1959). Release oI ammonium
and organiC maLter {rom soil by hydrofluoric acid and effect of
hydrofluoric acid treatme[t on extraction of soil organic matter
by neutral and alkaline reagents. J. agric. Sci.52, 131-146.

Treating soil with hydrofluoric acid had little effect on the extraction of
orga dc maiter by alkaline or neu t ral reaSerts. bu t il relers€d much ammooiu m
aoi oreanic matier. More than 9Oo; oithe nrrrogen in Rothamsted soils \4as
dissolv"ed by repeated i reatments wiih dilute solutioBs o{ hydrofuoric acid aDd
sodium hvdroxide.

Treatiig clay minerals with ]V-HF : -V-HCI solution at room temperature
Ior 24 houis qirantitatively released 6xed ammonium from clay minerals;
similar rreal meDt of soil is uDlilely to decomPose organic nitrogen compoutrds
to ammonium. Tbis treatment riay proride a metlod for determining 6xed
ammonium ilr soil. Results obtainea 6v it indicated that 4 8% oI the flitrogetr
in surlace soils aDd lH5% of the dtiogen in subsoils examined u'as in the
Iorm oJ 6xed ammonium.

Some mineral soils cortain a siSnificant quantity oI ammonium and organic

215
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matter inlimately associated witb clay minerals; tbis is nol dissolved bv
neutral and alkaline reageoLs used to exaract soil orgadc matrer but is reteasef
by hy&ofluo c acid.

2.13. CHAkRAv.{Rar, S. (f959). phosphate equilibria in acid soils and
phosphated clays with special reference to the role oI iron aod
aluminium. Thesis accepted Ior ph.D. Degree oI I_ondoo
University.

2.14. Cooxs, c. \V. & \\:rDDowso\, F. V. (f959). Field experiments
on phosphate fertilisers, a joint investigation . J. agriz- Sci. S3.,
46-63.

,About 90 feld experiments were done over 3 vears to resr dicalcium ohos_
phate, dtrophosphate, amDoniated fe.riliser and GaIsa r^ck phosphate. All
compadsons were made in terms of fertitisers supplying the sade toial amounts
oJ phosphorus.

Dicalcium phosphate dihydrate was aDDroximatelv eoual to suDerDhos-
phate lor poutoes, grass, kate and bartev.' tn one eiouri of s*ea,i e,i...;
ments. moslly.in tle Nonh-East of EDgland. dicalciuniphosphate was inflrior
to superphospbate, but it was equal rd sDperphosphate in sitede experiments
oD acid soils in wetter areas.

A n;trophosphate rnade in Eneland on pilot-Dlant scale was consistemlv
rnlerior to superphosphate for barley, potar6es add swedes.

A lighrly-ammoniated powdered superphosphate was tested in I year, aDd
a more hea!.ily ammoLiated granulated NpK mixture based on tri;le suoer-
phosphate- was lested in 2 years. The phosphorus in tott ammonijtea
fenilisers beha-ved similarl]. and was equal to p'trosptrorus iD superphosphate
Ior barley and poratoes; for swedes grown <in aiid solts the'animoiiated
prod-ucts were only rwo-thirds as emcie-nt as super?hosphare.
. Gafsa rork phospbare used on acid soils give yietis oI ss,,edes aod kate

similar to those giteo by hvo-thirds as muci oholohorus aDDlie.l as snDer-
phosphate. Rock phospbate had liflte eflect on ihe v'ietd of eriis cut 3 mo,irhs
after th. feniliser was apptied eveD on arid soils; ;uperph;phare applied at
the same time increased vields. A few grass experii.renis oi acid s'oits were
coDtinued to measure res;aual eflects, and Gafsa D'bosDhale became as efie.Live
as superphosphate. Gafsa had little immediale or'residual efiert on orass
grown.on neutral soils. Gafsa phosphate grouDd to pass a J0o-mesh ;ieve
Save-the same_yields o{ swedes, kale and grass as coarler materials of which
50-80oo passed the t00.mesh sieve. C,endrallv tbere was no iustification lor
grinding rock pbosphate Eore finetv tbatr is cujtomarv. but a Ii* "*"";-""1,.showed siSni6cant gains kom 6ne SriDdine.

2.15. Coor<E, G. 1l'. & W-qrnrr.r, R. G. (1959). Manuring experimentsot flax. Emp- J-exp. Agric. yt, t7t_1a6.
ID i0 experiments on flax done in l94G-45 to test the efiects of manurins

oD yield and quality oJ the crop, yrelds of rotal produce and aeseeaea strari
were measu-reil precrset]., but processing introduced irreguldrities. aDd leldsfor scutched flax were less accirate.

Nitrogen increased average yield of total croD bv about 59- and vield o{
green-scutched fa( by about 2o;. phospbate inirreased both t;tal vi;td and
y'reld of processed 6ax by less rhan 2o". potash increased averase-vields of
total.crop by on_l). l-5oo and of green-scutched 6ax by 4o;. Ttr? dflects of
fertilisers on lield of processed flix depended on tte fuatr"oa of Drocessins:
nitrogen increased rhe yield of rerted-sc'irtched flax bv about Z9^.;n.t Dota;h
by about 2oo: phosphate had only a smallefled.
., Agricultural salt lowe-red yielas of total crop, of green-scutcbed flax and
i he_average perceDrage of scut.hed flax recoverid ho"m t])e straw.

l he-average rncrease in yield from ammonium sulpha.te was about half as
much after grass as a fter 3 or more years' arable cropsi Soils with more than
0'3oo total N gave one-third the r;sDoDse to feniliser dlrosen of eits..n-
taining less nirrogen. Ileasurement; oI citric-acid-soluble "ohosohorus anrl
acetic-acid-soluble potassium ideoti-Eed soijs where phospblte ;nd potash
fertil isers gave pro6table responses.

. MaDxring of 8ax is j'rstihed only when chemicat aoalysis or experience
shows that the soil is defcient iD one;r more of l.he maior plaot nutrilnts.
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2.16. GAssER, J. K. R. (1959). Soil Ditrogetr. IV. TraDsformatioDs
aDd movemeot of fertiliser oitrogen in a li8ht soil' J, Sci. Fd
Agric- lO, lg2-lg7 .

Concentrations of NHr+-N and tiO.--N in the surlace (0 6 hches) layer oI
a light soil, with alld wit]out added nitrogen Iertiliser, were measured from
Mat to October 1057 on plots lree from vegetatiotr atrd croPPed with rye$as.s.

NitrogeD lertilisers appl ied to tbe soil increas€d tbe concentratioD o{ mineral
nitroRen -in the surlace layer. On bare land t}le level of mineral nitrogen in
the sirface soil remained hiSh until July, when it was decreased by heavy aDd
proloEged raitr. NH.+-N Irod ammonium sulphete or urea was convertd to
itO.--N slowly; 20 teeks were required to nitr-iJy all tbe added nitroge!.

i\'ben esta'blished, ryegrass remo!'ed nitrate very raPidly from the soil and
brousht the level of NO'-'N to <l p.p.m. both otr plots with and $ithout
Iertil-iser-N. On plots dress€d with ammooium sulPhate NH.'N was lost
uDder rvegrass, wlth Do corresponding increase in -\O!--N. Tbe frrst cut of
grass ia J-uly contained three-quartera and the secoDd only one_tenth of the
DitrogeE applied as lertiliser.

S;il sarililes taken in October from depths up to 3 Ieet showed that mineral
trrtrogen did not accumulate under ryegtass and that nitrate moved downward
itr uDcropp€d soil.

2.17. (MCDoNNELL, P. M., SrEvENsoN, F. J.) & BREITNER, J.M. (1950).
Release of fixed ammonium from soil by ball milling. Nar&/r,
Lonn.183, l4l+1415.

2.18. PLEsHKov, B. P. (& FowDEN, L.) (1959)- AEiro-acid com-
position oI the proteins oI barley leaves in relation to the mineral
Dutrition and age ol plants. Ndture, Lond. 183, 1445-1448.

2.19. SHAW, K. (f959). Determination of organic carbo! in soil and
plart rdaterial. J. Soil Sci.lO, 316-326.

A wet-oxidation technique Ior determiDing orSa$c carbon in soil, PlaDt
malerial and aqueous planfextracts is described. The oxidatioD is done by
heatils tbe soil or plaot sample with a mixture o, potassium dichromate,
sulphuiic and phosphoric acids for 10-15 mi.nutes, aod tbe carbon dioxide
liberated is detarmiiled Sravimetrically after ab6orPtior in soda-lime. $ritfi
slight modifcations, tbe method was used for determining carboD in plant
oxiracts. aDd it seems suitable lor soil extiacls. A metlod is descriM for
remoying carbonates without loss of orsaDic carbon. Healin8 a set soil at
I05"C. causes considerable loss of orgadc carbon lnert carbonaceous
material, such as coal or charcoal, is oxidised by tiis Eetdigestion method,
which gives erron@usly hiSh results {or the carboa content o, soil organic
matter.

The method is at least as accurate as the cotrventional dry_combustion
techniqre and quicker, requiring otrIy I hour. The aPparatus is simPlc, and
except lor the n;edle valve can be readily constructed ftom normal laboratory
glassware.

2.20. TAyLoR, A. W. (f958). Some equitibrium solution studies on
Rothamsted soils. Pzoc. Soil Sci. Soc. Amer,22, 5ll-513.

Experiments to find the variation in coffpositioD of solutions brought into
eouilibiium with samDles of {our diflerent soils at widelv difierent electrol}"te
c<incentations are described. The ratio law relati,cnship between the
potassium- and calcium-ion conceDtratioD laTllal - constant) is strictly
6beyea only in soils of low potassium status. Variations in soils which
recdived lar'ge dressings of potassium are attributed to an exchange ieaction
by which tie amouni of;eadily eichaDgeable potassiuE increases as the
eloctrollrte concentration is raised.

2.2I. WARREN, R. G. & Brr,rzr,A.N, B. (f959). High levels of Phos-
phorus and die-back i]c yellow lupis. Nalure, Lorld.l84, 15a8,

ID a Forestry Commission Research Nursery oD \'ery acid heathlaDd soil
aear Wareham, 'Dorset, !'ellow lupiDs lLuqini k tcus)'gtown with fertilis€r
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ofteE show disease sigtrs, the older leeves shrivelling and occasionally the
u,hole plants dying. Pbosphorus values iD severely afiected plaots reached
2'296 of the dry matter, and pot experiments with the soil coDfrmed that the
trouble was caused by excess oI phosphorus.

2.22. \\'EBsrER, R. & c-{ssER, J. K. R. (fgsg). Soil nitrogen. V.
kac\Eg of Ditrate lrom soils in laboratory experiments. ,[.
Sci. Fd Aglic. 10, 584-588.

_ The-leaching oI nitrate was studied by percolatiog water through columns
of clay loam and saDdy loam soils.

The li8ht so'l lost nitrate more quickly than the heavy soil. Both heavy
and light soils lost oitrate faster initially ftom a coarse fraction (Z .I0 mml
than {!om the uns€parated soil A 6ne {raction (<:: mm.) oI tbe heavy soii
initially losr nitrate most quickly, but ultimately most nitraie was leached'flom
the unseparated soil. Whea vater was added slowly at the top oI columtrs oI
unseparated soils until the bottom became wet, nitrate moved dowtrwards, but
not uniformly; both soils had a minimum in the tritrate concetrtration [ear the
bottom of the columD. It is suggested that draioage water flows initialy over
the structural units, atrd only throuth the mass oi soil when it is comiletely
saturated, so that nitrate is fust lost from the surface of the structurai uniti
and later ftom the soil mass as a whole.

2.23. lvrDDowsoN, F. \r. (f959). The efiects of nitrogen upoo three
stiff-strawed s.inter wheat varieties. rf. agric. Sci.53: lI-24,

EleveD winter whe3t expe ments done ftom 1955 to lgSZ, compared the
eflects oI nitroaeD on Heine ?, Hvbrid 46 and Minister. ln t955 tde exDeri-
ments testd " NiEro-Chalk " top.dressings at 0.45, 0.90 and I.35 cwt. N/icre.
In addition. drilled dressings supplying 015 cut. N/acre were supplemioted
with either 0.30 or 0 75 cwt. .\/acre as a rop{ressin8. ID rhe I956 and lO5?
experiments " Nitro-Chalk " top-dressings were applied at 0.60 aEd 1.20 cwt.
N/acre. In addition, divided dressings were compared by supplementing
0.15 cwt. N/acre by combine-drill with 0.45 c*r. N as top{ressitri.

Yield was sigdfcantly increas€d by the first iDcreme-or of nitr6seo in 2g of
the 33 comparisons. AddilioDal gains from the s€coDd iocrementaf oitrogen
occurr€d in ooly 7 of the coIrlparisons. Responses to dtroeeo varied 6tr-
siderably betweetr seasons. brte and consistiot respoDses w;re obtaioed at
all ceDtres iE 1955, and dressiEga supplying 0.9 cfi. l,tTacre *erc Bell worth-
while. In 1956 r€spoDses werc generally smaller, atrd more than 0.0 cyt.
N/acre was justitred at onlv 2 centres. Mean respotrses in 195? were lolrer
than thos€ in 1955 and 1956, and 0.6 c$t. N/acre gave maximum yields at
3 of the 4 centres.
_ DividinS dressin8s o{ nirrogen between autumn and spring produced no

srtniticant dillereDces. On average, yields were higher when the whole oI the
nitrogen was given in spritr8 than when part was given in autumn by combine-
drill.
- 4yblid 46, the ody wariety able to taLe coffistetrt advantage of tho
heaviest rates of manuriDg, each year produced the higbast perceintage in-
creaseinyield,andMinisteithelo;est.'Hybrid46also;trtain'eattetrighest
percentage of nitrogeD in the grain at 6ach level of manurina. Hybrid 46
converted more of rhe fertiliser nitrogen into graiD or crude prot;in th;n either
of the other varieties.

2.24. WrDDowsoN, F. 1'., PE.-NY, A., WrLLrAMs, R. J. B. & CooxE,
G. W. (1959). The value of calcium oitrate for spring-sown
cereals. Jf. agtic. Sci- 52, 2U)-2O6.

Seven erperiments oD sprinS barley aDd 6ve on spring eheat itr t 955-Sz
compared ammonium sulphate and calcium Ditrate applied to tle s€edbeds at
0 3 and 0.6 cwt. \-/acre. -The fertilisers were tested 6dth when broadcast and
when &illed with the s€ed-

Consistently bigher yields of barlev were Droduced bv drillins than bv
broadcasting tmmoniutir sulphate. DrillinS'calcium nitrare at" 0.8 cwi.
N/acre was superior to broadcasting for barley, but when applied $rith the seed
at 0 6 cwt. N/acre it retarded gerriination a-nd early groiifr and yields were
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smaller than lrhen it was broadcast. Broadcast dressiogs of both {ertilisers
gave higher yields of wheat thetr combiDedrilled dressings.

Calcium nitrate and ammonium sulphate 8ave similar yields aad nitrogetr
contents oI troth croDs when the fert is€rs were broadcast oD t}le s€€dbed.
The low rate oI botti fertilis€rs did not affect the percentase oI nitro8en in
barley grol*n iD 1955 and 1956, wbereas the hiSher rate caused small incleases.
ln 1957 both ratesof dressing considerably increas€d the perceDtage of tritrogetr
in graifl.

Fo! stifi-strawed varieties of sprirB barley and sPring wheat O H) 6 cwt.
N/acre should be applied when sowing: this rate is unlikely to cause serious
lod8ing ill eastem Entland. Ammoniltm sulphate and calcium nitrate are
equaut suitable, excqlt that combine-drilling oI the nitrate may check ge!-
mination and decrease yield in dry weather.

2.25. WrDDowsoN, F. V., PENNY, A., WILLrAMS, R. J. B. & CooKE,
G. W. (1959). Comparisols between combine-drilling and broad-
casting muriate oI potash for spring barley. J- agtic. Sci.53,
l0-16.

Twelve experiments in Bedfordshire and Hertfordshire in 1955-57 com_
pared combiD;-drilli.Dg atrd broadcastitrt muriate o[ potash {or bar]ey.
Ordinary mineral soils were used, one wrth more thel 25yo o( calciuE
carbonate.

On averago oI all the experimeots iD each year, 0'25 clrt. Kto/acre drilled
with the seed gave higher yields than 0 5 cwt. K'O/acre broadcast and wgl!.ed
into the seedbed. The average extra yields oI barley trom combiaedrilliDt,
as compared with broadcastinS, were l 2 cwt./acre with 0 25 cwt. Kro/acre
and 2.0 cwt./acre of grain wilh 0 5 cwt. of KrO. In 2l o( the 24 comParisotrs
drilling gave higher tields than broadcastinS, and in 8 the eflects were sigDi_
frcartt.- -Combide-drilling gave hiSher average yields of straw thatr broad_
castiIIg.

Thi low and high rates o, combineirilled muriate of Potash hcreasod
yields on average by t3oo atrd 1610, resPectively. Onty a small ProPortiotr
of the applied potassium was taken up by the croPs; apparent recoverres by
erain plii straw averased I lo" of the tight drilled dressitrS and 8% of the
ieaw'dressing. The response was not closely related to I'alues Ior diluto
hydr;chloric-aiid-soluble potassium or exchanteable potassium ln tbe soils.

Pedology Department

GANERAL PAPERS

3.1. STEPEEN, I. (1959). Recert advances in pedology-Pedogenic
weathering. Sci- Progr. 47, 306-113,

3,2. STEPHEN, I. (1959). Some asPects oI soil mineralogy. R r.
Roth@tnst- erp. Sra. for 1958, 205-213.

REsEARcs PAPERS

3.3. AvERy, B. W., STEPHEN, I., BRowN, G. & YAALoN, D. H. (f950).
The origin and development of brown earths otr Clay-with-fiiDts
afld Coombe deposits. ,J. Soi, Sri. 10, 177-195.

For ahract s€e l7.l b€low.

3.4. BRoII'N, G. & STEPHEN, I. (fS59). ExPanding-lattice minerals
Irom Shropshire. Miazr- Mag. 32, 251-253.

X-ray and optical data are given Ior two t,?es of expanditrg_lattice minenls
occurring in wAthercd rock and soil in ShroPshire.

3.5. GALLAVAN, R. C. (I95s). Bulb breaking corlectlon Io, heats ot
wetting determinatiorts. B/it. J. a??l- Phys, lO, 398.

Some lactols affecting the heat Senemt€d whetr an evacuated,glass bulb is

broken itr water at 25" Cl were studled using a calorimeter oI high sensitivity.
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The importance of the gas€ous cotrtent of the water in the caloriseter is
illustrated by deliberate variatio[ oI the carboo dioxide colteEt. Bv careful
control of factors discussed, heats o, heakiae were measurd thai are re-
producible to + 0.006J of the mean value.

