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

https://doi.org/10.23637/ERADOC-1-93 pp 1

Thank  you  for  using  eradoc,  a  platform  to  publish  electronic  copies  of  the  Rothamsted
Documents. Your requested document has been scanned from original documents. If you find
this document is not readible, or you suspect there are some problems, please let us know and
we will correct that.

Report for 1960
Full Table of Content

Abstracts of Papers

Rothamsted Research

Rothamsted Research (1961) Abstracts of Papers ; Report For 1960, pp 273 - 323 - DOI:
https://doi.org/10.23637/ERADOC-1-93

http://www.era.rothamsted.ac.uk/eradoc/
http://www.era.rothamsted.ac.uk/eradoc/book/93
http://www.era.rothamsted.ac.uk/eradoc/book/93
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-1-93 pp 2

l.l

1.2.

ABSTRACTS OF PAPERS
Physlca Department

GENERAL PAPERS

MoNrEIrH, J. L. (1060). The physics of de\I' formation. [In
Hebteat.) Mdda, Jcfiasaknt, 5, 13.

PENT"AN, H. L. (1960). \4'eather problems in agficulture.
N atule, Lond. 187, 995-996.

1.3. hNM^N, H. L. (f960). The general principles of irrigation.
Scol. Agric. 12, l4O-142.

RESEARCH PAPERS

1.4. CuRRrE, J, A- (1961). Gaseous diftusion in porous media. III.
\ryet granular materials. Bil. J.affl. Phys. 12. (In the press.)

The difiusion oI hydrogen through granular materials partly saturated
with water was measured by a non-steady state technique previously described.
The two tr?es of sample used consisted oI solid particles (unimodal pore-size
distribution) atrd porous particl€s (bimodal pore-sizc distributioD), aDd all
measurements vrere made on samples being dried Irom saturatioa. Co-
e6cients oI diffusion D were calculated, and for the range over which the larger
pores rrere emPtying the emPirical equation D : D,{.i€.)d fitted all materials,
where € is the factional air-filled volume, €. is the volume occupied by the
Iarger-pore phase, and *'herc D, is the diffusion coemcient when ooly this
phase is air-filled. For all materials o : 4 whether the samples u,ere unilorm
or oI mixed sizes. No such relationship existed over the subsequent range in
which the smaller pores were draiDed. Over this ante D must be a futrctioa
of at least fve independent variables: the total porositt €r, the crumb porosity
.., the shape Iactor Ior the crumbs or inter-crumb pores A, the shape factor Ior
the particles forming the crumbs or crumb pores A? aDd the Doisture coBtent
oI the sample. The spatial distribution of pores within a porous mdium can
be as important as the sizes oI the pores. The Iactors & and z, previousll'
ifltrcduced as particle-shape factors, nor*' have a greater sigDifcance as
measures oI the geometrical complexity of a porous system. Adding water
can either increase or decrease the complexity, depending on the amount
added and the trature oI the system. The agricultural significance oI difiusion
between the crumbs (D,) and within the crumbs (D.) is discussed, and it is
suSgested that D., or its associated complexity Iactor 4., might be used as an
index of soil stmctnre.

1.5. MoNrErrH, J. L. (1960). Micro-meteorology in relation to plant
and animal life. Proc. Linn. Soc.l7l,7L-82.

Miqometeorology is the study of atmospheric processes at the earth's
surface. If the leaves oI plants and the skins of animals are regarded as
extensions oI that surface, micrometeorological principles can help the biologist
to investigate the influence of physical environment on living material. Two
examples are considered in illustration. First, the surface temlrerature oI
plants and animals and the coolinS produced by evaporation are discussed in
terms oI heat-balance equations. Second, it is sho*'n that the uptake of
carbon dioxide by a 6eld crop can be measured by a micrometeorological
technique.

l-6- MoNaErrH, J. L. (ISGI). An empirical method for estimating
long-wave radiation exchanges in the British lsles. Q*arl. J. R.
,ncl. Soc.87,l7l.

From radiation measurements at Kew Observatorv (tabulated by L6nn-
qvist), the efiective emissivity oI the atmosphere ., defined as the ratio oI

S
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incoaing loog-wave radiation to black-body radiatiolt at scree[ temperature,
cao be related to optical path ,n (cm,) by

. : O.ZO + 0.22 tog m
.t rith standard deviatiotr + 0.018. The relatioD bet\rreeD ,' and surfa.e vapour
pressure, (mb.) found lrom Belasco's (1952) air mass analFis is

log ,n : 0-29\/7 - O.aO
gN-rnt

G:O'53+O'065y',
almost the same as Brutrt's equation from Bensoo data.