3.6. GREENE-KELLY, R. (1959). Birefringence of Montmorillonite
Complexes. Naturc, Lond. 184, l8t-

3,7. (GRossrAN, R, B.), Srrrnrx, I., (F.EERENBACHER, J. B., BEAIrERS.
A. H. & PARKER, J. M.) (1959). Fragipan soils of Illinois: IL
Mineralogy in reference to parent material unilormity oI Hosmer
silt loam, Pror. Soil Sci. Soc. Amer.B,10-73.

The Dineralogy of Hosmer silt loam, a bis€qual soil with a {ragipa[, was
studied to determine whether there is a lithological discontinuity t€&een the
pareat matedal oI the upper aDd lower sequum. Differeflces observed be-
tween-the tso sequa itr respect to the mineralogy oI the heavy atrd light silt-
sized fractioDs may be accounted for by a progressile decrease'ifi the rieat]rer-
ing inteDsity with depth and are Dot suggestive of a lithological discoDtinuity
in parent material. The clay mineralogy for the B-horizona of the two sequ-a
was similar forrhe 2.H).2-p and t}le <0 2-p fractions taken individually. For
the total clay fraction, however, a higher perceotage of montmorilloDita Fas in
the Brr-horizon of the lower sequu m; lhis may be explained by illuviatioD.

3.8. (GRossMAN, R. B.), STEPHEN, I., (FEnRENaAcHEn, J. B. &
BEAI/ERS, A. H.) (1950). Fragipan soils of Illinois: III. Micro-
morphological studies of Hosmer silt loam. Prcc. Soil. Sci. Soc.
Ame*8,73-75.

Micromorphological studies irldicate that the Br-horizoD oI the upp€r
sequum is at present an apparently stable, notr-illuviil horizon, whereas_ the
B-horizons of the lower sequum ale illuvial in chalacter, and iD the process o,
degradation to Iorm the etrcloaching Arr-horizol. Aa attempt ii made to
relate resistance to m€chanical breaLdowfl of the major horizons to their
micromorpholo8-y.

3.9. LE RrcHE, H. H. (f059). Molybdenum in the I-orrer Lias ol
England and Wales iD relation to the incidence ol Teart. 

"/. SorI
Sr1. lO, r33 136.

ln explanatioD is ofiered Ior the {act that the toxic levels of molvbdenum
occurring iD the [,ou]er Lias soilsot Somers€t do not occur in soilsof Climorean.
apparetrtly derived fiom the same zones of the l-o*.er Lias. This is attriEut-
able to the pareDt rock being free lrom the abnormally high levels of molvb-
denum found ir Somers€t, which in turn probabty resuits fr;m the Glamorlan
Liras having_been laid down close to the contemiorary coastline.

Soils high in molybdenum are to be expect;d inihe Vale of Marshwood
(Dorset), but the topogaphy oI this districf is such that they probabty occur
in too small pockets to cause serious trouble.

3.10. LE RrcnE, H. H. (1959). The distributioD of certain trace
elements in the Irwer Lias of southero England. Geochin. et
cosmochim. Acla, 16, l0l-122-

The apparent rarity oI the coDditioDs which give rise to the teart disease of
cattle in cetrtral Somerset has led to a studv of t_be distribution ot motvMenxm
iE the lrwer Lia-s shales lrom which tbe tart soils are derived.

Analys€s of -many q)ecimens oI shale from two boleholes and from outcrops
oD the coasts of Dorset and GlamorgaD showed considerable variation over tie
IormatioD, but correlations were found berwe€[ the concentBtions o{
molyuenum, vaoadium, copper and nickel. The amounts of these elements
in the shales are relatod to the orgaDic carboD content, and these toqetber are
le-talgq tg t! percentaSe oI calcium cerboDate, reaching a maxidum with
20-50% CaCO!.
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Detailed study oI one shale specimen showed that, despite the correlation
of these elements with organic carbon, thoy are not all associated with it.
Some of the molybdenum is associated vrith the silicates and p)'rite, l heleas
nearly all the vanadium is in the silicates. Copper add nickel appear to be
rraidy orgadcally bouEd, althouSh someofthe nickel is in exchangeable {orE.

Soil Microbiology Department
BooKs

4.1. \V.{LKER, N. (1960). Soil biology. .{n English traDslation of
" Bodenbiologie, mit besonderer Beriicksichtigung der Tierwelt ",
by w. Kiihtrelt, with revisions and supplementary material by
the author. I-ondon: Faber & Faber.

GENER-{L PAPERS

4.2. CoopER, R. (1959). Bacterial fertilizers in the Soviet Ulioo.
Soils 6' Fcrt. 22, 327-333.

RESEARCH PAPERS

4.3. GrBsoN, A. H. (f959). ^4. study of the phlsiology aDd cytology
of uodule forEation ou legumes. (Docrorol Thcsis.)

Shall amouuts oI combined oitrogeE (2 p.p.m. or more of Nor-N-€quiva-
lent to 20 pg- N/platrt in the medium), delayed Dodulatiotr of clover and luceme
in daect relation to the amouut of nitrate taketr up by the plant (uP to about
160 llg. N/seedling). Similar cooceBtrations oI NOr-N $ere equally inhibitory,
whereas I{H.-N and certain organic torms of Ditrogen did not inhibit, although
they vrere assimilated at about the same rate as Nor-l'i. The iuhibitory efiect
oI low cotrcentrations of nitrate and EiHte ions is specific and not rclated to the
carbohydrate-Litrogen balance within the plant. Small amounts of combined
nitrogen increased the total number of nodules formed.

" Preplatrtin8 " media stimulates initial oodulation, largely because tbe
preplaDt removes small amounts of contamiDating nitrate nitrogeE in the
water, but in N-free medium substances s€.reted by the preplant also soDe-
times afiect nodule Iormation slightly.

4.4. NurMAN, P. S. (f959). Some observations on root hair infection
by nodule bacteria. J. erp. Bol.l0, 250-263.

The infection by nodule bacteria of the root hails of Vicid hirsAra and ol
12 sp€.ies ol Trifoliam i3 dascriM. The ploportion oI root hais deformed by
bacttrial secretioos !'ari€s betweefl host species and from Point to Point along
the root, but is unaffected by bacterial shain. Inrection is more Irequent itr
regions oi maximum curlinS. Inlection threeds difier in their place of o gill
iD tbe hair (apical or lateral), their mode o{ development and detarled mor_
pbology; som; of these differences are characteristic of host sPecies. In_
?ection threads o{teD abort in the root hair : abortion was least with 2_week_old
seedlhgs inlected at about 12 sites. The proportion oI lateBl infections
indeases with seedlinS age.

Root-hair curlilg,-ilf;ction thread initiation and Srowth are associated
with the near preseirce of the host<ell nucleus. The ob€ervations suPport
the hlDothesis ihat the infection thread forms by invagination of the root-hair
waII.

No inf€ctioDs were observed in the root hai8 oI nodulated plants of lor*s
hi*iAa, Lohas owt stissit nas and Anlhlllis |tulne|a a.

4.5. PARLE, J. N, (f959). The iu0uence of the soil fauna on the soil
microorgaEisms, (Doctoral Thesis.l

The microflora ol tle 8nt of Allolobo?horu raliSinosa, Allolowhora longa
ar,d Larnbrictts t?rrcstis, a'trd of the caats o, A. longa were studied. The
numbers ol actinomycetes alld bacteri]a pr€a€nt in material inS6ted by 'worm8
increased BEatly dDring its passage throuSh the 8ut, which usually took 24
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hours. -\o chauges were ooted in ttre truEbers oI yeasts or Iungi. Celtutaso
and chitirase were produced by the earthworm aDd Dot by the iDaestitral flora.
The trumbers of yeasts aDd fungi ircreas€d rapidly w'heo casts aged, but
actinomycetes or bacteriiel numbers did not chatrge consistently. The
stability of soil agSr'egates hcreased logarithmically ai casts aged, aad this
r*as correlatd with the increase in the length oI Iutrgal hyphae. Casts con-
tained more polysaccharide then the soil. Total alrd mineial dtrogen levels
in fresh casts were high; rlorganic nitrogen was maidv as NH!-N, which
nitrifyinS orSanisms rapidly converted to dtrate.

4.6. SXTNNER, F. A. (1960). The isolatioD ol anaerobic cellulose-
decomposiDg bacteria from s<>rl- J. get Microbiol. 22, i39-
554.

A strictly anaerobic mesophilic q)ecies o{ cellulose{ecomposing bacteria
was isolated from soil by a new tecbdque- Liquid aDd solid D_edia containins
6!ely-divided cellulose iere used, atrd flocculatioD of the cellulose particles ii
aSar mdium was prevented by incorporating a lirtle sodium carb6xvmethvl-
cellulose. Cellulolrtic colonies in cellulose agar medium were of t\io tlpas,
punctiform and spreading. The isolate, derived Irom a punctilorm colony,
digested cellulose, forming formic, acetic aod malic acids. iarbon dioxide a;d
hydroten. Surface colonies on yeast peptoDe cellulose agar were differ-
entiated into coDvex central zones and thin, irregular ma_=rgins, In deep
culture with the same agar medium, tle isolate eitlrer grew as diirete lenticulai
colonies or spread rapidly throughout the medium. -Neither form was stable
enough to isolate.Irom the other, but spreading $owth was partly suppersed
by Browing the isolate in yeasr peptone cellobios€ agar contaiiinp iithium
chloride. -The-.isolat€ is probably a strair of CloAnditm c.lt;bioparun
Huntate, but difi€rs {rom it in producing little or no cellobiose but abrindaot
tlucose lrom cellulos€ in liquid aulture.

Botany Departuetrt
Gnrrner Papsns

5.1. TnuRsroN, J. M. (1960). Dormancy iJt weed seeds. fa: The
biolo_gy of *eeds. A s)rmposium of the British Ecological Society,
ed. J. L. Harper. Odord: Blackwelt Scientific Fubticationi.
(In the press.)

5.2. WELBANK, Pl J. (f960). Toxin production ftom Aglop)t/ol
rc?cns, _ In: 

-The 
biology of $/eeds. A s,,mposium of th; B;tish

Ecologi.al Society, ed. J. L. Harper. - OxJord: Blackwell
Scientific PublicatioDs. (ID the press.)

RxsEARcH pApERs

5.3. HulrpHRrEs, E. C. & TnuRsroN, l. M. (1989). Bulbil lormatiou
in Scdurn telelhiuri. Nahtfe, Lond.lg3, lg4d.

, Formation of bulbrils oE_a vegetat ive pla.DL ot Sed. rn kkphiurt, in the axils
ot the upper leaves where flowering stems would normally;ise, is described.
Bulbil lormation has not previousl, bee[ reported in the'geous S.dar{.
5.4. HuMpHRrEs, E. C. & Wnuerpn, A. W. (1960). The eftects o{

kinetifl, gibberellic acid aDd ligbt on expansioD and cell division in
leaf disks of dwarf bean (Phaseolu uuigarisl. J. exp. Bol.

The efiects of kinetin (Ka), Sibberelic acid {G A) aDd tisht on cell exDansion
aDd division in disks lrom 6day-old etiotated primarv lea;es oldwarl liean are
described. Cell numb€r was determiDed by ilirect;unting after disks werc
digested in.a pectinas€/EDTA mixture to 

-separate 
tt e ceti". Xn incieased

leaf expansion 
-whol ly by increasing cell size- ' G.{ also increased cel i size; it

iucreas€d cell division in tbe dark, but not in the tight. Light also incrcased
cell size and cell division; ir elimiDated the e6ec1 o"f G.q. oJcell division, bui
etrhaDc€d its e6€ct on cell expaDsio[.
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5.5. MAcrEJElvsKA-PorApcz.!.I(, W. (1959). Influence of kinetilr, 9-
indoleacetic acid and gibberellic acid o[ truclease activity of bean
(Phaseolus uulgaris) bypocotyls. Natule, Lond. 184, 557.

The activities of ibonuclease (RNase) and deoxribonuclease (DNase) in
extracts of bean h,?ocotyls were increased by addition of kinetin (Kn) alone,
and still more itr presetrce oJ indoleacetic acid (IAA). IAAalofle had no eflect,
but in presence oI Kn it increased the activities of both enzymes. Ktr was
efiective in much lower concentrations on RNase than on DNase, Optimum
concefltrations oI Kn afld IAA doubled the activity oI RNa-se and hebled that
o{ DNase. Gibberellic acid had ao eflect on the activity of either enzyme.

5.6. MAcTEJEwsKA-PorApczyr, W. (1960). Phosphorus compounds,
nuclease, and phosphatase activities in healthy and tumorous stem
tissnes of Datura s,rat toniurtu L. J. erp. Bot.

The phosphorus compounds, nuclease alrd phosphatase activities itr
healthy and tumorous stem tissues of Dar#a were compared. The very high
level of P in the tumouB comes Irom increased amouots of acid-soluble phos-
phorus, lipid phosphorus, ribonucleic acid phosphorus and deoxFibonucleic
acid phosphorus.

The activities oI riboluclease, deonyrrboEuc]ease and glycerophosphatase
were all co.rsiderably higher ia the tumours than in stem tissue.

5.7. THoRNE, G. N. (1959). Photoslmthesis of lamina and sheath of
barley leaves. A .n. Bot. Lond., N.S. B, 365-310.

Apparent photosynthesis, in mg. CO, absorbed per dm.r/hour, of the sheati
and enclos€d stem of a barley leaf was about 50% oI that oI the lamina oI the
same leal, when the photos],nthesising alea wa.s me3sured as one side oI the
lamina atrd the outer exposed surrace oI the sheath. Apparetrt photosytrthesis
oJ a particular lamina or sheath was about 70% oI that of the one above on the
same stem.

Resptation per dm.t, though not per g. dry weight, of sheath vith enclosed
stem was greater than of lamina in one experiment done with loq'-intemity
illumination, so that true rates of photosynthesis o{ lamina and sheath were
similar.

For growth-analysis studies the size of the photos),nthetic system of cereals
should be measured as one side ofthe l€al laminae plus the outer surlace o{ the
combined leaf sheaths. In the later stages o{ growth the sudace arca ol ex-
posed stem and peduncle should also be included.

5.8. TrruRsroN, J. M. (1S59). A comparative study oI the growth of
w1ld, oats (Axena falua L. and A. ludooiciana Dur.) and o{ culti-
vated cereals with varied nitrogen supply. Ann. a??1. Biol.47,
716-739.

Wlld oats \Aue*a fatua afi. A. ludo iciaha) grolfn in pots 1lr'ith difierent
levels o{ nitroSen supply shos'ed many similarities to spritrg barley, lrinter oats
and winter wheat. Small diflerences that could afiect competition betweeE
wild oats and cereals occurred mainly in the seedlings. Wild-oat seedlings
$rere smaller than seedlings of cultivated cereals in total dry ri.eight, total
tritrogen content, l€af area atrd numbet of shoots, but had hiSher net assimila-
tion rates and soon caught up and passed the cultivated cereals. The difer-
el1ce in net assimilation rate did not persist, and in the later stages of growth
difierences in dry-matter production depended mair y oD difierences in IeaJ
area. Another important contast betwee[ wild oats and cultivated cereals
was that 98 l0O% of the wild-oat seeds but none oI the crop seeds were dor-
franr 2 months alter harvest.

Ear emergence in wild oats spread over a longer priod, the range oI ear
heights was geater, and the tallest ears were smaller than in the corresponding
cultivated cereals. Assimilation in the ear appeared to account lor less o{ the
total dry matter of plants oI wild and cultivated oats than oI nr'heat' ,wild

oats produced more seeds per plant, but the 1,000-gain weight, ard hence the
total dry weight oI seeds, was less than in cultivated cereals.

Increased nitrogen supply had simitar efiects on the lvild oats and cultivated
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cereals. Wild oats took up the same amount oI nitrogeo per plaat as witrter
oats and winter wheat, but morc than spring barley.

It is concluded that wild oats are most susrceptible in the seedling stage to
competition from ihe qop, and that dtrogetrous fertiliser applied to an in-
fested 6eld is unlikely to alter the balaDce between the yielda;1 crop and oI
v/ild oats.

5.9. trVArsoN, D. J. & \\rrrrs, K. J. (1959). The Det assimilation rates
ol 1vild and cultivated lEets- Ant. Bot. Lond,., N.S, B, 431-,439.

The net assimilation rate (E) oJ Kleinwanzleb€n sugar beet was the same
as that oI three tlT)es of wild sea-beet (Brra oulgaris snbsp. malitinM ) \f,hen the
leal arca index (L) was nea, to l. In a subsequent period, when mean L oI
sugar beet afld oI the leatrest wild beet tlTe was 2.5, there was an inverse
rclation betv/een E and L o{ the three wild t}?es, and E oI sugar beet veas thetr
much gieater than that oI the wild type with equal L, but v.as little difiereot
from that ofthe wild type with smallest L (about 1.5). It is concluded that the
development oJ sugar beet from its wild arcestors by selectiotr and breeding
has not afected the intrinsic photos,.nthetic emciency of the leaves, but hai
diminished the efiect oI mutual itrterlercnce betv'reen leaves, so that E falls less
rapidly as L increases, i.e., it has decreased the tea{-density d@etrdeDce oI E.
This change may be related to the difierence ilt Iorm betwe€E augar beet and
wild beet plants

5.10. Wrrrs, K. J. (1960). The germination oi Polygonum species in
the field and itr tlle glass-house. J- Ecol- 48, 215-217.

Tbree species oI Polygotum germinated equally duriDg t957, but P.
aoicular? and P. corwoloulus ceasd Berminating in Irlay, whereas P. persicaria
continued until July. The greater abundance oI P. belsicar"ia in all t}.e soll
samples f,ay be explained by its abitity to continue germinatiol into the
summer after herbicide applied in May of t}le 2 previoue years had destroyed
all weed seedlinSs that had appeared 5y that daG. The lercentage germiia-
tton ol eacb species was Breater iD the glass-house than in rhe field, but tleir
times of germination were similar irl tbe two coDditions.

Biochemistry Department
GENERAL PAPERS

6.1. HoLDEN, II- (1960). Nucleic acid content of tissues ol higher
planb. Biochefiists Hohdbooh- (In the press.)

6.2. PIRIE, N. W. (f959). Edible protein from green leaves. British
V egetarian, l, 229-232.

6.3. PrR1E, N. W. (1960). Biological replication considered in the
general context of scientific illusion. Neu Biol. 31, 111-135.

6.4. PrRrE, N. \v. (1959). LeaI protein as human food. Ldncet,
28 Nov. 1959, 961 962.

6.5. PTRIE, N. W. (1959). Farmer aod biochemist versus engineer and
doctot. Proc- Manchestel lit. c' phil. Soc. 1Ol,96 tll. -

6.6. hRrE, N. W.
Sept.

6.7. BAWDEN, F. C. & PrRr6, N. W. (lgdg). The infectivity aDd
iDactivation of Ducleic acid preparations [rom tobacco mosaic
vins. J. gen. Mic/obiol. 21, 1Z8_4Ss,

The infeclivity o[ nucleic acid preparations made by disrupting tobacco
mosaic virus with pheDol was iDcreased, relative to that of iniact-virus, by
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keeping test plants in darktress or at 37o for some time before they were
imaulrted. The difierences in susceptibility to infection of leaves in difierent
physiological states was too great to be explailed by difiercnces irtr the ability_oI 

leaf eitracts to inactivat; trucleic acid preparations in oitro. The spoB-
taneous inactivation oJ the preparations ifl vitro sas not prcvented by in-
hibitors of dbonucleases, and most addixions to the preparations increased the
rate oI inactivation. Not all the inactivations arc readily explicable on the
assumption tbat t}e minimal infective uoit is a pure nucleic acid built uP solely
Irom nucleotides. kaf sap and saliva are reasonably assumed Lo inactivate
because they contain ribonuclease; also, inactivatiors by formaldehyde,
phenylglyoxal and thiaminase in the presence of thiamhe may well reflect
ieactions with known components of nucleic acids. Honrewer, it is less easy
to invoke such actiom to explain the inactivation by spermine, interferon,
some oxidising agents, leaf mitochondria il1 the presence o{ some other sub_
stances and the greater rate of iEactivatiofl in oecuo than in an. Although
nucleic acid seems essential Ior jnfectivity, it seems prudent to suspend
judgement about the precise chemical identity of the minimal inJectile unit.

6.8. FESTENS'IEI-*, G. N. (1959). Substrate specilicity of rumetr
cellulot]-tic enzytrres. Biochertu. J. 72, 75-79.

Studies on cell-Jree extracts of enzj,mes lrom sheep rumen showed glucono_
ldcrone to be a speciic idribitor of Slucose production from carboxymethyl-
cetlulose, cellulosi dextrin and also cellosaccharides from cellobiose to cello-
peDtaose. Inhibitiotr of hydrolysis as measured b) reducing su3ar estimation
is generally less lhan that in terms oI glucose. and it decreases with increasiDg
chain length of substrate.

6.9. HoLDEN, M. (1959). Processing ol rau' cocoa. II1. Enzl'mic
aspects oI cocoa fermentation. Jf. Sci. Fd Agric. lO, 691-700.

The changes in the Ievels of some oxidising and carbohydrate_splitting
enzymes oI .q.melondado cacao bean cotyledons, during both large- and small_
scafu lermentations, were determined, on samples oI beans taken a{ter va ous
periods of fermetrtation ftom the top and centre of heaps oJ difierent sizes.
Enzymes sere ioactivated sooner in the top Iayer, 1vbere the te6perature rise
washore rapid, thaD at tbe ceDtre. Enzyme levels started to diminish during
tbe period then tbe beans were dying and continued uDtil, after 3 days' fer-
meD_tation,liLtle or no activity remaiDed. The results sugSest that ProlongiDg
{ermentation for several days a{ter the beans are dead is neither necessary nor
desirable.

A germination inhibitor found in the pulp and testas of beans decreased in
amou;t dudng ripening and disapPeared during fermentation.

6.10. MoRRrsoN, J. E. & Prue, N. \V. (1960). The presentation o,
leaf protein on the table. Nutritiort. (In the press.)

The different Iorms ihat fresh and dried lea{ protein can take, and the
Droblems that each Doses in Dresentalion, are drscussed. Fifteen diflerent
iecipes are qilen: i; some tha protein is lelt uncovered and dark green, in
oth6rs it is "encased in a thifl bitter or pastry coathg. The usual startirg
material {or these recipes is the perishable moist prctein that is tie -Primary
product o{ the leat protein extiaction process, but a Iew stable {orms of
presetrtation are described.

6.IL PIERporNT, \v. S. (f960). Mitochondrial Prepa.rations ftom the
leaves ol (Nicotiena tabacurn). 2. Oxidative phosphorylation-
Biochen . l.

The oxidation oI organic acids, catalysed by a sedimentable prcparation
from tobacco leaves, is-accompanied by a disappearaDce of orthoPlosPhate.
Adeuosine po,}?hosphates, heiokinase and glucose stimulate t})is disaPpear-
ance, rvheriai i : 4:dinitrophenol inhibits it. The ratio o{ phosphate dis-
aDDearins to oxvsen absorbed tP:O mlio) depends oD the substtate, and
uiies bii*.." i'and 2. \-ucleotide phospbaies and glucose G-Phosphate
accumulate during the couGe oI the reaction. The nucleotide phospfrates
become ra<lioactiv"e rvhen 3'P orthophosphate is Presetrt. The oxidation o,
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organic acids catalysed by these tobacco preparatio[s is accomparded by an
evolutior of COr. Respiratory quotients vary with the substrate Irom 0.28
for succinate to 1.5 for citrate.

6.12. PIERporNr, w. S. (1S60). Mitochoodrial preparatiotrs lrom the
leaves ol (Nicotidrd, tabacum)- 3- Glycollic oxidase and fumarase
actiity. Biochen. J.

FBctions of extracts lrom tobacco leaves that sediment between 1,000 and
I0,00O g oi.idise glyco[ate by a mechanism which does not ilvolve cyto-
chromes, but probably does itrvolve glymllic oiidase. These preparatiots,
however, coDtain only a small proportion (8%) of the total glycollic oxidase of
these extracts; the bulk oI it is in the supernataat {nction, from }i,hich it is not
sedimetrted by centriJugation at 55,000 g. In co4trast, nearly all the fumarase
of the extracts is coacentrated io the sedimentable fraction, although it is
liberated by disruptive treatmetrti The luma.rase, atr -SH depeDdent eDzyme,
is enough to accoutrt for its expected r6le ia the fumarate oxidatiotr of these
prcparations, and seems unlikely to t€ a rate-limiting step.

Plant Patlology Department

GBttpner- P.+pons

7.1. BA\MDEN, F. C. (1957). Gradations and tralsitions between
patlogenicity and comEerNalism in infections with plant viiuses.
fz: Symposium on " I-atency and masking in wiral aad rickettsial
infections ", Wisconsin. (Burgess Publishing Co.)

7.2. BAWDEN, F. C. (1959). Evolution and viruses. lz: Symposium
on Evolution, Duquesne University, Pittsburgh, Pa.

7,3. BAWDEN, F. C. (1959). Viruses: rebospect and prospect. (The
Ireuwenhoek l-2'cture.l Ploc. Roy- Soc- 8.943, 151, f57,168.

7.4. BuxroN, E. W. (1959). Factors afiecting pathogedc Fusaiunl
orys?ofurn in the rhizosphere oI Was. IXl.h Int- Bol- Congr.,
Montleal, Abstracts i 5+-55.

7.5. BuxaoN, E. w' (DoLrNG, D. A. & Rr].NoLDs, -I. D.). (t959).
Getting the better of the pea wilt. Fmrs Weehly, SO, 88-89.

?.6. HARRrsoN, B. D. (f959). Soil-borne virus diseases oI plants.
IX In . Bor. Congr., MontreaL Abslractsr p- 162.

7.7. KAssANrs, B. & (PosNErrE, A. F.) (1959). Thermotherapy of
virus-hlected plants. IX Interu. Bol. Congrcss, Montreal, Ab-
stracts: p. 186.

7.8. I(LEczrows(r, A. (1959). Efiects of non-ionising radiations oD
plaDt vii'uses. Proc- Neu Yoth Acad.. Sr?'. (In the press.)
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7.9. B.{NKS, C. J. & NrxoN, H. L. (f959). The leeding anil excretion
rales ol APhis labaa Scop- r>rt Vicia faba L. Ent. e*b. 6" a,bbl. 2,
77-At.

(For summary see No. r0.5 below.)

7.10. BAV/DEN, F. C. (1959). Effect of nitrous acid on tobacco mosaic
virus: mutation or selection? Nalure, Lortd. 184, B.A.2?-
B.4.29.

The conclusion that Eitrous acid causes mutations h tobacco mosaic virus
is questiorcd, because the phenomenor of the number of trecrotic local lesions
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Droduced in Iava tobacco increasing \rhile the total inJectivity oI PreParaticls
iecreases cai be duplicated by itroculatiDg plants with mixtures coDtaitrirg
tomalo aucuba mosiic atrd to6acco mosaic virus itr diferent Proportions.

7.11, BA\vDEN, F. C. & KlEczrowsKr, A. (f959). Photoreactivation
of nucleic acid from tobacco mosaic T irtJs- Natura, Lond. 183,
503-504.

The iiee flucleic acid oI tobacco mosaic virus is Dot oaly more suscq)tible
thall tho intact virus to iDactivation by ultraviolet radiation but also underSoes
photoreactivable chaages which it is trotected against whetr combined 1lrith the
virus protein.

7.12. BAWDEN, F. C. & PIRIE, N. \1'. (1959). The in{ectivity aDd in-
activation of nucleic acid preParations from tobacco mosaic
virus. J. gan. Mic?obiol.2l, 438-456,

(For summary see No. 6.? above.)

7,13. BuxroN, E. W. (1059). The occurrence ol Fusaliurfi ailt oI
melotr itr Britain. Plarn Pafi.8, 96-97.

From wilted oelolr plants lc*ctt rris fi21o, L.), at Chorleywood, Herts, in
1956 and 195?, pathotadc is,olates oI Fusaribm oxlsfoturrt Fr. f. mcloais
(Leach and Curr.) Snyd, and Hans. were coGistently isolatod. The luDgus
i"itt"a to"r melon varieties. but had no efect on cucumb€r or vegetable

7.14. BuxaoN, E. W. (f95S). Production oI Perlect stage i.u a nutri-
tionally deicient mutant of pathogenic Flt^t?rj.urn oi ysiorurn
alter ultraviotet irradiatioD. Nata/e, Lortd. 184, 1258.

Among several 'tlr)lalfs ol Ft sLrisln orysporum f. Pisi used for Senetical
work, one- which had mutant Dutritional requirefients developed small red
perithecia. These did trot Provide asci for over 2 y€ars. but recently asci and
iscospores have aplrared -in the now abutrdatrt perithecia. ldentiied as
Necr;ia haernato.ocaA Bert. & Br.. the cultures yield Perithecia {rom single
ascospores or from sitrgle spores o, the Fusarhfin sta8e. Crosses \ ere made
witb atber /orrrla" sr?c;alesif Fusaaium oxyspotunt, in the hope oI extending
work on tlie genetics oI patho8enicity. It may also be Possible to check
c\,tolosical details oI tle Dalasexual cycle ln Fusarium, and to investigate
tLono_mic relationships bitween .F. ozysporum and otler sPeaies of Fusaria
that have lvz.r44 perfect stages.

?.15. Bux;oN, E. W. & PERRY, D. A. (1959). Pathogenic interactioDs
bet:gteen Fusaium orysporurn ar,d Fusaium solani ot peas
Trans- Blir- ,rrycol. Soa. 42, 378-387.

The previous observatio[ that the severity of wilt caused by Fusatium
ozyslotim f- pisi on pea variety Onward was decreased by simultaneous
itracirlation wiih the D€a foot-rot pathogeD, F. soJari f. prsi, was coDfrmed by
iaoculation tests iD a 

-glasshous€; the decrease was statistically siSri6caDt aDd
was increas€d bv iDcreasinq the aEoutrt oI F. soloni ir the inoculum, ID-
oculating plant; with F. ;olatti l*loro F. oryspotun gave less wilt thatr
inoculatinf plants with both fungi simultaDeously. The decrease oI wilt
occurrod G sterilised soil, showisg that otber soil Bicro_orga sms are not
involved i[ the phetromeaon.

Field observ;tions orl a u,ilt-susceptible pea variety 8lo$.iog ir inlested soil
showed that although ,F. sorar, entered p6a roots earlier than did F. oays?ohlrr, ,
t-he Dlants were killed by the will pathogeD. Wilt spread Iess raPidly aloDg
rowa ol p€as ftom foci oi inocula containing both F. sorari and -F. orys?ofl.rn
than lroin Ioci oI F. orrsporum alole. Foot'rot also sPread less froma mixed
inoculud thatr lrom F, solani alone.

Difelences in the app€arance of the rraGosPotes of the two lun8i were
coosider€d to be the onlt rcliable taxoBooic criteria ,or dGtinguishing the two
specles.

B
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7.16. (C^DMAN, C. H.) & HARRrsoN, B. D. (1959). Studies on the
properties oI soil-borDe vi.rus€s of the tobacco-rattle tj4)e
occurring in Scotland. r4 rrr. a.?fi- Biol.47, 542-bi6.

Soil-bome viruses o, the tobacco-rattle t,.pe occur in sandy aDd peaty soils
itr many parts oI ScotlaDd, and inlect many sp€cies of crop ina wded flants,
often only ilr the roots. They also occur in potato plaDtrthat have d_iseases
of the stem-moitle tlpe. The viruses caD be distinguished ftom otler soil-
bome viruses occurring in Britain by the symptoms they cause in tobacco,
Chcnopodit anaronli;oro7 and FreD;h bean. '

Some virus cultures (M tl'I)es) multiplied readily and were easily traDs-
rnitted by mechanical hoculatiotr, whereaaothers (Nl\t typ€s) weretraismitted
mechanically only with dimculry. Tbe behaviour oi .N- l t}?€s remahed
coDstant durinS 20 successive aubcultures. Only slight dillirences were
uoted betweeD the syEptoms caused by M and by NI\t alDes. A proportiotr
of the singl€-lesion isolates made {Iom cultures of ihe M ti;;e behav6a ii everv
way like NM t,?es: this proportion difer€d with difieidnt parent cutturei.
Siogle-lesion isolates that were oI the M q/pe mostly caus€d so;ewhat diferent
symptoms from thei pareflt culture. .A.ll M t]rpes that ]r,ere tested. including
one ftom the Netherlands, $rere serologicatlt related: ho$,ever, ditrerett
cultures, and difierent samples oJ the same culture propagated orl difierent
occasions, varied iD atrtigenic constitutiorl Belladonni -mosaic virus, de-
scribed by Smith (1943) from EDgland, was serolosicallv related to tobacco-
rattle virus. lnfectioD with eacf, oI severat M tip€s aincludiag the Durch
culture), protected Ni.otiand sylvestis plalts lroD -the 

efiects oi each of theotlers. NM t)?es also protected N. syh'?str;s lrom the efects of the Dutch
culture, but the latter was subsequently isolated lrom the tiD leaves oI such
plants. Sap from ptants inJecteit witl cultures of the :U'rtDe cootahed
characteristic :gd-shaped particles, but noEe was seen in sai- lrom plaatsi ected wit-h NM tl4xs.

_ 
IE tobacco,sap M tFes had the fotlowing properties: thermal hactivatioE

point, 80o-85o C.; dilurioD ood-point, t0-5i0i; toDAevity ineito,o\erI
weeks; inJectivity survived freezhg atrd precipitatioo by amfooniulrl sulDhate.
but not exposure to pH 3. In many oaits prop€rt ies.'including the unusuai
one ot larlmg to show photo-reactivatiotr after ultraviolet irradiation, tobacco-
rattle virus res€mbles tobacco mosaic virus.

Soil-bortre virus€s occurring in Britai[ are classifed itrto tiree groups,
exeEpliied by tobacco D@rosis, tomato black rint and tobacco-rattle iinrses.

7.1?. (CADMAN, C. H.) & HARRrsoN, B. D. (1960). Studies on the be-
haviour ia soils of tomato black ring, raspberry ringspot and
arabis mosaic viruses. Virology, lO, l-20.

WleD tumip, sugar beet or spinach seedlings were grown {or varvinq periods
in soils cotrtaining tomato black ring (TBRV) and raspberrv rinesioi\;iruses,
aod theo transplatrted to virus-ftee soil. some s€edlii8s 6ecam;'i.E{ected iD
3 days and many iD g days. The €as€ witb which TBRV iDfected and multi-
plied in roots decreased with increesing age of s€edling- The Dres€trce oI tbe
viruses i! soils was sbown by Frowinq bait seedlinss in them 

-but 
trot tw in-

oculating leaves of test planta \iitl soil extracts. l; bishlv infective soil; one
bait s€edlhg became infected per lfi)-2oo s. soil. t;feitivitv of soils was
abolished by aLnrying lor a week at 20. C. tnd was decreased bv freezinp at* 10" C. It was elso abolished by treatirg soils u,itl pentachloroEitrobenzEae,
tetramethyl-thiuram-disulphide, ethylene dibromidt and Nemaeon. but not
by $iseofulvin or by mixing the soii with lime or ammonium su"lDhate. ln-
{ectivity of soils cotrtaitring TBRV was associated with Darticli that s€di-
Eented lhrough 7 cm. water betEe€o 30 seconds and 5 minirtes, and to a less€r
ertent wit-h particles sedimeatiDg ifl 30 seconds.

Pot experiments sbowed that seedlings grown in Don-infective 6eld soil or
autoclaved soil did Dot become infected-w6en watered with highly in{ective
sap. TBRV beaame established itr autoclaved sand when water;d ;ith cmde
eelworm preparatioDs floE inlective soils, but not shen the sand w.a3 mir.ed
with \*?shed roots of naturally iD{ected plaDts. TBRV became established
in Don-infective field soil when it was cropD€d witl artifciallv infected sDear
be€t. The receptiviry of this soit to viruiieemea specifc to tle treet rines;t
strain oI tomato black rint virus and was abolished by autoclaving. - '
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Evidetrce is adduced that an ageDt occurring irl soil plays a part in tratrs-
mission o{ TBRV, atrd its possible identity among soil-inhabiting organisms is
discussed.

7.18. GREGoRY, P. H., (GUTHRIE, E. J.) & BuNcE, trI-{uREEN, E. (1959).
Experimetrts on splash dispersal oJ fungus spores. ,/. gen.
M icr obiol, 20, 328-354.

Splash dispersal (6rst studied by Faul$'etter in l9l?) is characteristic oJ
maoy bacterial plant pathogens and slime-sporcd fungi. The Eechanism oI
spladh was studied in the laboratory under simplified cotrditions writh vater
drops {alling from known heights on to thin films of a suspension oI conidia oI
F6ari.*m solani sprcad otr horizotrtal glass sudaces. The resultirg splash
droplets were caught, counted and measured by the naphthol Ereen B slide
method (Liddell & Wootten, 1957). Both the total rumber oI droplets Pro-
duced atrd of those carrying spores incrcased as the 6lm thickness decreased,
and as the size aEd velocity of tbe incident drop increased.