Net long-$'ave radiation Z over short Brass can be calculated from
L: (t _ c)(€ _ t)oT1. ! ca,L1_ aL1

whele C is fractional cloudiness; dlr is black-body radiation at screen
temperature; AZr is a correctiotr fol the difleretrce betweeD L and cloud base
temperature; and AI, {or the difierence betweeD fr and surlace adiative
temperature. From Roach's Kew data, Aar: -18 cal.cm._lday-r; and
Alr varies with season Jrom 12 cal.cm.-ida}rr (December) to +20
cal.cm.-tday-r (June). Throughout the British Isles, annual mear I. with
C : 0 is close to -200 cal.cm.-!da].1, and for real values of C,

L: ITAC 200 cal.cm.-'da1rr.
Estirhated annual net (total) mdiatioD is 29 k.cal.cm.-r ririth little variation

over the British Isles.

1.7. MoNrErrE, l. L. & Szarcz, G. (f961). The radiation balance ol
bare soil and vegetation. Q a - J. R. rr,cl. Sor.87, 169.

IDcoming short-wave radiatiotr (S), refected short-wave radiation (aS)
aDd Bet radiatioo (R) serc measur€d over bare soil atrd fiops from 1057 to
1959, and net long-*ave radiation (I) E?s deduced from

R: (I E)s +.
For grass, c increascd from 0.23 at solar elevatiotr 8Oo to 0.28 at 20", with daily
mean 0.26. For bare soil, the correq)oadiDg iDcrease was lrom 0.16 to 0.10, with
mean 0.17. In mid-June I, for bare soil decrca-sed from - 0.1cal.cm.{min.-r
duriDg the dSht to -O.4 cal-cm-,min.-r in the early aftemootr. For long
trass, iD AuSust, tle corresponding chalge was lroo -0.05 to -0.22cal.cm._rrritr._r Under clear sLies the incoming long-wave componeat varied
Druch less tha[ the outgoing componetrt, alrd net flux I, was clos€ly related to
surlace temperatu re.

With a " heating co€ficient " p : - da/dR, the observed linear dep€Ddetrce
of i on S in the absence of cloud may be expressed as

.R:s(r - a)/(t +p) +ro
where, formally, JR : Zo when S : 0. For gr,rss, sugar beet and potatoes,
B lay betrreen 0.15 aDd 0.22, v.ith a va.riation which may detr etld on wind speed
nther than on crcp. The valu€ for dry bare soil was higher (0.41) because
there was treater surfa.e heatiDg-

tr easurements uDder clear slies and over gress at Cambridge and Kew
aSlee well \r,ith Rothamsted values (P: O.22, Lo: -5.9 cal.cm.-.hr.-r).
Over Nebraska plairie, P: O.23, Lr: -4.5 cal.cm.-rhr.-r Irom selected
observations during Projects Great PlaiDs aDd Prairie gra.as.

1.8. PENr|AN, H. L. (f960). Evaporation. In: Bilish ,non{41 of
udlzr suP?bt ?ra.tice. Irndon, Institution of Water EDgineers.

Alter settinS out the sater balance equatio[ for a catchment area the
iodividual terms are considered separately. Evaporation is discuss€d, frst
through the statistical approaches oI Turc aI1d Tamm, and then via Thorn-
thwaite to more purely ph]'sical approaches. A dozen examples are given oI
Dew computations oI mean monthly potenfial transpiratioD Ior representative
sites in the British Isles, and a coDplete tzble oI mean anEual raiqfall and
mean annual run-ofi Ior all British catchments having more than 4 years of
tecords. As expected, the anaual value of rainlall ,rirr,,s run-off is usually
less than the calculated poteotial traDspiration b€cause of chects to transpira-
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tion during dry suEmers, aDd the soil physics of this is cotrsidered with special
reJerence to the ideag of Veihmeyer. The watfi balance of two catchments
is analysed. The 6!st, for the Stour, is a review of old work: the secoDd, Ior
an area itr the Harz mou[tains in Germany, is trew. Five years' measureme[ts
give the mean annual difierence between rainfall and run-ofi as 22.8 iuches for
a lorest area and 20.6 inches for a gra-ss area. Celculatiotr of potetrtial trans-
piratiotr, Irom seather data taken in the neighbourhood, giv€ a mean annual
value of 22.6 inches, which is brouSht to 20.1 ioch€s if evaporation is assumed
to be zero during the moDths v.hetr the Srass is utrder snou'.