One incideflL drop 5 mm. iB diamoter lalljng on a horizontal 6lm o{ spore
suspension 0.1 mm. thick oo a glass surlace produced oa'er 5,200 splash droP-
tets, of which over 2,000 carried one or more sporcs. The sizes of splash
droplets ranged {Iom 5 rr to about 2,400 F, and their size distribution was of
tle log-probability ty?e. The mediatr diameter was 70 lr for all droPlets.
and 140 p for droplets carrying q)ores. The median horizootal distaDces
travelled by these aroplets ir still air was l0 and 20 cm. req)ectively. Itr-
crcasing the film thickness to 0.5 alrd 1.0 mm. decreased the total rcsulting
droplets to 3,500 atrd 2,I0O (1,600 aEd 500 carrying q)oles), Gspectively.
Neither mediatr diam€ter nor mediatr distaflce of horizontal tnvel werc much
altered by varyhg the diameter ol incrdeDt drop or 6Im thickness. Droplets
oI diamete$ bet'weeo 164and 655l,te ded to travel farther tha[ either smaller
or larger drcplets. Small spores, such as those ot GloeosForiun alburn,
Coll.elotlichum lindE Jhia$urn and Necuia cinnabatir.a, were evetr more
readily picted up ftom suspension than tle macroconidia ot F sath.am

The number of droplets deposited per unit area oD a horizontal Plane
dedeased rapidly with increasing distance lrom poiflt ol iIDPact, atrd itr still
air Iew droplets travelled beyond 70 cm.

Splasb on a lwjg b€rin8 conidial Iructifcations ol N?tltia tin abaina
produced 2,000 spore-carrying droplels, aDd tbe sequence of eveDls is sho\r'D
by high-eeed photograpLy.

A splaib droplet consists of atr intimale ml\ture of liquid &om both the
iDcident drop atrd the surface 6lm. The larger splasb droPlets coDtain spores
'whe[ either the incident drop or the surface 6lm is a spore suspension. Rain-
drops tuIling at termirlal welocity or drops Ialling more slowly ftom vegetation
can operate the spla.sh dispersal mechaDism. Splasb in rain or drip {roE trees
may lct as a co;nplete d'ispersal mechaniso i; still air, or as a 

.,'take-o6 
"

mechanism leading to dispersal by sind. Both functions are important in
plant epidemiology.

7.19. HARRrsoN, B. D. & (CADLAN, C. H.) (1959). R6Ie of a dagger
nematode (Xibhifg na sp.) in outbreaks of plaflt diseases caused
by arabis mosaic vitts. Nalure, Lond, 184, 1624-1626.

Diseases associated *ith arabis mosaic virus occurred patchily itr rasPberry,
slrawberry aod white clover crops in widely separated parts oI Britajn. Pea
seedlings became inlected when grown in soil from betreatb diseased planls, but
soil cofected outside the patches of diseased plants was not iDJective. The
dGtribution ill soil oI a dagger aematode (Xrlrir?,,?z sp.) was correlated with
that of diseased platrls. W}en infective soil was fractioEated by sieving, lbe
distribution of inJectivily in tbe ftactio$ roughly paralleled that ol Xiphih?na,
aDd when dagger nematodes were separated fiom the otler material in oDe
sucb Iraction the residue was Don-infective. Pea se€dlings becaoe inlected
when inlested with hand-picked adult male, adult female or larval Xiphirrena
from soil betreath diseased plaats. The in{ectivity of soil was abolished aod
Xi?hinene ktlled, by aanrying the soil at 20' C. for a week or by treating it
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with various chemicals. It is coDctuded tbal Xi?hinernd is a vector oI arabis
mosaic virus and that in field cosditions the spread oI the virus is often limited
by the distribution oI the nematodes.

?.20. H-{RRrsoN, B. D. & NrxoN, H. L. (I9Sg). Separation and
properties oI particles oI tobacco lattle virus with dillerent
leqths. /. gen. Microbiol.2l, 569-581.

Tobacco-rattle virus was isolated lrom tobacco sap by difiere[tial cetrtd-
{ugation: theyield wasabour50mg. virus/t. sap. Puii-6ed preparations were
hiBhly itrfective. precipilated optimally at pH 4.H.5, and iontained one
electrophoretic component; chemical alalysG atrd the ultraviolet absorption
spectrum suggest they contain about 5% nucleic acid arld 95% prctein. Most
fod-shaped particles iD.purifrd preparations are ?3-ZZ mr. tir 179-t92 mg
long: all are 95 mrr wide. These two components were separated by rate
zonal ceDtrifugation in sucrose density-grad ien t s : both bare the same densitv
in solution as tobacco mosaic virus, and Lhev have sedimentatiofl cotrstanrs dI
about l98s and 295s respectively. No diflerences were found b€tween long
and shori particles in seroloSi(al behaviour, eleclrophoreti( mobiliry or ultra--
riolet absorption spectrum; apparetrlly they di8ir Iirrle in grosj chemical
composirion. Ooly rhe long parLicles are intecrive. Pa icles slighlly shorter
than I79 mpseem non-inteciiie: some oI rhese may beaggregareiol Go strort
ones.. Short particles rarely aggregate end-to-€nd at pIl6.8 Z.0, but aggrega-
tion increases as the pH decreases.

?.21. H-\RRrso\, B. D. & Nrxo^*, H. L. (t959). Some properties of
infective preparations made by disrupting tobacco ratfle virus
with phenol. J. gen- Miclobiol- 21, 592-599.

Preparations made by fieating tobacco rattle virus with phenol are about
5% as infective as the inirial virus susDeDsions $rheD assaved_otr Fremh bean
bul less on tobacco. Virus nucleic acid INA) seems to bea Daior constituent
of-such preparations. By conrrast with whole virus, NA priparariotrs lose
infectivitv 1'hen incubated Ior 20 minutes with O.O2 mg./I. ri-bonuclease or
nhen stored Jor a day at 20'. N.q. prepantions con-tairr threads about
I mr. in diameter, but very few or tro virus rods. The infectivity of NA
preparations is little afiected by high-speed centd{ugation for piriods in
'which more than 95% of whole virus is aedimented. lrltraviolet:irradiated
NA _preparations are photo-reactivable, atthough irradiated preparations of
whole virus are not. N.\ preparatiotrs \aere only ir:fectire when made either
from.puri6ed t'irus suspensions or from lrozer and clarified saps, which
contained intective rod shaped particles 179-192 mp long. phenol ireatment
of purified non-infective parlicles 73-77 mF lon8 yietded noD-intective pre-
paratiolls.

7.22. K\ssA]-rs, B. Comparison of the early stages of itrfect ion bv
intact aDd phenol-disrupted tobacco necrosis virus. Vircto|i.
(hthepress.)

- Preparations oI a tobacco necrosis virus disrupted by phenol were as itr-
Iective as t]le parent virus preparation when the tivo weieiompared in pH z
phosphatebufier and about one 6fth as in{ective when compared_iflwater._ No
virus particles could be detected in the disrupted prcpa;ations by electron
microscopy, and the preparations were rapidlvlnacrivated bv dilut6 solutions
of pancreatjc ribotruclease. harmless to ihe'intact virus. -At 

20. tle pre-
parations b@ame i[active in l--4 da].s.

Some of the changes detectable in infected beaD leaves occur sooner with
inoculum oI disrupted wirus than l"ith intact virus. The lnlective cenrres
iaitiated by disrupted virus start to increase their resistance to inactivation
by ultraviolet radiatiotr ilnmediately a{ter inoculation, whereas those initiated
by intact virus do so otrly after a lag period oI 2-3 hours. and oewlv formedyirus becomes deteclable 2 4 bours sironer wheD the inoculum is disrupted
virus. Tbe very fi-rst lesioDs produced by each t)'pe of inoculum apiear
simultaneously. bur those produied by disru-ptea virui ieactr ttreir 6nat nuJber
sooner thaD those produced by intact virus. The peak rare at wbicb lesioDs
appear is about 4 hours earlier with inoculum oI disrupted than with ir1tact
virus, atrd the lesions produced are more uniform in size.
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7.23. KASSANIS, B. & TINSLEY, T. w. (f958). The freeing oI tobacco
tissue cultures lrom Potato wirus Y by 2-th.ioruracil- Ptoc. 3/d
Conf. Poraro yirus Diseases, Lisse-Wageni[geD, 1957.

Thiouracil inhibits the multiplication of tobacco mosaic and sorne othet
viruses itr iooculated leaves, but tiere is no record ol it aflectinS the amount of
virus already prese t ia leaves. Tobacco tissue cultures infected with potato
virus Y, hoie'ver, were freed {rom the virus by mainlaini.nt theo for Periods oI
3 weeksor more on media containing I00 m8./l of thiouracil. Pro8enies {rom
tbese cultures are still fre€ {rom detectable virus I year after the treatment.
SDravins thiouracil otr srowinq Dlants s!'stemicallv infected with potato viius
Yal; d;reased the "iirs con-t6nt of l6ves but did trot tree them froDr itr-
fection. In addition to intrinsic difierences betweetr the leaves and tissue
cultures, the failule to lree inlected leaves may be that they cotrtain Eore than
l0 times as much virus as do tissue cultures

?.24. KlEczKo$'srl, A. (f959). An electrophoretic study ol the
mechanism of Precipitin reactions: variatiotr in reve$ibility.
Irn Lnology,2, 97-103.

Antibodies to human serum albumin difier from oDe atrtiserum to anothe!
in the degree of firmness and reversibility of combination with the antiten'
These difiirences are reflected iD difierent behaviours during electroPhoresis oI
soluble antigen--antibody compounds. Molecules of each kind o, aDtibody
seem also ab-le to combino witb the antiSetr in more than one way.

7.25. NLEczKowsRI, .4. (1959). Aggr-egation oI the Protein o, tobacc-o
mosaic lirus with and without cimbination with nucleic acid'
Virology, T, 385-393.

The orotein Droduced bv sDlittinq tobacco mosaic virus with alkali has a
smaller lle.troofroretic modilitv at pH ? than the tirus, and recombiDin8 the
Drotein with the nucleic acid'incraases its mobility almost to that o{ the
;rioinal vifts- Nevertheless. the nucleic acid does trot seefi to contribute

""3.".i"1f" to the surface Dotetrtial either of the origilal virus or of the

"lki"t". oi lhe recoDstituted_ nucleoprotein, t!€caus€ the sur{ace Potetrtial of
eisks and cvlinders Droduced bv th; protein alone when it is aSfegated at
.rt z t*. 

"iootut" 
ti ultraviolei raddtion also have a surlace PoteDtial aP-

irroachiis tliat of the orisinal virus This and other evidence suSSests that
ih" 

"rrf"i" 
charEe densiti of the protein fratments is non'unilorm aDd that

when the fragm;ts forrlcylindri;al aSSregates the Parts o( the surface that
are orieoted 6utward are the most negatively cha.rged.

?.26. KLEczKowsKt, J. & Kreczxowsxl,.\. (1959). Effect o( itrfection
witb bacteriophlge on electrokinetic potential oI host bacteria'

J. gen. IIiclobiol.2l, 308-311.
Infection with bacteriophaqe incre3sed the el€ctrophoretic mobility oI P€a

Dodule bacterira Ghizobiu; hiunhosdtun) at pH 7. The increase occLrrred

at about lhe middle o{ the latetrt period, suSSesting that tbe bacterial surlace
alters at this stage oJ in{ection.

7.27. MTCFARLANE, l. & LAsr, F T. (1960). Some efiects ol Pl^smo-
diolhord brassica. Woron oD the $owth of tbe young cabbage
pla;t. Attn. Bot. Lond. N.S. (In tbe Press)

Wlren clubroot galls developed on cabba8e irroevlated \rilh Plas'nodio?hota
btassicac Worol.. tb"e distriburioD of dry matter in the Plaflt was altered . 

As

sooD as clubM rools were visible the slem to root ratio diminished sith time
,niuirre cruu" rottea- After clubs aPpeared tbe increase in -root wetgh-t $'as
nearlv all {rom sroulh oI the clubrobt gall, and the rate oI Srowth ol tops
correiponahgly -diminished SucculeDce of the shoot. water content per unit
drv w;ieht. was unaflected.--'l;;;A; in total leaf area closelv paralleled that oI total dry weight lt
was slower ;n diseased plants, and aitiined a louer Iimit than in heallhy ones'
ii.- tfr" $iri a.y afder inoculation onwards diseased plants had. few.er and
smaller leaves, and their lea,res opet ed more slosly, one new lea'-uDJoldmg
every I days on diseased Plants a-gainst one every 4 day's on heelthy Plants
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Leaves oI diseased pla[ts were both shaller atrd thinner than those itr corre_
q)ondiog positioDs on healtby Dlants.

.Th-e relationship betweetr_tfie absorbing s,.stem, oD the one haod, anal the
asslmrlalmg and transpiring system, otr the otber, was searlv altered: the
dry weight of 6brous root per unit leal area was decreased'afteiiDJection from
1.2(, to 0.79 me./cm.! 20 daws afi.r inoculation and from l.O4 to 0.38 mg./cd.r
82 davs after irocrlation -

- Tliough infeci ioD consistently lowered net assimilation rate. ol1 the averase

-O,y__.Prl. 
t5"6 ol rhe conhol value, this decrease was never statisticaliy

srgnrncrnt.
, Increases in the trumber of spores iD the inoculum progressivelv decreas€d

the dry weights of tops aod ibrous roots, and sometimi increaied the dry
weight of clubs.

Delaying inoculation increased the initial growth rate oI the salls. and
sometimes their 6nal size- The extent to whicb Dlants were aafranj iu_
pended more on ho*.long tbe]. had b€eE infected tfian on age at i"ocifati"n.
7.28. \rxoN, H. L. & HARRrsoN, B. D. (t959). Electron microscoDiij

evidence on the structure oI the particles oI tobacco rattle virirs.
J. gen. Micro ol.2t, 582-s91.

The structure oJ tobacco rattle virus (TRV) $as studied bv examininswith the electron microscope: (t) shadowcast mounts of p*ii.i* p.itii
d_egraded by treatment with alkali, sodium dodecyl sulphate,;r Dhenol': anil(2) unshado*.ed mouDts on thin carboD 6lm of part icles'l reated #ttr sotutioas
oI Ianthanum nitrate, uranyl acetate, osmium teitoxide, phospho-oiy*;;;id
or phosphotunAstic acid.
-. The particles are tubular, with a central hole o{ approxiBatelv 4 m!

dirameter and an outside diameter which vades from tZ to'ii m" aJiainp-il,tleatment. Next to the central hole, which caD be rua wlifr Untfraa-u-
nitrate or uraDyl acetate, is a region l-1.5 mr! thick, which stains hea\rilv w;th
osmium teJroxide, phosphomolyMic and phbsphotungstic acids. Tbe iest oIthe particle stains lightly Fith uranyt acltati, phosihomolvbdic and Dhos_
p-hotungstic acids, aDd shows transverse baods 2i mrr apart.- It is sueci:stedtbat these bands may represeot a helical structure simit'", t. tf,"i J t'.'t".."
Eosaic \.irus, which TRV resembles in many respects.

7.29. NrxoN, H. L. & WooDS, R. D. (f959). The structure of tobacco
mosaic virus proteia - Vitology,lO, l5Z_159-

High-r€solution electron microscopy oI particles of reaqsresated tobacco
moserc lrius protern, made by spraying a suspensiotr oI tbe p-trtiiles in neutralpnospbotuDgstate, grves images which are in reDarkably gobd aareement withlhe structure of the particles iDfered hom X_rav<tifiraition oitterns_ Ttre
partrcles are crossed by a regular system of bandjspaced 2.S m; aDart. which
are thougbt to represent the individual tums of the protein h;lix: and short
tragmetrts standing on end sbow a l6-fold radial stur'metrr-. corresDondins to
tlre Eumtler of sutFunits to be found in a single turD of tfie helix- Deta;ted
examinatioD of t}re ii:nage of a particle surrace 6ften sf,o"rs smatt ii;" i";i;;
the arrangement of individual sub-utrits can b€ se€n.

?.30. tuRRy, D. (l95g). Studies otr tbe mechanism underlvins the
reductiotr oI 

-Irea 
wl,lt by Fusdiurn sotaii I. fisi. Trias."Bit.

myol. Soc- 42, 38B l9S.
. The mechanism uDderlying the decreas€ caused bv F$alisrr s olani f. b;si
m the seventy o.t Fa w-ilt was studied by exaDi[ilra sites itr the soil ana inthe host rrb€re the two fungi might itrteract.

-F. sorarj pJoduced no sibstaice fi ,rrro that inhibited srore serminatioror Srowth ofF. oxysporLm, aod there was no evidence that tl,e tw% m-""iJto.the-detriment ol F. oxyspolurl eitber iD the ,hizosDt;e ;i rreas ;i'" ;;sorl. siome water extracts of foot-rot l€sions contained' a subeta'nce iDhihiroro
to the germinatioD of F. oxysUoflon swrex, but it coulA ;;a;i;;b.-d;;;;'_stlated. No inhibition ",ai.ar"a tj.*r<iate. +om oiin e*tracli;i;;il;i"i ected with -F. solari.

-F. sorari colonised the epidermis and outer cortex of p€a roots more raDidlvand more extensively than did F. oxysporum. Three ila\"s after iDoculitio;
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wi,th F. solani, pea roots r€spired 25yo n,ore thao uDmoculated ones. The
physical structuie and biochemical nature of the cortex uras altered by in-
iectioD by f'. sorcri, so it is coDcluded that theonly part ol the inlectioD process
oI F. oxys?oi.rn thet is chanSed by the pres€Dce o{ F. solazi is durinS Pa-s.sage
through the co.tex.

?.31. WArsoN, MARToN A. (f958). The specifcity oI transDission of
some notr-pefiiistent viruses. P/oc. Xrh Int. Congr. E tt. 1958,
2t5-219.

WheB leaves infected with potato virus Y and other non-persistent viruses
were exposed to ultraviolet light the inl€ctivity of thet exPressed saps was
rcduced, suggesting that the vfuses were mole cotrcefltrated in the epidermis
than elsee.herc in the leaves.

Non-pe6isteDt virus€s are transmitted by aphids much Eore readily afte!
I or 2 Einutes' feedinS on iolected leaves than after lon8e! times. \vittr
irradi,ated leaves there {ras no $eater ability after short than after [oDg
infectiotr JeedinS times.

Brcoioryte brassicae lL,) does trot transmit cauliflower mosaic virus
optimally after 2 minutes infection {eedirg, and its ability to transmit is not
ahected 

-by 
irradiation of the infected lea{;n which it feeds. My2las Persi.ae

{Sulz.), on t}e other hand, transmits cauliflower mosaic in the same manDer
is other notr-persistent viruses, and irradiatioD lowers its ability to transmit
after short i ectioB feeds.

Potato virus C is s€rologically related to potato virus Y, aod boti are
similarly afected by ultrasiolet irradiation. But Potato vir'us Y is readily
aphid-traEsmissible and potato virus C, accorditrS to previous workers, trot at
ail. Thus $e ability oI; virus to be transmitted by an aphid is not correlated
*ith phFical or chamical proFrties nor vrith distributiotr i[ the leal o, sus-
ceptiEility to secretions by aphids. f"esent evidence suS8ests that it PerhaPs
de-pends on tbe virus particle havin8 some q)ecial 8rouP, Probably only a small
part o{ its total constitution, that combioes specifically with so[re component
of the apbid's mouth parts.

?.32. WArsoN, MARIoN A. & SNHA, R. C. (f959). Studies on the
transmission of Europeao heat striate mosaic virus by Drr-
Phacodes pellucidd Fabricius. Virology, 8, 139-163,

Several races oI DrrP, acodes ?ellucida r,terc rsolated that traosDrt EuroPeal
wheat str;ate mosaic virus \eith varying degrees oI eftciency. The leDgth of
the iEcubatioo period of the virus in the vectors iocreased a5 the proportion
of Dlant-hooD€rs that ltere able to traDsmit hJection decreased-

'Efficieoi'races ol D. P.lhuida transmjtted virus to a hiSh Proportion oI
their progeny, but trymp6s of inefficietrt races hherited little or no virus, evetr
from inlectiwe mothers.

CoDgenitaUy idectite inbred lines oI planthoppers did not become mor€
infoctiva alter ieeding on infected plants, but planthoppers that did not inherit
virus could usually acquire it ui{h about the same efrciency as that of tbe
pareEt race. Fem;les;f an emcient race that b€came inlective as a result oI
ieedilg on in{ected plants as nymPhs, l5 davs before matinS, transmitted virus
to eggilaia from tdto 15 dayjalfer mating, but lemales {ed on i ected plants
only durilg oatiog usually did not ttansmit to their progeny, thougb tley
weie able to inJect plants within 15 days of acquiring virus.

lD{ective molhers that fed oD infected plants as Dymphs had 40% feller
DroReny than did those fed on healthy plaDts. Some embryos died io the egg
it a comaararively late staSe of developmetrt, and it is Probable that t}le virus
was path:ogenic to them. The poor reproductive ability oI infective lemales
telrdi to eliminate the virus lrom colonies that are unable to rene* their
infectiwity by le€ding on infected plaDts.

Nematology Department
BooKs

8.I. FRANKLTN, M. T. & HoopER, D. J. (f959). Pbnls rcanded as
resistan, to roor-hnol ncrnaroiles (Meloidogyoe sfp.). Farnham
Royal: Commonwealth Agricuttural Bureaux, 33 pp.
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8.2. GooDEy, J. 8., FRANKLTN, M. T. & HoopER, D. J. (1959\. Siqgle-
,nen to lhe icfia.tod,e ?alasilzs of Pla.its calalagu.ed undcr th.eil
hosts, rg15-58. Farnham Royal: Commonwealth Agricultural
Bureaux, 66 pp.

GDNERAL PAPERS

8.3. GooDEy, J. B. (1959). Data to be considered, observed and
where possible, reported upoD when presetrting descriptions of Dew
species. N erhatologica, 1, 211-216-

8.4. WALLACE, H. R. (1959). Sugar-beet eelworm-ttre position today.
Suga/ Beet Rdo- 28, 83-85.

8.5. WALTACE, H. R. (f 959). Cbrysanthemum eelworm. Quart. Bull.
,tat. Chlys. Soc.37, 5 10.

8.6. WALLACE, H.R. (1959). Further observations on chrJrsanthemum
eelwon\. Qua.rl. Bull. nat- Chrys. Soc. 39, 1 12,

RESEARCH P-{pERs

8.7. FENwrcK, D. W. & WrDDo\ rsoN, E. (f959). The emergence oI
larvae from free eggs of the potato-root eelwot']a]r, Heteloalela,
rostochie*sis 

.Woll- A n. a?pl- Biol- 47, 140-149.

- A_lechnique for doitrg hatching experiments oD eggs freed {rom cysts is
describ€d. The form of the hatching respotrse resemblA that of eggs lrithin
cysts, but {ree eggs responded to the hatching stimulus more quicklt. Cysts
had to be soaked before extrartiDg the eggs from them for batcbitri, beduse
eggs Irom dry cysts, or Irom cysts opened or cracked before soakinE, did not
respoDd to difiusate. When free eggs aDd whole cysts were exposed to ttre
same graded series ofdilutioDs of di0usate, tbe log concentratioDa of hatching
factor derived ftom plotting the hatching curves igreed closely.

8.8. FRANKLTN, M. T. (1959). Nacobbus se??ndipiti.rs D.sp.. a root-
galling flematode from tomatoes iD Eng]and. Nerndtologica, 4,
280 293.

A new species of rry'drobDus, found causing galling of the roots oI tomato iro
a nursery in Berkshire, is descdbed. This is the 6rst time a member of this
genus has been Jound outside the United States.

8.9. FRANKLTN, M. T., THoRNE, G. & OosTENBRrNx, M. (1960).
Proposal to stabilise the scientific trame oI the cereal root-eelworm
(Class Nematoda). Bull- zool. Nom.76-a5.

The arguments lor usiag the name lletefiileta majol \nst@d o! II. aoenae
tor tbe cereal-root eelworm are giveo aDd the use ol t}e two naEes iD the
literature is analysed. The nat]oe at?n(E \\'ollenweber, 1924, is proposed in
preference to ma.jot O. Schnidt,1930. A new-twe has been designa:ted a,ld
is charactedsed.

8.10. GooDE]., J. B. (1959). The excretory system ot Paraphelznchus
and the ideDtity oI the hemizonid. Nematologica, 4,1b7-159.

Keeping specimeN of P. ,tryceliofhthorus in water at 4. Ior 3-4 months
made it possible to see thal, besides a ventral uninucleate celt, the excretorv
system has aD anterior aDd posterior tubule in the right laleral chord. Tbe
hemizonid appea$ to be a ventrolateral commissure of the nervous system.

8.11. HESLTNG, J. J. (1959). The emergence o! Herelod.ela rostochiensis
from si[gle cysts. Nefiatologica,4, 126 132.

New cysts oi Het loilera tostochieusis were sieved into four size grades.
The egg cotrterts of the largest cysts va.ried *idely. The range of egg coioteats
decreased with decreasing cyst size, and frequency diagrams {or e[[ contents
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shoBed increasinelv DronouDced Deeks. DesDite randoD sel@tiotr oI the
batches of 50 cys"tJstirdied h eacli size grade; the ftequency distributioo oI
egg contetrts foi dl grades taketr toget"her was skew aDd sbowed matry cysts
vAit Uetween 00 and 20O eggs. Cysts in the three smaller size grades Save a
hipher percentage batch than t}ose in the lartest Srade The least variable
ha--tch ri,as given by tbe s€cond site 8r"ade (0'401-0 556 m.). Over 650/0 of
cysts o, this size Iarlge Save a hatch of over 80%.

8.12. HESLTNG, l. J. (1059). Some observations oD the cereal-root
eelworm p6pulatiou oI field Plots of cereals with ditr:rent sowing
ti&es aDd Lrtiliser treatments- Ann- aPPl. Biol- 47, 4O2.4O9.

ID autumn lg53 aD experiEent was begun to follow changes iD the cereal-
root eelworm population oi small plots ia S-hropshire. The pl;ts were croPPed
witb either oats, wheat, barley or rye, sowo iD the autumtr and spnlg, and
some Dlots had fertilis€r- Each plot received the same treatment Ior 3 years;
itr the 4tb year an ifidicator crot of spritrg oats wa-s StowD otr all the plots

Under foe and autumn-son'n wheat the eelworm Population fell to a level
which Derniitted a sood oat croD in t957. Autumn-sown wheat, barley and
rye gaie lower eelw"orm populatioos thatr their sPnnS'sor*T counterParts but
alrtr-mn-so*o oats was thd most emcient host. The order of host e6ciency
was oats (best), barley, wheat, rye. The eelworm populations were usually
higher on plots receiving leniliser. All oat plots, and sPrinS-sown barley Plus
Iertilis€r, produced populations which s€verely damaSed tb€ 1957 oat croP.

8.13. SHEPHERD, A.M. (1959). IDcreasing the rate oI larval emer8ence
,rom cysts in haihing tests with tJhe beet eelworm Hcleloilcla
scharhtii Scbt idt- Nerndtologica, 4, 16l-164.

The rate oI emerseoce o[ larvae from cvsls ol Hatarolkro schachtii cla &
iacreas€d uD to 4 tim:es alter 2 weeks by using small sieves made oI pol,'thene
tubing and_ayloD material, which all6w the cysts to be aeBted all round.
The rite of h;tch in water is also sliShtty increas€d when sieves are used, but
rbe total hatch is Dot siSri-fcantly difeient in tle two techdqles Adding
fuDqrstatic and bacterioatatic substances to the hatchin8 medium increases
furthertle rate oI emergence aod the total hatch. This may be because micro'
organisms coEpetiDg foi oxygeo are suppressed or because batching is directly
stim lated.

8.14. SEEPHERD, A. M. (f959). Testing populatioEs of beet eelvrorm,
Heterodera schachtii Schmidt, for resistance-breaking biotPes
using the wild beet (Bero patella/is Moq.) as iDdicator. NaJrre,
Lonn- 183, 1141-1I42.

Of 8 populations of H. sehachtdi tested for their ability to iDJect 8rr4
,4rdrdris;siiele cysts able to do so occurred oB I platrt in each ol2 PopulatioEs
ind 2 crsts dn a'plant in a thitd. Thus, resGtance-brcakhg biotFes s€eE
not to ;ccur on tie same scale as with H. ,ostochiensis, but the ability oI
itrdividual Jemales to multiPly is important.

8-15. SHEPHERD, A. M. (f959). The invasioo and developmeot of
some species ol Helerodrra in plaDts of different host status.
N errrarologico, 4, 25*-261.

The host-parasite relationshiP War€f,'n HetcroiLra scrarlrii and 13 Plant
mies in the-Iamilies Chdonodiaccde and Crucilcra. was exadined. Third-
sLge larEe, thougb often {ew, were lound iD ali pla[t sP€ci€s, but no fourth
staie lanae sere iour].d. in B, uebbiana, B. Palelbns, B. fuocumb.ns, H.sFcris
or iloahiolo. No male q,as fouad in B. fio;unbns, H.spcris or M atthiola, and
on)v one',s B. u.bblaflz. No female was fonnd i$ B. Plocumbcns B. fal2lla*'
Hc;9.is end Marh;ola, very fe!' in r^dish, Ch.no?odisn albLn and Blotsica
sira_ris, and onlv one i B. u?bbiana. B. lrig],na was a better host than sugar
beet, and the sisceptible species of Chcrro?odia.eae were tnore emcient hosts
rhan tjle susceDtible soec\a ol Ctucifciac. Wheo hatched larvae ol H.
sctuchrii, H. los'tochiz,l.s;s and H. g6u;nii4na were added to Ircts witb Platrts
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not producin-g a hatching Iactor, all species were invaded, though sometimes
by very ,elr larvae. The prBetrce of Lost toots did trot aflect tle nuEb€. oI
larvae ol H. s.hacht;i i\ vading the roots oI pea, a plant that doos not produce a
hatching iactor Ior this eelworm.

Factors affecling the host-parasite relatioDsbip ere discus$d. aDd a Eodi-
fcatioo of Jooes's classiicatioD of plants into categories of host status is
sut8ested. The relationship is cootinuous rather thCn discoDtinuous, al1d is
best expressed as a frequency. For example, when tested q,ith an inoculutn
oI I larvae. P leached Eaturity and repioduced oD varietv X of Dlant y.
The ratio P/Q is the frequency in questioo, and may be 0 wheri X is a har*inat
host and O is small, but may have a defnite valui) when e is larSe.

8.16. SEEPHERD, A. M. & WATLACE, H. R. (fg5g). A comparison oI
the rates of eEergence aDd invasion of beet eelworm, Eelercdera
s.hdchtii *})rnidt and pea-root eelworrr', Hetatoilera g1fringiarto
Liebscher. Nematologico, 4, 227-235.

Experiments with cy'sts in sand utrder controlled moisture conditions
indicate that beet eelworm has a higher emerqence rate than Dea-root eelworm,
The irlvasion rare oI p€a-root eelwdrm is cotriideBbly highe; than that of beet
eelworm. These difiercnces in beheviour Eav accou;t f6. the ,ew larvae that
emerge from pea-root eelworm ct.sts in erperimeots jn ,ir7o: desDite this. the
hith in€sion rate populations may still intreas€ subGtantialiy. Sampliag for
larvae of pea-root eelworm in a 6eld plot contaiohg Deas sliowed emers;nce
rate to be relatively low. Two experirnens with boef eetworm are desc"ribed
showing that soil moisture may i!fluence tbe Droduction of the hatchins factor
from cress roots atrd that the rate the hatch'inc factor diffuses throu;h sand
almost saturated with water is about 0.5 cm./diy.

8.17. WALLACE, H. R. (1959). Ilovement of eelworms. V. Observa-
Ilon on Afhclerrchoides irzarna bosi on florists, chr)EantlemuBs.
Ann. aPpl. Biol- 17, 350-360.

_ Adults oI Aphcl.ncho;tLs ritzcma bosi tend to Eigrate up the stems oI
chrrsant-hemum plants itr a \rater 6lm with no dos.Ei ard fl;w, probably a
EeSative geotropic res[,oDse. A current of water dowtr the stem oiposes ttris
upward movement. Mobility in difiereDt euviroDmeDts otr the_ilant wa_s
determined. It was greatesa ilr thick fllms of water on tissues w]th manv
epidermal hairs. as at tbe top of the stem and on tbe undersurface of leavei.
Cind tlms of movemetrt in thick aDd thin 6lms showed that the tvDe oI loco-
motioD i! these two environmelts di.ffered greatly. lnr.a-sion oi ieaves via
stomata was observed and the mode of entrv is d&ribed. Otservations on
emergeDce of eelworms from the leaf, tbeii movement irside the leaf aDd
spread through the mesophyll are discussed. They emerge via the stomata,
chiefly otr the undelsurrace. lvhen the leaf is wet a'bout S0% oI the eelworms
emerge itr the lst hour. Itr wet weathe! manv eelworms w;ie recovered from
the sur{aces of leaves, and the eelworm pr6bably spreads mostly in thes€
conditions.

8.18. \\rALLACE, H. R. (f959). The aovemelt of eelworms irl water
films. An t. appl. Biol. 47, t66-370.

The beft eelworm, Hetarodcla sthaauii, and the chrr,santleduD eelworm.Afh.le hoid.s ilzema Dosi, were obG€rved io water 6lmi, and wa!,e lormatioo,
wave frequency, speed and ry!,e of locomotiotr noted. (l) The wave Irequency
and speed of beet eelworm is Breater in thi! 6lms thao in thick: for cbhsan_-
themum eelworm, q)e€ds aad wave ftequencies were grealesr ia tbick ilms:
(2) chrysantheoum eelworm is more active tban beet eelworm, as itrdicated bv
the higher wave ftequency and speed; (3) both soecies ,orm asvmmetric2,'l
waves in thick fllms, the waves deireasing i; amplitirde as they pa& along the
body €)'rnmetrical waves are formed bt both jpecies in thin dlms; (4)-pro-
gress is Dore unijorm in tbir 6Ims tban itr thick 6lms, where forward moveuieot
occurs es the head mov€s across the axis of progression. A h'-pothesis is givea
to show how the surlace tension forces aCthC otr an eelwoh in a thin- 6lE
deterraiDe mobility.
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8.19. WALLACE, H. R. (f959). Further observation oD some factors
influeDcilg the emergence ol larvae Irom cl.sts of the beet eel-
\$orfr, Hct roihra sri4.irii Schnialt. I'ierratohgica, 4, 215-252.

The emergence curve Jor boet eelworm cysts ia sand at cotrtrolled mobture
coatetrt ieseEbles that in oitlo. The smaller the particle size, the hther the
optimum suctioD for emerSeoce. There do€s Dot appear to be a limititrg
suction lor emergence as was suggested previously. At the optimuE suction
the rate ol emergence may decrease with Farticle size. As lalval emerSetrce
progresses, carbon dioxide probably accumulates and fuhibits furtber hatch
a,ld emerSence. EmergeDce froD c]'st ald movement through soil Ircres are
fundadentally the same pherDmenon and obey the same Iactors itrfluenciog
locomotioD. A h,'pothesis is givetr to shos how emergetrce is influenced by
the soil environment.

8.20. WALLACE, H. R. (f960). Movement of eelworms. VI. Ob-
servations oo the iniuence of soil t,'pe, moisture gradients aDd
host plant roots on the migration of the potato-root eelworm,
Heleroilerd roslochierrsis \\Iotlelweber. Ar.n. ap?I. Biol. t 8. (ln
the press.)

ln a sandy [oam, a hea].J/ clay and a peat soil, the optimum crumb sizes
,or larvae of potato-root eelworE to move were 150-250 It alrd 250400 p.
Mobility in the clay and sandy loam, where there is arl optimum suctiol Ior
lnoverDent, was similar, but in the peat mobility itrcreased with suction and
the optimum suction was aot established. I-arvae may be able to move in
peat at high suctions because {rictiotr b€tweetr the lar!ae and the peat crumbs
is le$s thaa in ctay or sand. In a moisture gradietrt itr satrd, larvae moved to
the wet ead, aDd the Dumber doint so hcrased with the steepness of tbe
gradient. brvae moved in sand 150-250p diaEeter distatrces between 2 atrd
3 cE./day, dependht oa suction. As pore size increases, atry upward move-
ment in a moisture gradient G opposed by falling under travity. Io sand,
rvhere the body diameter approximates to the vidth oI the pore, there is no
reqrcnse to a moGture gradient or gravity. Host ioots also counteract the
respoose to a moisture gradient; the degree of orieatatiotr to loots increased
with the tiee the roots are in the sand. Direct obGervatiotr on larvae [ewly
eme!8ed from c,sts, i.D the presence of host-plart roots, sugtests that larvae
orientate themselves away Irom the root aDd do not reach the root by rundom
tnoveaeot. Many oI the movemetrts oJ eelworms seem explicable by con-
sidering the relatioqship betweetr pore size, eelworm diameter and water
distributiotr. A diaSram is given showiDg the relatiotrship bet\reen movement
aDd soil factors.

8.21. WrNsLow, R. D. (1959). A rote on anhydrotetronic acid as a
hatching agent o, the b€et eelwotEt, Heterodela schachlii Sc}Jfii.
N ernalologica, 1, 237 -238.
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0.1. Wev, M, J. (1968). The use of insecticidal seed ilressings. n?r.
Rothamst. er?. Std. tor L958, 211-222.

9,2. W^y, M. l. (1959). Development of insect rqsistance to insecti-
cides. N.,4.1.S. Quarr. Reo.46, 6(F67.

RESEARCI, PAPERS

9.3. BARDNER, R. (f959). Insecticidal cootrol ot v/heat bulb fly
laj1rae. Planl Path- 8, 47-52.

Methods ol control tested over several yeaIs included s€ed dressings,
coobiredrilling oI insecticide with the s€ed at the time o{ sowiDt, dustiog the
plants add soil surlace with bsecticide, and sprayiDg fusecticido oa the toliatc.
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Seed dressings oI aldrin, dielddn and hq)tachlor were the most efiective. A
very high rate of application, equivalent to 1.02 lb. active hgredient per acte,
was ody moderately better than 0.29 lb/acre. Combine{dlling of aldrin and
dieldrin dusts at l.5lb/acre were efiective, but less so than the seed dressings.
Both seed dressiogs ard combitre-drilling hawe to be applied at sowhg, before
it is krlosn whether the sevedty o{ the attack will justif}, the expense of the
insecticide.