Chemistry Department
GENERAL PAPERS

2.1. Coo(E, G. W. (1960). The use of lertilisers on grassland. S.C.f.
Monogr- no.9 (" Chemical Aspects oI the Production and Use of
Grass "), pp. $-I8.

2.2. CooKE, G. W. (1060). Optimum fertiliser dressings. J. R. agrio.
Soc. l2l, 2l-33.

2.3. CooKE, G. lV. (1960). Soils aod fertilisers. J. R. qric. Soc.l2l,
170-t91.

2.4. CooKE, G. W. (1060). NegE synputrkter pi kemiska unders6k-
ningar av jordens bordighet. (So6e chemical aspects of soil
fertility research-) [In Swedish.] K. Shogs-och LantbrAhad.
Tidshl.9, l5l-170.

2.5. CooKE, G. W. (1960). The right place for fertilisers. Pracl.
Poucl Frng,24 (no. 3), 3H7.

2.6. MArrrNGLy, G. E.. G. (1950). Crops. ReP. Ptogr. ap?l. Cherrt.
44,28a-278.

2.7. 'WrDDowsoN, F. \'. (1960). Fertiliser placement. -Y.,4.,.S.
Quort. Reo, no. 48, 147-150.

RESEARCH PAPERS

2.8. ARNoLD, P. W. (f960). Potassium-supplying power of some
British soits. Nahue, Lond. 187, 436437.

Bdtish soils coDtaiDiDg similar amounts oI total K vary Sreatly in their
ability to releas€ norl-exchangeable K, For soils which had not leceived
h€a!:y K EaDuring the K released to crops increased with increases itr the
amounts oI 6oe clay (<0.3 tr) and also with the K coateDt oI the ine clay.
Amounts on the coars€ clay (0.3-2.0 p) were poorlv correlated with K-supplyitrg
powers of the soils. Only one soil, derived from Blauconitic MalmstoDe,
relea-sed signincant amoDnts of K from larte Particles.

2.0. ARNoLD, P. \ry. (f060). Nature and mode of \ reatheriog of soil-
Irctassium res€rves. J. Sci. Fd Agric. 11,2a5-292.

ID most partially weathered mineBl soils only a smaU part of the total K
is readily exchanged $'ith other ions; the bulk occuG in nontxchanSeable (or
difficultly exchanteable) Iorms in potash feldspars, micas and micaceous clays,
aU oI which are poteotial sources of K Ior plants. Some of the principles
utrderlying the s'eathering ptocesses itr feldspars, tiioctahedral atrd dioctahedral
Eicas are discuss€d. The ease a'ith which lreshly cleaved potash teldspar
,eleases K to \r.ater does ltot iodicate that leldspar weath€rs easily; itr soil
feldspar is protected by a surlace covering oI its own decomposition products.
Trioctahedral micis are less stable to seatberirg than dioctahedral micas,
particutarty during the eerly stagB oI Kdepletion; the stabiliti8 ot these
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two main groups oI micas difier morc thatr can te accoEnted Ior itr terBs oI
Fe++ contents. For micas atrd micaceous clays the relationships betweetr
parent lattices and weathering products must depend verv larsilv on the
extent to which Ia]er-charges have decreased on w;athering:

2.10. BREMNER, J. M. (1960). Determilation of Ditrogeo in soil by
the Kjeldahl method. J. agtic. Sci.55, tt-l3.

. The reliability of the Kjeldabl Dethod Ior determining \ in soits was
investi€ated. The same result llas obtained bt' a varietJ- of procedures,
including methods which recovered various formi of N not deteritirated bv
tle cgmmol Kjeldahl methods used lor anatlsiDg soils. It was concludezl
that little, iI any. of the N in the soils exaEitred ia-s as highly refractorl, .\-
coEpoutrds or a-s compounds coDtaiLing N -N or N-O lirlktsea. Resuttj bv
the A.O.A.C. method of determininS N in soils werc t0-3?/" lower tban those
by other metlods tested, but satisfaitory results were obtainld by this method
by increasiDg the period of diBestion recommended. .{mmoniu'm-N 6xed bv
clay minerals is dctermined by the Kjeldahl method. S€ and Hg are mori
eflective thao Cu for catalysing Kjeldabl digesrs of soil. CoDditi6Ds leadinq
to Ioss of N rD usinS S€ a.re de6oed, atrd dimculti€s in using Hg are discussedi
The most important factor lras temperature o, digestion *ith H'SO., this is
clntrolled largely by the amount oJ Kr(or Nar)SOr us€d. The p;riod o,
digestion required depended oD the concentration oIkrSO.; withlow con-
centratiotr (e.9., 0.3 8./ml. of HrSO.) it is necessarv to dig;st ior severat hours:
but with high concentrations (e.g., f.0 g./mt. H,SO.' short dig€stion was
eoougb. Catalysts affected the rate oI digestion tirh-iow but tror with hiEh
salt conceDtrations. -\ is lost from digestions above .l00o. Tbe amoun-ts
oI H'SO. coD-sumed by various minenl and organic soils during digestion were
measured. Serni-micro Kjeldahl methods gavi the same valuies fir soil N as
macro methods.

2.11. BREMNER, J. M. & JENKTNSoN, D. S. (f960). Determination oI
organic carbon in soil. I. Oxidation by dichromate of organic
matter in soil and plant materials. J, Soil Sci. ll, lS4O2.

OrgaDic C contenls of a raDge of soils aDd oI various materials (mosuv from
plants) were determined by the titrimetric methods of TiDsley alld \;alkley
and-Black, tbe)' were compared $.ith tlo6e obtained by Shaw,s wet coEbustio;
metlod. Tinsl€v's method gave more reliable resultj with soils than 

,walklev
aod Black s method; neither was satisfactory for precise work. Botb giv;
high results with organic materials less oxidised than elemental C and-low
results *,ith oiganic materials more oxidised, but this efiect was ma-sked with
materials that do not react complelely under Walkley aDd Black conditioDs.
guantit"tive results were obtain_ed on a raage of wh6le plant materials with
botb Tinsley's and Walkley aDd Black's metf,ods. C contents detem0ined bv
Titrsley s method for a raDqe of Durc orsaDic comDounds asre€d vrith theorr;.
Tinslev s method does not give duatrtitaltive resul'ts with cErtain soits. partiv
because of the oxidation level of tle orgaaic Datter in them, aDd partly b&ausi
oxidation is incomplete.

2.12. BREMNER, J. M. & JENKTNSoN, D. S. (1960). Determination of
organic carbon in soil. II. Efiect of carbonised materials.
J. Soil Sci.ll, 403-408.

A va.iable, and often substatrtial, amount of the C in carbonised materials,
like coal, charcoa.l and graphite, is o\rdised when these materials are treated
with acrd dicbromate in determiDiDg soit organic C. These melbods cannot
be us€d to detect carbonised materials in soil, or to discriminate between C
in carbcnised materials and C in soil humus.

2.13. JEN(rNsoN, D. S. (1960). Scintitlation counting oI carbon-I4.
Nah.re, Lond. 186, 613-6f4.

A method was developed for counting high activities of I.C which is rapid,
precis€ aDd iDdependent of the cbemicat form of the r€.

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-1-93 pp 6

.\ BST RACTS OF P.\PERS

2.14. RoDRrcuEz, J. & MATTINGLY, G. E. G. (1960). Estimation of
potassium in soils by determination o{'oK content. J. Sci. Fd
Ag/i..ll,717-721.

The K contents of 38 soils Ircm Great Britain and Spain *'ere estimated by
detemining their couDt rates iII a cylindrical Geiger-Miiller tube. The count
rate was cooverted to % K from a celibration curve obtained vrith mixtures oI
powdered quartz and mitrerals of kflown K conteDt and density. The mean
amount o{ K in 26 soils from Central, Eastem and Southern England was
0.10% K higher by counting than by chemical aralysis because they contained
other radioactive elements. The ndioactivity oI these soils, other thatr that
from K, was equiva.lent to approximately U 2 5 p.p.m. ard Th 18 p.P.m.
Results by chemical analysis atrd b)'counting diftered more with 12 soils Irom
Scotland, Wales and Spain than with soils frorn Englard.