Diel&in dust brcadcast at 5 lb./acre just b€Iore the start oI the attack gave
promising results, but orgaoo-pbosphorus sprays applied at various times
during the attack were the l€ast successful ol all rhe melhods rried.

9.4. ELLrorr, trI., OLEJNTCZA(, J. S. & GARNER, J. J. (f959). Labora-
tory-scale molecular distillation oI the p)'rethrins. Py/erhrunz
Posr, 5 (2), 8 18.

The conditions of molecular distillation to giwe a pale-coloured distitlate
containing 60 70% total py.rethrins were determitred. The undistilled residue
contains less thar l0% pfethrins, and no thermally isome sed pFethriN I
and II cao be detected.

9.5. LAsr, F. T. (f959). Efiect of cotton leaf resistance facto$ on the
spread oJ Xanthomonas ,naluacearum (E.F.Sm.) Dovson ia the
Gezira, Sudan. Ern?. Cott. Gr. Reu- (3), 187-195.

Knight's cotton leaf resistance Iacto6 retarded the spread ol X . maluarearun
in 6eld crops in 1956 58 to much the same extent as they retard the devetop-
ment oI individual lesions. Of the Jactors and combinations of Iactors tested,
B! was the least efiective in preventing the spread of disease and B, and B!
combrned were itrtermediate, \,hile combiratiots with 86- were the most
efiective. BrB.- and 8!89B6- warieties did rot difier appreciably frcm each

Recent ly-irrigated plants of t.he BrB, derivative (BAR la/25) of Domains
Sakel (Gosrypturn barba-d?nse\ beca me more diseased after a rainstorm than
plants unirrigated for at least 6 days.

9.6. LAsr, tr.. T. (f959)- I-eaf infection of cotton by Xanrhottonos
,nah)acearun. (E.F.Sm.) Dowson. Ann- a?pl. Biol. 47,647-657.

X. naluacear&r, spread more rapidly along vascular tissue than into
mesophyll whetr inoculated to the main veins oI susceptible cotton leawes.
The extetrt oI spread varied with the cotrcenta.tions of ioocula, tissue age atrd

Increasin! concentrations oI inocula accelerated the initial spread of
diseas€.

Bacteria spread more rapidly in young leaves than in old-increasing age
greatly decreased disease in the mesophyll. The initial invasioD was quicker
in young leaves oI young platrts ihan in young leaves of old plants.

Three t]?es oI behaviour, according to the host's reaction, dGtinguGh
Knight's resistance factors: (a) \nhere X- , altacearun spread extetrsively
aloog veins and into mesopbyll of plants containiDg 83 and B.; (D) where it
was restricted to the point of inoculatiotr in plants containitrg B., B, atrd
combinations with 86-; ard (c) where it spread along veins but not appreciably
hto mesophyll in varieties containing B! and BrB3.

From this atrd 4 other difieretrt t}?es of tests, lactors B, and B, seem to
increase mesophyll resistance, but only B, giwes appreciable vascular resist-
ance. Further, the vascular butrdles in va eties with B, seem to be sur-
routrded by an additional " barrier " which re€.ists X. natl'a.earum.

9.?. LAST,F.T. (1959). EfrectoI Xaflthotno*as maluacearun (E.F.Sm.)
Dowson on cotton yields- Enp. Con. C,r. Reo.37.

As many cotton plants were inlected by Xatthomonas ,naloa.cea.rum spread
from infectors sowrr simultaneously with the rest oJ the plot as lrom i ectors
plaEted 3 weeks later. Yields, hon ever, were only affected by bacteria from
the earlier-sown inJectors. \Veights of seed cotton decreased by 19% (veith-
out affecting the Ghning-out-Turn), and harvest was significantty delayed.
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9.8. MACFARTaNE, l. & LAsr, F. T. (1960). Some efiects ot Pl*srno-
dio?hofa brassicoc \Voron. on the 8rorffth of the young cabbage
pl^nt. Ann. Bor. N.S. (In the press.)

(For summar)' see No. 7.27 above.)

9.0. WARD, J., G[LLH.q.M, E. M. & PorrER, C. (1959). ,{ thermal Pre-
fereDce method oI bioassay of the toxicity of insecticidal films to
houseflies. Bull. e .Res.

Methods us€d to collfne hsects to the test-surlace durinS erposure to
iosecticidal deposits are reviewed, alld their limitatioEs discussed.

A temperaiure prelerence method of inducing houseflies to remaitr on a
treated surlace is described, and the appaBtus is iUustrated. The treated
surlace forms the floor oI a chamber: it is maintained at a higher temperature
than the $ralls and lid. The flies are introduced with a Plunger device.

The i.ariatrce in mortality among gioups oI insects Siven the same exlrcsure
qas determired in three eipe.iments. In the 6rst, plates sprayed with a
crystalline suspension of DDT were used immediately after spraying, and the
variance was hi8h. In the second, the same set ol Plates was used 24 hours
later, and tbe resLrlts were not sisnifcaDtly heterogeneous. In the third. plates
carrying a deposit of DDT in liquid para6n were used, and the results were
iust siani.ficanllv heteroseDeous at the 57" level of probability. The hetero-
ieneiti is tfouitrt to come ftom variatioEs in the de8ree of activilv of the
housedies while on the test-suriace; it was too small to afiect Probit lines
obtai[ed with the apparatus.

Nine successiYe iiperiEents, in which the LD-50 oI DDT/liquid Palafrn
on glass plates was deiermined, gave a tange of results from 0'65 to l'45 rrt./
cmJ of DDT and probit line slopes in the raDge 2 8-6 2. One of the lines was
sisni6cantlv heterogeneous.- In sevei separatl experiEents to determine the toxicity of DDT emulsioo
sprayed oD caEbage leaves, the probit liDes were too steeP for calculatioD by
ti,e normal methoa, but all the points {ell between parallel lines intersecting
tbe 5006 mortality abscissa at l 4 and 2'7 pg./cm,r-Do Sreater than the usual
variation in resistance betweeo different cultures of test_insects.

The behaviour oI some other ins€ct species in the test chamber v.as ob_
s€rved. The apparatus qould probablv be suitable for use with Brarrrra
gcrmanita, brt iima species failed to resfrnd to the temperature Sradient and
others were too small for the apparatus as descriM.

Llo. WA]., M. J. (1959). The efiects of freezing temperatures olr the
developing egg ol Leptohllernyia coarclara Falt. (Diptera, Mus-
cidae) with speciat reference to diaPause development. J. Insect
PiTsiol. (In tJre press.)

The later stages of diapause in the egg of L . .oarelata are comPleted rapidly
at -20"C. to :24"C. Ar -24'C. diapause is completed about 180 times
Iaster thao at -8'C. and about 80 times faster than at 3'C. These results
sugSest tbat there are at least two Phases tn diapeuse develoPment-an-initiral
sviihesis. oerhaos of Deurohormone, wbich will not occur at -18"C. to
lzl'c. iti" i; follo*ed by a process etrding in release o{ the s}'nt}esis€d
material which is greatly accelerated by relat i vel i' short exPosures to -20' C

to -24'C.; longer erposures killthe e88s Probably because they {reeze.

9.11. WAy, M. J. (1959). Experiments on the mode of actiotr of
dieldrin sdd dressings against seedling attack by the larval Irit
fly, Osc,nella flit L- Ann. appl. Biol.17, a02-a0a.

In glasshouse experiments and in a small 6eld trial Iewer newly hatched
frit-flylarvae were killed wben dieldrin-treated se€d was sown deePly thaD when
sown Fl inch deep, Shallow sowing probably Puts tbe iDsecticide where the
larvae lr;m eggs ii1 the soil are likely to me€t it before they attacL the plant.
Ilrvae hatching lrom eggs on the planl are probably unafl€cted by contact
action. There was little evidence that {rit_6y larvae are killed inside the oat
shoot bv svstemic action ol dieldrin translocated from the seed. This is not
Irom any {ictor speci.6c to oats b€cause kit_fly larvae also survi\:ed iD *beat
fiom seA dressed'witb doses oI dieldritr tbat c;n kill almost all lvheat bulb €y
lara,ae lLeptohylemlia eoarcrala r.all,) by systemic action.
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9.I2 $'-{y, M. J. (1959). Experimetrts ou the mode oI actiotr oi iDsec-
ticidal seed dressings especially againsl Lebtohylarnyia co,rct.id
Fall., Muscidae, the wheat b|tb fly. Ata. apil. Eiol.47, 7Bf_
801.

Certain chloriDated hydrocarbon insecticides aDolied as seed dressitrss to
wheat can kill wbeat bulb fly larvae either bv coni;ct or bv svstemic a&ion
Shallow sowing favours contaa action becaise the larvae-ard likelv to Dass
close to the treated seed on their way to attack the sboot. It is n6t tnb*n
whether the lan.ae are killed directly by coDtact actioD or whether they die of
starvatioD after b€ilg deterred. \vheat bulb fly larvae tunnel witirin the
sboot and may damage it severely before tbev are Iilled bv tbe svstemic action
ol aldrin or dieldrin seed{ressinss. Clos€ ;Dtact betw&n thd seeddressinc
atrd the seed apparently Iavours the uptake oI dietdria and aldrin bv thiplant: systemic action is also {avourcd 6y sowing the seed shauowlv a;d bv
increasi!g the dose of ins€cticide adheriDg to the-soil.

Onion fly larvae Delia a liqua Meig.- eDter the onion bulb close to t}re
position of the s€rd, and thus are likely to be killed bv cotrtact with the
iosecticide on rhe seed. There was no evidence that dieidritr seedjr€ssings
act sFtemically against onion fly larvae.

9.13. WA]., II. J, (1S59). The efiect oI teEperature, particularly
.lunDg diapause, oD tbe development of the e(g oI Lcfto-
Ull:nlia loqtlldta Fallen (Dipte;a: Muscidae). -lrao". itoy.
Ent. Soc.3, 351-364-

. The et€s of a.-ro-arrrara Fallen are usually laid on bare soil in August and
batch during the lollowiDg laDuarv-March

Tbe embryo appareniti becoines lullv develoDed durine DrediaDeus€
mo+hological detelopmeDl which mersej imD€rceitibtv intj tlhe diainuse
sta8e. Diapause ends by January, and ihe ees! bec'ir to-hatch shortlv ifter-
wards when the temperature is a6ove Oo C. -- -
- Altlough egSs near the surface experieDced much greater temperature
ductuations tbaD those deeper iD the soil, all batched at ihe same ti;e.

\vithin the Dormal temperature range, rhe lower aDd upDer limits for the
diflereot stages of developmeDt are: prediapause morDbokigical develooment
-between- 

0'--3' C. and over 30"C.;- diapairse physi<ilogicil developm'ent_
0'C- and- I2'C.; post{iapause developnient 1ri-attivation and harthing)-0'C. and over 30'C. The optimum constant temDerature lor diaoilse
development isabout 30 C. Tbeeggcan develop through allstagesat con'stant
temperatures betweeD 3" C. and l2n-C.; the optimum is-about ?."C. Develoo-
ment is acceleraied itr some eggs by transfer;ng them iD the middle of the'ir
diapause to.30'C. or 35. C., Ioi !-i day.s, but i[ is stopp€d or reversed by an
interval of 2-4 weeks at 20' C.

Developmeot catr proceed at rhe begilloing of diaDause. and to a lesser
exteDf lo$ards lhe end, at a temperatura abovi the upper limit for the inter_
veDrng stages- Tbis slrggests that the temperetu re 'dptimu m for diapause
may vary as development proceeds.

-Diapause development at -20"C.mayb€astastasatJ.C. Tbis is not
T:lgS,cally signiicaDt, but oay help towards understatrdiDg the physiolo&y
ol drapause.

Entomolotb/ Departrnent

GENERAL PAPERS

l0.l BARNES, H. F. (f959). Gall oidses (Cecidomvidae. Dioteral
living at the base oI grasses. J, Sr;rs f44 nes. iist.<i, +16-+Ad.

10.2- GERARD,. B. M. (1959). EarthworEs in farm and garden.
Tui lot Sfon,3 (6), ll-14.

10.3 MrrleN,er, K. (1969). Lile at low teElperatur€*,- A&)ane . Sci.,
Lond.,15,449-'417.
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RESEARCU PAPERS

10.4 BANr.s, C. J. (1059). ExperiBeots with suction traps to ass€ss
the abundaoce of Syrphidae (Diptera), with special relerence to
aphidophagous species. E rr. erp. & ap?l.2, ll0-124.

PreliEinary inlormation olr the abutrdance oI some col,lmod E)ecies of
Syrphidae wa-s obtabed from tbe catches itr 5 suctioo traps duriEg the suBmers
oI 1951, 1952 and 1053. Six of the eight " aburdant " species were aphido-
phaSous.

The trumbers of the individual species rccordod varied from y€ar to year,
with the time of year aDd Irom place to place.

Altfrough the catches could not be correlat€d with the immediate weather,
the large difierences between them could be associated with the difiereDces ia
the geDeral weather of the 3 years. Sy4)hidae 1f,ere Iew in the spring, although
most species showed a small peak of numbeG thetr, and maxiEum catches of
[early all E)ecies werc in August.

At t{,o localities the abundance ot individual species and the compositio[
of the catches difiered greatly. Where the vegetatiotr rvas varied, Syrphidae
were more diveE€ and mor€ abundaDt than whele it was unilorm. Some
sp€cies occurred iD one locality but oot in tle other. The size and compositioD
oI tbe catcb were Dot obviously afiected by the kind of vetetatiotr immediately
arouod a trap.

10.5. BANrs, C. J. & NrxoN, H. L. (f959). The feeding and excretioa
,ates ot Aphis faba. scop. on Vicia laba L. EN. er?. & atbl- 2,
77-81.

The feeding and excretion rates oI n).mphs ol Aphis labdc, teeding on yo[ng
leaves ot Vicia fabo, were studied, usitrg host plants Srown in water culture and
made radioactive veith 32p. Little sap r*,as intested at tust, but the Iate of
iDSestioD increased rapidly between l2 and 16 houls. The mar.imum rate ol
ieedinS was estimated at 0.2 mg. sap/hour, atr uptake ol 59% oI tie mea!
body weight of the insects per hour. The results are discussed i[ relation to
other recent work otr aphid Ieeding and excretion.

10.6. B-{RriEs, H. F., MTLLER, B. S. & ARNoLD, M. K. (f959). Some
IactoE influencing the emergenc€ oI overwintering Hessian Fly
laxvae. Ent. etp.6, a?p|.2,224 239.

Overwioteriog fuUy-fed hessian fly larvae in puparia respoEd to tempera-
ture and relative humidity changes proSressively faster as the normal time oI
pupatiotr aDd emergeoce in the spritrg approaches. Frost does not speed up
emerSence.

A constatrt temperaturc of l5'or 20'C. at 95% R.H. is recommended Io!
producing midtes {or experiments Jrom overwintering hessiatr fly puparia.

10.7. BARNES, H. F., l{tLLER, B. S. & ARNoLD, M. K. (I95S). The
susceptibility of Atle wheat to attack by the Wheat Blossom
MidgB- Plant Pot . 8, 143-144.

Atle is sometimes as susceptible as other varieties.

10.8. Dosson, R. M. (f959). Prelimillary observations on ttre be-
haviour ol the adult \\treat Bulb l.ly Lc?rohllerlyia coarcrala
(Fall.) usiag the field-cage-marking techniqtre. Anirn. Behau.7,
76-80.

The b€haviour oI wheat bulb fly was observed over two 2il-hour periods
during July 1957, usinS individually marked flie3 confned in a large feld cage
standing in a wheat crop. Flies occurred on the Iabric ol the cage, on the
wheat, olr flo$'erint trasses and less oftetr on various weeds (some of which
were abundant). aDd on the Sround. Difierences in the proportions of the
sexes oD the c{rge and on i?rious parts of the wheat plaDts leflected differences
ia their behaYiour.

Females were ver]'active shortty before nightfall, but afte! dark both sexes
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b€came quiescent (although some activity includitrg flight persisted) atrd
adopted a characteristic " head-upward " posture. At daybreak activity 1r.as

The techDique could be developed iato a valuable otre {or studying behaviour
itr the 6eld.

10.9. DoBsoN, R. M. (1959), Notes oo the taxonomy.rDd occudence
ol CarPo?hilus Stephens. (Col. Nitidulidae) associated srittr stored
products. Errr. tton, Mag.95, 156-158.

T}?e q)ecimeN o{ CeQo?hilus dirtid.iatus (F.) a,l,d Catpolhillts rrLutilahLs
Er. are desiSnated and C. lutid.us Murray is shown to be a sl.aontm oI C.
,nurilatlt Er. Recent r€cords of Carpo?hil.us species fonnd on s:toted produce
are tabulated.

10.10. DoBsoN, R. II. (f960). Hatching of the egg in the Cabbage
Stem Flea Beetle Psllliod,es cllrtsoce?hala (L.) (Col. Chryso-
melidae). E rr. ,no?t. Mag.

The egg buIsting mechanism and mafiter oi hatching oI the flea beetle
Psylliod.es chrysoce?ha.ra (L.) are descriM.

I0.Il. DoBsoN, R. M. (1960). The immature stages of tie Flea
BE,etles PsylLodes atprea (Koc\) and Psylliodes ch/ysoccphala
(L.) (Col. Chrysomelidae.) Ent. nton. Mag.

The immature stages ol Psylliodes thrysoeephala (L.) and Psfltiod2s cupl.a
Koch are described, Egured and compared.

10.12. FRENcn, R. A. (f95S). Migtation records 1958. Entofltologist,
92, 164-176-

10.13. (ENrwrsrLE, P. F.), JonNSoN, C. c. & (DUNN, E.). (f960).
New pests ol Cocoa (Theoblorfua cacao L.\ in Ghana IollowiEg
applications of insecticid.es- Nature, Lotd- 184, 2O4O.

I0.14. LoNc, D. B. (1959). Observations on adult weigbt aDd wing
area iD Pl sia gammo L- and Pieris brassicae L. in relatioo to
larval population density. ErJ. exp. & appl.2,21t-24a.

Cror'ding of lepidopterous larvae decrcases weight and whg dimeEsioDs in
the resultin8 adults and possibly contributes towards migration by its eflect
otr form aod function- The ratio o{ total weight to wing area is ofieD termed
" wirg loading ", and this Iatio increases u,ith ditrerent species oI flying
creatures oI increasilg weight.

The eflect oI larval crowditrg otr body weight atrd *.ing loading if, prrsia
gar rna L. atrd Pietis bassitae L. was studied by contrasrGg lrashiy emerged
adults from solitary aDd crowded larval cultures. Crowding de(reasea wel[tt
atrd wiDg area disproportionately. thereby decrea^sin8 wiDg loading. Witltin
each sp€cies and sex wing Ioading decreased with decr€singemeraence weight,
and this partly explained the egect oI crowdirg on wing loading.

In P. gamrrla the lore-wing was Iarger than the bind-wing. Nevert_beless,
the fore-wing was the more affecred by crowding, and more ii the ,emale than
the male. Temperature also a6ected weight a;d \^.ing area. ID solitary cul-
tures warmer'$eather principally de(reased male weight and hind-wing'area,
$.hereas {ore- and hind-wing areas oJ the Iemale were moie afiected, con-
sequetrtly wing loading decreased itr the male and increased in the female.ln P- brossico.e the hhd-wing is tfre larger, and decreased Dore wit]l
crowditrg. Crosdjng did not a.ppear to afiect the sexes difierently, but the
results suggested that the effect Day be accentuaied i-E the male aDa lesseDed
jn the femaleat lower tempcrat u res. As with P. gamna, warmer temperatures
decreased weight and wing area i]r P. btassicaa, brt wirlg are€, was ihe more
afiected, sovringloadirg inqeased in both sexes. CroEding, however, acceBtu-
ated the efiect oI temperature on weight, tiereby decr;sing wirg loading.
Thus, in both species decreases in weight ard wing are3 with warmer teopert-
tures were not ideotical .grith those oI crosding.
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10.15. MErIANB]., K. (1960). Acclimatisation affecti.ng t-he position
of the cold and heat death points of larvae ol Ae.tzs a.gy?ti (L.1.
Bu.ll. e .t. Res. 50, 821-a23.

Ia experimeDts with Acdes oegyqli {L.,, Iourth-stage larvae bred at 30" C.
survived exposure to 0.5o C. Ior 7 hours, but Dotre recovered after exPosurc Ior
l7 hours, although nearly all those from the same culture that had beetr
acclimatised Ior 21hourc io 18" or 20o C. did so. No such efiect Iollovted ac-
climatisation at 10' C., at which larvae are in chill coma. Isrvae acclihatised
at l8'C. survived erposure to 5'C. ror longer than did those from B0'C.
The thermal death poiot, for a l-hour exposure, sas 42o C. Ior larvae acclillur-
tis€d at 30'C. bua rose to 44'C. lor larvae acclimatis€d to 37o C. It is
cotrctuded tiat the efiects oI hiSh or low extremes ol temp€raturc may be
modifed by a brief period of acclimatGatioD at a less extleme temPerature.

10.16. METLANBY, K. (1960). The biological importance of the in-
vertebrate soil launa. Soils 6 Fert. B, &-9.

IEvertebrates metabolise more slowly thao vrarm-blooded verteblates.
bboratory measurcments oI invertebrate metabolism may tive results much
hither than those obtainirg in the soil. The biological importance of verte-
brat€s, which is related to their metabolic mte, may eas y be overestimated.

10.17. MELLANBY, K., FRENCH, R.A, & RrcHEs, J. (1960). Herbicide
spray and frit fly attack oD oats. E t- er?- a, ap?l.2,. lg-320.

Oats sl)vrD 1l April 1959 had a similar tiller attack by frit fly in areas
sprayed l,.ith CMPP atrd in unsprayed areas.

10.18. MuRrHy, P. W. (1959). Soil faunal investigations. Ret. For.
Pes. for 1958.

10.19. RAw, F. (f959). Estimating earthworm populations by using

Earthworm populations estimated bv usitrg dilute lormalin to make the
worEs come out of the soil are compared 'with estimates obtaiEed by usrDg
potassium permangaDate solution and by haDd-sorting soil samples. Formalin
is more e6cient than potassium permatrgaEate solution, but less efficient tbatr
hand-sorting soil samples, excq)t Ior estimating Lu bric*s terlest"is. T'I\G
species burroFs too deeply for soil saDpling to be practicable, but seems to be
extracted very eficieDtly by formalin.

10.20. Rlw, F. (f960). Field studies on lr'heat bulb fly infestatioDs.
Ann. afPl- Biol- 48, 145-155.

Two e4)erimelrts otr commercial ,arms in Essex studied the efiect of tilth,
cultivatior and seed rate on wheat bulb fly inJestation and the effect of infesta-
tion orl yield. Heavier infestatioDs devetop€d otr roogh ,allows and thos€
cultivated during the oviposition period thaD otr smooth lallows and those
not cultivated dudng the oviposition period. These lesults coDirmed those
of an earlier expedmeot done at Rothamsted. At each level oI infestation
more larvae survived on plots sowE at 3 bushels/acre than otr plots sor*E at
I ot I bushel/acre. Although some plots had a high larval population, no efiect
of irfestatioo on leld was observed evetr at the lower s€ed rates. This is
attributed to early sowitr8. The extent to which the cultural treatments
studied car be used to coltrol wh€at bulb ny infestations is discuss€d.

10.21. SaEpEENsoN, J. W. (f958). Aldrin cotrtrolling slug a.nd wire-
worm daeage to potato6. Plant Palh.8, 63-64.

Applying fl% aldrin dust at either 480 lb.i'acre or 240 lb./&re immediately
b€fore plalting sig!ficantly decreased damage by slugs and wireworms.

10.22. TAyLoR, L. R. (fS59). Abortive Ieeding behaviour in a black
aphid ot the A?his JaDaz group. Ent. ex?. 6, @Pp|..2, 143-153.

A black lpris qr. oD TropaeoluE can be separated, morphologically, lrom
A. ffrae *op. Itr controlled experirneds this aphid, both winged and witrg-

s
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Iess forms, actively seleic.tt Vicia laba as e,host plaat, settles to feed aDd repro-
duce, but alwarr dies prematurely. Offspriog also soon die. The aphad is
unable to take up plant sap lrom beatrs. Tho behaviour associated witL host-
plant selection b not adjusted to its Ieeding requirements.

10.23. TAr.LoR, L. R. (1960). Mortality atrd viability of i$ect
migratrts high in the a]]l. Nat{ft, Lond.

I[sects weie collected by trets at heights flom 1,000 to 5,000 feet, betweotr
O0.0O and 10.00 hours in Juoe, July, AuSrst aDd September, at CardiDStoE,
B€drordshire. 9706 of the 1,610 hsects caught wera alive atrd undamaged.
Living otrq)ring were obtained from:

C-abbage aphid, Breuiotlmc bassitat L.
Peach-potato aphid, Myrvs b?rsica! S\lz.
Bean apbid, Aphis fabat Scop.
Fit fly, Oscin.lla flit L.
The hessian fly Broup , M ayetiola sp. , possibly dcstru.tot Say.

ThG establishes that itrsects migratiDg at high levels in oormal sumioer
weather over England are alive aEd viable.

10.24. TAyLoR, L. R. (1960). The distributiou of itrsects at lo* levels
in the air. -1. onim. Ecol.

Records of ilsects caught on sticky traps and in nets at several heigbts up
to 30 feet were examined and the densitv distribution estimated i-n relation to
height.

The ins€cts coocerned are all small; thrips, aphids, psocopterons, Iiit-oy
and coccinellids. Their distdbutioa appears to be consisteot {.ith that fouod
for similar ins€cts at greater heights.

Density diminishes retularly as heiSht increases, except tbat gTadients may
change at 20-25 feet and tetweetr 30 atrd 50 leet.

These are probably the levols up ro which such small iDsects fly in still air,
aDd the predominance of witrds above tbeir night speed is an over-ridiDg in-
fluence that p.oduces the generally regular proile when all w€atier cotrditions
are taken together. SuctioD-trap catches, which show a oeao deffiity lor all
iosects 3 times as Breat at 5 as at 30 feet, support this conclusioD.

Irrger ilsects, e.9., moths, behave difereBtly; suctiotr-trap catches show
they can select a particular height of Aight.

Catches on sticky traps were corverted to densities by using a general
witrd-speed proile, which although opeo to some criticism is not suficieDtly in
doubt to afiect the main conclusions.

The curve djstributioBs oI insect numbers oftetr produced x.hetr stbky-trap
catches are plotted against height and give maximum values at difierent
heights on diflerent occasions or for difierent speci$, are a product oI the
wind-speed aDd ins€ct{ensity profles, i.e., e lunction of the tj.pe of trap used
lather than of the behaviour of the ils€ct.

10.25. Z^|!ER, M. A. & I-oNG, D. B. (1959). Some effects oI larval
population density oD the biology oI Pieris blassicae L. dnd
Plitsid gdn na L. Proc- R- rd. Sor. (A) 34, 97-109.

Although crowditrg in P. gommo prolong€d the pupal period, it shorteEed
the larval and pre-ovipositioo p€riods so mucb that the total developmental
period from hatching to egg-layitrg was shorter than under solitary cooditions.
In both larval treatdents a long larval period was lollo*,ed by a relativety
short pupal pedod, and a short preovipositioE peliod by the lalng ol many
eggs. The subsequetrt lecuDdity was greater in crowded cultures, though u4der
both conditions of culture more thar o[e-hau oJ the eggs were laid by slightly
mote tharl 20% of the females.

ln P. brass;ca. l}:,e shorter larval p€riod itr crowded cultures was followed
by a shorter pupal, but preo\ripositioo period and the total developmental
period was. however, lesr, with {ewer eggs in a cluster.

Itr botb species the meatr e8g wei8ht was lighter in crowded cultures.
Tbe adDlt lijespeo oI the male in P. ga ma and ol l})e lenele in P. brassiac
tended to be prolonged by crowdiog. C.osding larvae of P. gont na dtd not
itrfluence either the percentage of sterile ,emales or their li{espan.
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Bee Deparment
GENERAL PAPERS

11.1. BArLEy, L. (1959). Recent resea.rch on the natural history ol
Eulopean Foul Brood disease. Bee r,yolld,llD, 66-70.

11.2 BurLER, C. G. (f959). Queetr substa.nce. Bee Woid, 14, 269-

ll.3 FREE, J. B. (1959). The traDs{er of food between the adult
members of a hotreybee commuDity. Bee lfolu,40, 193-2Ol-

11.4. FREE, J. B. & SpENcER-BoorIr, Yl,rErrE. (1959). Temperature
regulation by hoaeybees, Bec Wo/|d,,40, l7U-I77.

11.5. SrMpsoN, J. (1960). Problems of swarming behaviour. -nzp,
cenl. Ass. Bril, Beeheef- Ass.

RESEARCH P.{PERS

11.6. BArLEy, L. (1959). An improved metlod fo! the isolatiou of
Slre,tococclts pluron, a,ird observatiotrs on its distribution aDd
ecology. !f. Insecr. Pa.lh. l, 80-85.

StftPlotoccus pluloi uras isolated. on a q)ecial agar, Drore easily and iD
Sreater abunda.Dce fiom dried smears of mid-gut coalents of honevbie larvae
with European Foul Brood disease than from hesh matei^|.- S. Otufort
reEains vi,able in such smears lor at least l5 moEths at room tempelafure.yiable S. ?h ton is smeared over cell walls of brood comb in the 

_Iaeces 
oI

infected larvae that sun ive atrd pnpate. S. Plurofl was isolated Irom la.!,al
remails frorn colonies suspected o{ having European Foul Brood dGease Irom
Tanganyika, Nonvay, CaliJornia and Southern England.

11.7, BArrEy, L. & LEE, D. C. (f959). The efiect oI inlestation with
4corapi: ttooAi (Rennie) on the mortality oI honeybees. Jf,I ect. Path. l, 15-24.

In laboratory aDd freld tests iDfesfatioD increased mortality of the oldest
aDd most heavily inlested bees only. This correq)onds wit} Iack of signs oI
infestatioo iD heavity isfested colo;ies except ar dhe end oI wiDter wh; the
populatiotr is senile. Restricted development of brood io summer was associ-
ated witi increased in{estation,

I.1.8. BurLER, C. G. (195S). The source of the subslance produced by
queeD boDeyk (Apis melli/en L.) whicb inhibits devetopmetrt
ol the ovaries oI the workers of her coloDy. Proc. R. ent. Soc,
Lonn. (A). 34, 137-138.

DevelopmeDt oI the ovaries of the worker bees of a coloDv is Dormallv
iDiibited by a substaDce produced by the queetr and dist buted Aver her bodi
surlace, from whicb tbe workers obtain it. Tbe same or aD analosous sub-
stance normally in]ribils workers Irom reariog queeDs. Both rbe iubstance
shich inhibits queeD reari.oS and that which inbibits ovary devetopment are
produced in the queen's mandibular glands.

11.9. BurLER, C. G. {CALrow, R. K. & JoHNsoN, NoR_AH C.). (1959).
ExhactioD and puri.ficatioD of '' queen substa[ce " from queeD
l)ees. Nalure, Lorrd- 184, Suppl. 24, 187I.

A Bethod oI extr-acting and purifying queen substance in ethanol extxacts
o{ queens'heads is described. Tbe waxy crystals, which intribit queen re,Lrinq
by worker be€s, appear to be an dp-unsaturaled carboxylic acid, cbntainirg ai
uoconj ugated carbo[yl group.
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ll.l0. FREE, J. B. (1959). The efiect of movins colonies of bonevbees
to qew sites otr their subsequeDt loragirf behavior_rr, ./.'agric.
Sci. 53, l-9.

- Groups-ol coloaies were moved to crops: beIorc any flowers weie open,
whe! 5-15% were opeD, when flowering was near its peik. Colonies mo'vedto the- crop. after flowering had begxtr provided more pollinators tharl those
moved earlier.

11.11. FREE, J. B. & SpENcER-BooTH, l.vETTE. (1959). Observations
on the temperature regulat ion aDd food coDsumDtion of honev-
bees (/4pis mellileru). .1. ezp- Biol.35, g30-93i.

Bees were kept in groups raDging from lO to 200 bees, at temDeratures
{rom 0" to 40'C. At 40' bees iD groups of 200 bad a hieher morla'liry thatr
tbose m smaller groups. At 2;.3J" mortality was lo, and similai in all
Sroups. Below 25' the larger a sroup, the loDs;r it survived. TemDerarures
of all groups increased \r ith rhat of t h-eir enviroiment: the larser a s;ouD. the
higher its temperature. The difference betweeD the temperaiure o"f a oup
atrd thar of its eDvironment de(reased as tle teoperature ot ttre tattir ir_
creased, utrtil at 35" 40' rhe temperarures o[ srouDi of all sizes were stishrlu
telow tbose of the eDvironmeot. -Betweeo 

20.-aDd 40. rhe DerceDtase ol"tee'-
io a Broup whicb were clusteritrg was directly relared to the size of tf,e crouD:
bees in small groups scarcely atustered at;I. At or below t5. abo"ut tie
same high pe(ceDrage o[ bees clustered in all groups. As eEvironmental
temperature decreased food cotrsDmed per bee increa;ed. Verv litfle water
was taketr at 2i'or loq'er, but at 35. ao_d above a lot was take;

11.12. SrMpsoN, J. (1959). Variation in the incidence o{ swarming
amoDg colonies of Apis mellifera throughout the summerl
Insecles soc.6, 85-99. -

Observations were made throughout the summer of rhe ouaDtitv of adulr
bees atrd brood, tbe Dumbers of queen{ell cups atrd the incidence of s*arm
preparations, in colooies. Comparison of the$ data with long-term averages
ot temperature aDd nectar availability showed tlrat in the summer moDtbs ihe
seasotr o[ maximum breediog and swarmilq was morF closelv related to Ioo.t
,supply than to temperature br leng.rb of dt. The possibitiiy rhat a physio-
logical rblthm was also involved coutd nor 6e excludid. Swarm prepaiaiions
appeared to te a cause of, rather than caused by, a decline itr bro,ia .ia.ing or
the ratio oJ brood to adult bees.

11.13. SrMpsoN, J. (t959), The male genitalia ol ,4ris species.
Nalwe, Lond. 185, 56-

The male geoitalia of honeybees Iiom troDical Aftica aDDear idenrical wit h
tlose of European bFJes lA- &Uilen), but bbth di_(er trom tbe closelv alied
spe{i€s A. ir.dica (tlom CeyloD). SpecimeDs Irom iDtermediate resiois have
noL yet been obtained. The male Benitalia oI A. .to,satd 

^nd 
A . foiea arc aitso

described.

ll.l4. SrMpsoN, J. (1S60). The fuDctions oI the salivary glands of
Apis nelwa- J- lrrs. Physiol. (IE tbe press.)

Worker bees dissolve dry sugar, clean their queetr's bodv and Dossiblv
soften or lubricate malerials b€ing chewed, *nh the u.aierv secretion'of the#
labial glatrds. A small amouot oJ oil is produced and ac;umulates in these
glatrds: what little is discharged adberes to tbe roDFue hairs and is not nixert
lrith tbe food: jts fuDction is obsrure. SecretioD oithe mandibular glatrds is
discharged by a movemenL of the h)popharytrgeal pla.ie, actins tb;uqh a
teodoD, oo the oouth of the glaDd. IL is a susoension of acid elobules- in_
soluble in water and iD some lipoid solvents but s;luble iD atcohol] eh,col, etc.
The secretion of the mandibular glands is Dor used in chewine." Sali%rv
inve'rtase comes only from the h]popharyn8eal glands.
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ll,l5. (CArLow, R. K., JoHNsroN, NotAH C.) & SIMpsoN, J. (1959).
10-hydroxy-Ar-decenoic acid in the honeybee (Apis mellifera').
Erperieitia, 15, 421.

Comparison of physico-chemical properties showed that the secretiotr oI
the handibutar gla[ds of worker bees cotrsists largely oI l0-hydroxy-Ar-
decenoic acid, the daiE lipoid component oI larval food.

Statlstlcs Departnent
BooK

12.1. YATES, F. (1960). SdrnPling ,nzlhods for censuscs and sumcls.
3rd Editioa. London: Gri6D.

A Dew chapter d€scdbing the applicatotr of electtouic computeIs to tite
anal].sis oI census€s atrd surveys has been added. A general system lor tbe
specificatioo of survey analyses on such cooputers is desclibed.

GBrSRAL Perpns

12.2. HEALY, M. J. R. (1960). The uses oI automatic computers in
studi€s o{ growth and physique. P/oc. 1959 int. ConI- nad.
Electronics. (In the press.)

12.3. SrlrpsoN, H, R, (f960). The analysG of survey data or an
electronic computer. P/oa. 1959 i - Conf. ,ncd. Elcctlonias.
(Io the press.)

12.4. YAaEs, F, (1S59). Obitualy: Wilfred kslie Stevens. Jf. X.
statist - Soa. A, lr2, 4Or-404.

I2.5. YArEs, F. (f959). Mathematics in biological and agricultural
r*atc}J. Proc. Li)er?ool Math. Cor,f. (In the press.)

12.6. YATES, F., HEALY, M. J. R. & LrpaoN, S. (1059). L'amlyse des
erl)6riences r6l*tdes sur calculatrice olectonique. Reo. Srar-
d??1.7, 47-75. (Tradslated from J. R. sratist. Soc. B, 19, 231-
254, (r957).)

RESEARCH PAPERS

12.7. (ATEXANDER, W. H.) & LEECH, F. B. (1960). A quantitative
evaluation oI some factors affecting the notr-latty solids of cots'
t\ilk- J . Dair!. Res. 27 , lg-32.