The standard error oI the mean of duplicate estimatiotrs oI the K contetrt
of soils was about :i0.075% K {or the radio-chemical method, and +0'023 to

=0.026yo 
R for two chemical methods.

2.15. WrDDowsoN, F, V., PENNY, A. .t Coorr, G- w, (f960). The
value of calcium nitrate and urea for main-crop potatoes and
kale. J. agric. Sri. 55, l-10.

Tweoty-two expedments otr maitr{rop potatoes aad seven experiments on
kale in 1955-67 compared calcium dtrate and ammonium sulphate applied to
the seedbeds belore plarting; urea {ras also tested in l5 of the potato experi-
ments and 6ve o{ the kale experiments in l05G-57. Calcium nitrate usually
gave less potatoes than ammonium sulPhate, Particularly with the hiSh
dressings. Smaller yields n ith the nitrate were usually associated with severe
checks to early grol,th occuritrg during dry sprin8s atrd with dressings con-
centrated too close to the seed, but yields were also smaller at some centres
where early growth *as not checked. Calcium Ditrate and ammonium sul-
phate were loughly equivelent for kale wheo nitBte did not damage germina-
tion: but heavy dressings oI nitrate inthe seedbed 8teat-ly decreased kale
plant numbers r,hetr thele was little raifl alter sovrinS. Granulated urea
t€sted in 1956 contaitred 4.5% oI bioret, and it delayed emergence and afiected
plant estabtisbment seriously in several oI the potato experiments; damage
increas€d with the level of maDuritrg aDd rxas acceotuatd when dressings
were broadcast over Iurroriis before harrd-planting. Yields Siven by this
batcb oI urea were less than witl other N fertilisets, aDd whetr l 5 clft. ii/acre
was applied they werc less than with no DitroSeo at all. Purer cr,'stauine
urea (having less than l% of biuret) used in the 1957 e4)eriments did not
affect emergenc€ of potato€s and gave yields similar to tbose from ammonium
sulphate. Tbere were similar ellects in the kale experimeoe; Eranulated
urea containing much biuret damaged Sermination severely in 1956; the
purer products coltaining little biuret used in later yeals affected plant
numbers at ooe ceDtre in 1957 and at the single lg58 centre. Where the
establishment ot kale was unafiected, urea and ammonium sulphate Save
similar yields. Dressiogs applied partly to the seedbed atrd partly in mid-
sdrson Save sligbtly bjgher averaSe yields of kale than an equivaletrt total
amount oI N all applied belore sowinS.

2.16. \llDDowsoN, F. V. & SHAV, K. (1960). Comparisons oJ casein
and formalised casein 1lith ammonium sulphate, calcium oitrate
alld urea Ior Italian ryegrass. Jf. agric. Sci.55, 53-59.

SiDgle dreqsings of ammonium sulphate and oI caseitr were oI similar walue
at each of thrce cuttings of Italiatr ryegrass io 1956. Caseir treated uith
Iormalin rcleas€d \ much more slo*'Iy and was oI little walue itr the early Part
oI the growing seasotr. Formalis€d cas€in produced significantly higher
yields thatr casein at the later cuttinSs in 2 years, but aggregate increases Irom
this material were moch less than those {rom untreated casein in each season.
Formalised casein increased yields considerably in the year after application.
Single dressings of Jormalised casein were also compared with " repcated "
dressings oI ammonium sulphate, calcium nitrate and urea, ir which the same
total quantity oI N was divided equally between cuttings. Formalised casein
produced much loEer yields than these " repeated " dressings iII the early
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pait ol the searon, but was o{ only slighuy less value at the lagt cut itr 1060
atrd tave the hiShest yield at the fnal cut in 1957. At$etate yields Ircm
repeated dres.iings ot inorgaoic -\ Iertilis€rs were trigber than those given by
sinSle dressints of either form of casein. Urea applied berore sowiog (at 0.6
cwt. N/acre) afected germhation atrd pl,art establishrDeDt slightly. UDder
dry conditions bottr urea and calcium nitrate gave higher yields tha! ammo-
nium sulphate, but with adequate rain the tbree lertilisers behaved similarly.

2.17. WrLLrAMs, R. J. B., SroJKovs(A, A., CooKE, G. W. & WrDDow-
soN, F. V. (f060). Effects of fertilis€rs and farIlyard manure
on the copper, manganese, molybdenum and zinc removed by
arable crops at Rothamsted. rf. Sci- Fd, Agic- ll, 570-575.