The statistical aaalysis oI data ftom problem and control herds showed
that most oI the difierence itr level of S.N.F. i[ thes€ two Sroups could b€
accoudted lor by diferetrces ia the proportions oI old cows, by brc€d difier-
eaces, by difierences itr the total cell count of tle Eilk arrd by a seasotral effect
that ociurred oDty i[ the problem herds. The effect o{ conception late itr
lactatiotr is showD.

The herd age atrd average calving intervals are largely under the coDtrol
of the olrrner, but there is no evidence that high cell counts cao be controll€d
efiectively by means other than lowering the herd age. Clinicel mastitis was
clearly associated with high cell counts, atrd tended to be most Ircquent in
old co*s, so tbat lowedng the herd age would b€ expected to afecl three
factors-age, cell count and mastitis-all o{ which tend to lower S.N.F.

Tbe remaining effect (seasonal/Ieeding) was uEchansed by improvemetrts
in feedjng suggested to the owDers; its total efiect was saall, but it ments
further i[vestigaticD.

12.8. BovD,D.A. (1960). Sampling surveys in agiiculture - N,A.A.S.
q 4n. Reo.12, t08-rt5.

The article deals mair y witi those tlTes ot survey tirith which members
of the NatioDal A8ricultural Advisory Service are likely to be associated, and
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describ€s the kind of iolormation which catr b€ obtained from thed, The
relative ad!.a-Dtages oI postal surveys aDd survels by personat visit are dis-
cussed, sampling procedures are ouilined and biits aie_ eiveu on drawhs uD
the questioDnaire and cluectiDt aDd recardi_og the inJoriation.

I2,9. CHrscr. c. C. & LESSELLS, W. J. (tg6o). Relative productiviw
oI six local varieties of luceme in Northern ltaly. buphytica,ti,

The yields o, 6 va.rieties of lucerne are comDared in 6 exDeriments in

^=ofthem 
ltaly ; cuts were taken over a A-yea! peridd. Each variitv oosseJ

aD advaDtage iD the locality of its oriain; otherwise difierencds' betweeo
vaneties were coDsistent {aom oDe centre to aDother.

12.10. CHURCH, B. M. (lg5g). Fertiliser practice surve),s in England
aDd wales. A griculture, Lond- 6: BAg-395.

Methods used in f'ertilis€r practice sunevs in Etrslatrd atrd \^.ales ar.
described. Tbe lalue o, itrIor;ation on houi farmers-use ,ertiliscrs, to the
advisory' services, to {armers themselves atrd to iDdustrv. is illustratj bv jis-
cussing results from a series o, surveys in East Shropsh#e. S"-. i"form'ation
on recent trends iD cereal manuring in Englaod and Wales is summarised.

l2.ll. CuuRcn, B. trf. {coucE, H. C. & SourHEy, J. F.). (1959). Soil
sampling procedure for potato root eelworm-cysts. ' phA pafi.
8, 146-151.

A series oI co-operative erperiments to determine tbe samDlins errors wh€n
estimatiES 6eld populations ot Het?loit.ra ,ostochi?ns,s W;lt js describ€d.
Estimates are made oI the accuracy obtained from ditrerent sa-pfei. ana
methods are recommended for routine sampling. Ahhough sampliirg errors
are greater thar with cereal-root eelworm, -mucl 

the samJ recom'nen"dations
apply. Th€ results show the advantate of systematic samptbe on t iect-
aEgular Srid and of rakin8 rel,eat samplE from itre same poioti wn?n folio*ing
trends.

12.12. CHURCH, B. M. & (\{'ooDFoRD, E. K.), ft960). A Dilot survev
oI herbicide practice in N.W. Oxfordsliire. ' Fari Economisi.
(In the press.)

- Jhis paFr describ€s a pitot survey oI 8A {arms, oade by t_be A.R.C. Unitot ExperiDental Agronomy, OxIord, to discover how much inJormation could
be obtaioed otr herbicide practice and its eflects by intervie\Ein8 farmers.

12.13. HEALy, M. J. R. (tgsg). The analysis oI 6etd exoeriments on
an elechodc coDpulet. Biothet. Z: l,2lO 214. 

-

. -4. summary o{ the Delhods of analysis o, experiments oD the Rotlamsted
electroDrc computer, together with a catalogue of the proSrafimes at preseDt
available.

12.14. (LEsLrE, P. H.) & GowER, J. C. (1060). Tbe proDerties ol a
stochastic Dodel for the pledator-prey tl?e'of interaction
between two species, Bioicrriha. 1io i-he press.)

A stocbastic model of a predator-prey system is studied by Dumerical
methods.

In the model considered t}|e birth-rates oI both species are keDt coDstant
throughout, any chatrge io the numbers oI the preda6r aoects the'aeatl rateol the prey. I he mai.o coDcem is to itrvBtigate tle bebayiour of the svstem
itr the r€gion of tbe stationary state, and to estiEate the chances of ra'ndom
estrmatrcD for otre or other of the two species. Theoretical Iormulae are
obtained ,or frst approximations to the vaiiances ana covariances of tf,; G;
sp€cies numbers for a s]stem in the resion of the statioDarv state

A set of parameters goverdng the tstem is chosen so tfiat t}e pooulation
oumbers ol both species are sufhciently large to make the cbatrces oI'randorr
extrnctron ol either species negligible. Numer.ical r€sulG obt_aired Iead to
varBnces aDcl covar,ances that agree well with the theoretical aDDroximations-
A turther contrasl sith theory is made b€tweeE the meao recirrence time ot
particular population Dumbers, and satisfactory a8reement is fouDd herc too.
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Some numelical results are obtained and discussed for systems where the
chatrce oI random ertinctiotr is no lo[ser neglitible,

The reEahder oI tbe paper discusses various ways in whicb tle Plobability
of boti speci€s persistiot may be incr€ased.

12.15. PArrERsoN, H. D. (1960). A furtler rote on a simple met5od
lor fitting an exponential curve. Biorrr.t ihL,17.

A Eethod is presented Ior estimating p i[ the equatiorl J/ : d - Pf tot
up to , - 12 equ-ally spaced values of , from the loot o, a quadratic equatiotr
id r witb coe6iieuis Eiven by linear tuDctions oI the /,. UDless p is very
small aud 'l large th& estimates have very hith efrciencies aDd are Sood
atDroxirDatiotrs to tie leest-squares estimates t. The ageemeDt witb t is
piiticularly good wheD r : a: fretaits are also Siven oi a similar method
for the cas€ ilr which, . 0, l, 2 and 4.

12.16. PArrERsoN, H. D. (f959). An exFriDent on t]le effects of
straw ploughed in or composted oD a thlee_coutse rotation oI
crops. /. agfic. Sci. (In the press.)

This paper deals {.ith the results of a lotrg-term exP€rim€nt on the ed€ts
ot wheat stiaw (ploDghed iD or composted) and NPK lertilisers on yields o,
barley. sugar beea aDd potatoes tro\,rE in a three{ourse rotatioD.

Ail th; efiects of straw obtained in tbis experiment caD be attributed to
cbaDges itr the supplies oI available DUtrie!ts; Do beoefts aPPear to have b€eD
ot*ained ttrrougtr improved soil structure or incrcased orgatric matter cottent
The most imp6rtani changes in nutrient suppli€ were: (l) losses oI soil
nitrogeE or nitrogetr Iertiliser immobilised by the straw, aDd (2) Sains of
Dotassium from the straw,' When the straw was ploughed in directly about 0'08 c*'t. N lertitiser
applied to crops for each tdn o{-straw was suffi;ieot to overcome loss€s io yield
d_u_e to iEmobilisatiotr of nitroten. The efiects of the potassluh in the sttalr
rreie about the same as the efi.cts of equivalelt aEouBts oJ K fertitiser added
to the crop.

Compo:st made with NP Jertiliser and straw and ploughed ia {'ith K
Iertilise;gave very poor results. Allthe N fertiliser (0'15 cwt. N for each ton
o{ straw)-was eit}iei lost through drainage or immobilised by the straw; also
mo.e thin one-hall of the pota&ium iIl the stiaw was lost in comPosting.

There is some evidenceihat the immobilised Ditrogen added to the stote oI
slowly available nibogen; trone oI this became available, however, iD the irst
or secotrd year after application.

12.17. PArrERsoN, H. D. & Ltp:roN, S. (I95S). Atr investiSation oI
Harttey's method for fltting an exponential cuve. Biometiha,
6,2Al2S2.

The eficiencies atrd biases of the estimates oI p tn the equatioD, : a - 9f ,

obt-aiDed by the method of Hartley, were examitred numericaly gsing general
formulae darived in an earlier Paper by Patterson. \\'hereas Hartley's method
geoerally leads to estirnales hiviDg reiatively hith eficiencies aDd small bias€s.
,nd can therefore b€ regarded as adequate for many purposes, the same con_
clusion does not hold ior similar rDethods sometim€s used i Place of the
original Hartley method.

12.18. WESrMAcorr, M. H. & (LTNEHAN, P. A.) (1960). Measurement
oI uniformity in seed bulks. Ptoc. 1959 Cortf- Seal Testing
,rtssoc. (Id tlte press.)

A Ilew measure ol imperfectioD in the mixint of difierent batche of seed
is developed.

12.19. (WrrHERs, F. W.), (PEcr, E. F.) & LEEcq, F. E. 11059). A
iurvey of diseases and losses in dairy cattle itr Wiltshire and
Devo[shrre.

The relatioD o, disease to cullhg and wastage in Wiltshire aEd a Part oI
Devotr is analysed, atrd estimates are obtaiEed of dePre(iation iD the market
r.alue oI cows-afected by the moae common dis€ases. laese BtirEates lead
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to a rough assessment of the relative economic importalce ol the diseases
shrdied.

The prhcipal caus€s oI morbidity aod their incideDce are sumtnarised.
SoEe diferences between coutrties a l between the two vears are showrt and
discuss€d.

Characteristics of t-he herds iD the two areas aDd within the maior land-use
regioos oI eacb area are shosa, and estiEates are obtained oftbe use of
tubercuDn testing, Sl9 vacciDatioD alld milk recordiDg in di-fierent qrpes o,
herd and in diferent areas.

12.20. YArEs, F. (f059). Metnods of sampling the populatioD. Con-
tribution to: Immunological and Haematological Surveys:
Report of a Study cronp- Wo d Haalrh Otgat tcch. Rep. Se*
no. l8l.

Suitable methods oI samplfug huma[ or animal populations are describ€d.
It is sutgested tbat for maEy immutrological and haimatological surveys it is
preferable to select tlT,ically contrasling areas, instead o, attampting t6 cover
the whole population.

12.21. YArEs, F., LrproN, S., (Snvu,r, R. & DAs cupTA, P.). (f959).
An exploratory analysis of a large set of 3 X g X 3 tertilisr:r
trials in India. Ern?- J, er?- Aglic. 27, 253-27 5.

The RothaDsted electronic computer was used to make a coDbined
atralysis oI 238 sitrgle rcplicate 3 x 3 x 3 trials on rice, dotre iD tle State of
Bihar, India, itr the 1956-57 crop s€asoD. The 3 blocks o{ each rqricate were
otr 3 separate 6elds in a village; this had littte etrect on the estimates of the
ioteractions or exp€riEental error. The experimetrts attaiDed satisfaclory
accuracy and sbowed good respoDses to N and P, aDd smaller respo$es to K,
'\rith little iDteraction between t})e factors. There were considerable variatiotrs
io ,eq)onse Irom thaDa to thatra. The responses showed little coEelation eittr
the soil classifcatioD (clay, loam or saady).

12.22. (YEo, DJ & SrMpsoN, H. R. (1959). The efiect ol repeated
irsecticidal applications on a natural tsetse populatioD. Bdr.
azr. -Rzs. (ID the press.)

Using the mathematical model o{ a tsetse population previously described
\Biornerrks, 14, 15$173, (1058)), the efiect'oi iDsectdidal appiicatioDs is
exaEiDed aod the numerical lesults obtaiDed ale discussed.

Fleld Experiments
GENERiI- PApERs

13.1. GARNER, H. V. (f959). Fertiliser responses aod optimuxo
dressi.Dgs. J. Inst. Co/n Melch.7, 39-.13.

13,2. GARNER, H. V. (f059). The oldest experiment ia the world.
Discooely, m, 296-301.

.A,tr accouDt oI Broadbalk Field, Rotfiamsted.

Woburn Experimental Station
15.1. THoRoLD, C. A. (f959). Methods of cotrtroUing black-pod

disease (caused by Phyrophthoia palrnioon) ol Thcibtoma cacao
ia Nigeria. Atn. aftl- Biol. 17, 708_7t5.

No trees resistaDt to black-pod disase were louDd withir the local popula-
trotr ot Amelonado tlpes, but'resistance Day occur amotrg a wider rinle ol
a'arieties.

!_.tFf+!ory control ol blacL-pod was obtaitred with coppe! fuoSicides,
applied with either hand-spnyers or a power-qrrayer. The ir-onetary-retum
depetrds oE yield level, rather than oo disease incidence or on sprayirig costs.It is recomEended that spraying should be do[e when the po&ntiel yietd is
12 or more pods per tIee.
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16.ll. ADAvs, S. N. (f960). The value of calciuE uitrate atrd urca
lor sugar beet aDd ttre effect of late nitrogeDous top-&essiugs.
J. agic. Sci. (In the press.)

28 experimeots on suSar b€et in 1956-58 coElrared the effect o{ ammo[ium
sulphate, calcium nitrate and urea applied to the seedH belore sowing at
rates $,hich supplied nil, 0.6 and 1.2 cwt, N/acre; also 0.6clt. N/acre applied
at the end oI June.

Average reslrcoses ia sugar yield were low, 0.6 cwt. N/acie being enouSh
to give Daximum sutar ploduction. Tbe heavier nitrotetr dreising incre3sed
tie yield oI tops.

Calciuro nitxate and urea raised suSar leld as effectively as aDmoDiuD
sulphate. No Iertilis€r daDated germiration, and urea containi[g 4.5%
biuret used Ior top{ressing in 1956 caused ao damage. Calcium trate and,
to a less€r extent, urea produced more tops thaa aEmoDiuE sulphate.

NitroSeo in the se€dbed raised sugar yield as effectively as a qrlit dressing.
I-eaahing of nitrogetr ia a r ret summer is tlele{ore uot iEportaot to sugar boet.
I-ate aitrogen, on the other hand, never harmed suga! ptoduction i, soEe had
b€e[ given to the se€dbed.

16-12. BAKER, P. E. (f960). Aphid behawiour on healthy and yellous
virus-inJected sugar lr@t. A*n. appl. Biol. 48, 2.

Mlzts ?c/si.ac, M . a-scaJonicrlt, Aphis f&di 3,nd, Auld.orrhtm speci6, when
caSed on suSar-beet leaves i[ the glasshous€ preferred yeUows virus-infected
leav6 to healttry ones; they chose those with the stroDg€st sJrmptoms, oo
which tley bred morc mpidly aDd lived loDge! thatr oD tr€ea l€av€s. .]l,.
lrcrskd. l!f,D'zved similarly on whole plants itr the glasshouse. The previous

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-92 pp 44

289 ROTI{AUSTED REPORT 1969

host iuf,uenced the apbid's preference. Diferences betwee[ the multiplicatiorl
rat6 oI aphids on heatthy plaats itr inbred sugar-beet varieties were eliminated
or reversd by inlection with yellows virus.

Spraying healthy platrts with either sugar solutioDs or hydrol,'sate of cas€ir
iucreased the multiplicatiotr rate of ,r. y'rrsirur, but much less thatr did virus
i ection.

16.13. GrBBs, A. J. (1959). Dockiog disorder. Plant Pa:th.8, S9-94.
Dockitrg disoider oI sugar beet has symptoms similar to acid soil injDry,

but occurs s€asotally otr sandy soils with pH value above 6.5. It s€eEls trot
to b€ caused by a pathoSen but by unusual physical or chemical corditioo i[
the soil.

Soil Survey of England and \{ales
l7.l AvERy, B. W., STEPHEN, I., BRowN, G. & YA-{LoN, D. H. (1959).

The origio and development oI brown earths on Clay-with-flints
atrd Coombe deposits- 

"J. 
SoiI Sci. lO, 177-195.

Field iflvestigation oI the origin aad developmeot oI three howa-earth (sol
l€ssivd) profles was supplemetrted by mechatical and miBeralogical atralyses
aod Eicromorpholotical studies. Two profles, rqrresentative of the Batcombe
aod Winchester series, were on Clay-with-flints aDd the third, o{ the Charity
series, otr a Coombe deposit.

Particle-size distributiotr and petrographic data stoogly suSSest that all
three soils are derived iD part {rom loess. The Charity is interpreted as ao
autochthonous profile formed otr Head of chalky and flinty del.ritus mixed vith
loess by solifluxion, wbereas the Batcombe aod Winchester are two-stage
pro6les, formrd on composite (non-uniform) paretrt daterials resulting lrom
ahe super6cial incorporation of loess with the truncated or redq)osited remains
of previously weatheled horizons with rotlehm afld/or braunlehm fabics
derived from Chalk and Eocene beds iIr varying ptoportiotrs, weathered in
Tertiary or interglacial p€riods and rearraDged by peri-glacial agencies.
Clav-with-flints scnsu slritlo, e.q., itr the Whchester subsoil, has disti[ctive
pb*ical, mircrdogical and micromorphological cbaracteristics, and appeats to
have originated by sub-surf,ace solution o, tbe Chalk and illuvial accumulatioD
oI clay mainly derived frod overlyinS dePosits.

TIie latrd-surfaces concemed have probably be<n subjected to at least one
altemation of periglacial arld temp€rate coDditions after the addition oI loess.
Hence the extant to which either profile reflects the influence of tbe contem-
porary envirolment is trot readily assessed, but ewideoce is adduced that the
upper honzons of each proile bear the impress of similar Pedogenic Process€s,
in-;luding elu! iation of clay-size material and acidic weathering leadiDg to the
accumulition oI vermiculite, modified in the \\'inchestd by the efiects of
erosion and soil creep.

1?.2. CRAMproN, C. B. (1959). ADalysis ol heavy minerals in certaiu
drift soils of Yorkshie- Proc. Yorhs. geol. Soc.32, 69_8.2.

Comparisoo of the hea!'t' miDeral suites in drift soils over Trias, Permiaa
and Car6oniJerous rocks near lJeds with t hose of the underlyilr8 rocls suttests
that, apart ftom certain sballow sedimentary soils over trla8lesiatr Lim€stoDe,
much foaterial io the remaining drift soils was derived from outside the out-
crop oI tbe uoderlying rock. Material from the Magnesian Limestode bas
been widely distributed in the area, suSsestiDg a slight exteDsioo of the Vale
of York glacier beyond the Linton-Sutton Kame Belt.

17.3. CRAMsroN, C. B. (f959). Heary minerals in certain Old Red
Sandstoue and SiluriaD limestone of trIonmouth. Nah$4 Lortd.
183, 485.
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