The Cu, lln, trIo atrd Zn contetrts oI 6ve difiereot crops grown itr aD
experiment teting larrEyard manure (FYllt) and N, P and K fertilisers '\,erc
measured. Fertilisers and FYM had similar aEd rather small efiects on the
percentates oI micro-[utrietrts in the 6ops; the total amounts oI micro-
nutrients removed were related maiDly to the yields. Clover aDd kale removed
much more Mo than did the other crops; clover had a high requireme[t for all
the micro-autrients examitred. The fertiliseG used supplied only imigniicant
amounts of micro-nutrietrts, whereas the 15 tons/acre oI FYM supplied as much
Cu, Mn and Mo as the 6ve ciops together removed, atrd nearly as much Zn. The
soil us€d cootaiDs enough o{ thes€ micro-nudeDts for very many lotations oI
arable crops provided the total quartities presetrt become available. Althouth
the FYM dressing used supplied more of each of the micro-nutrients thatr rras
Beeded by aDy of the ffops giown, it afiected crop gros'th by the N, P and K
it supplied atrd by improving physical conditioDs ia the soil.

PedoloAr Department
GENERAL PAPER

3.1. STEPBEN, I. (1960). Clay orientation in soils. Soi. Progr. Lond.
,18, 322-330.

A review of rccent work with 35 referetrces. Optical aaisotropy oI clay
agSregates ilr sedimentary deposits atrd soils results Irom the orieDtatiotr of
the iDdividual plateleb. Several disti-trctive patterns of clay EorpholoSy
exist in undisturbed soils, and detailed itrvestigation of the miclomorphology
yields valuable infomatioa oD the conditions o, deposition oI the parent
Baterial and on the genesis of the soils, and assists in their classification.

Soll Mtcrobtology Department

GENDRAL PAPERS

4.1. JacKsoN, R. M. & BRowN, M. E. (f060). Plant roots and soil
micro-organisms. Chem. 6 Ind- 6, l4Fl42.

4.2. NurMAN, P. S. (1960). The place of the nodulated legume in
agriculture. li.A.A.S. Qta . Rctt.19,2O-26-

RESEARCH PAPERS

4.3. BRowN, M. E. (f96I). Stimulation of streptomycin-resistant
bacteria in the rhizosphere of legumi[ous plalrts. J. g.rr. Miaao-
bior. (In the press.)

Bacteria resistant to streptomycitr and rose betrgal were preferentially
stimDlated in the rhizoq)hercs of seveBl platrt species. Le8uminous plants
were the most efiective stimulalts, and clover plants as young as 6 days had
soBe efect. Tbe s€parate and coBbined efiects oI rose benSal and strcPto-
mycin in the isolatioo medium srere examined. Rose bengal alone had little
efiect on bacterial numb€B, whereas streptomycil alone decreased them.
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The two substatrces together afiected rhizosphere coDnts striLingly but
irreaularly. The bacteria from rhizosphere and soil were grouped according
to their outritional requirements. ChromoteDic bacteria with simple lequire-
merts'\rere the mo6t abundant resistant lorms ia the rhizosphere, aod a
spq.ies of Flaoobaclclir.''i was especially favou&d.

4.4. GrBsoN, A. H. & NurMAN, P. S. (1961). Studies on the ph),siology
of Dodule formation. VII. A reappraisal of the efect of pre-
pla\ting. Ann. Bot. 24, 420-,433,

The tihe tie 6rst nodule forfiis is advanced and tie total Dumber oI
nodules formed is depressed by $o*.ing Trifoliurn P/atcnso L. aD.d Medicago
sal;oa L. on asar slopes previously plaEted with seedlinSs of thesa species.
These efiects were at ilst attributed to root secretions, which at low cotrcetr-
tratiotr bastetr initial nodulation but at hither coDceBtratioos itrhibit Dodule
Iormation. Further x,ork has shown that initial nodulatio[ is stimulated
because the preplant relroves traces oI nitrate from the medium. The amount
of nitrate io the tap $ater used to prepare the medium (0.5 p.p.m. N) iDcreas€s
the number oI trodules Iormed on ttre control plants, and this efiect explaiDs
to a coDsidenble extent the depr€ssion of trodule uumb€rs by preplanting.
Initial nodulatiotr u,?s delayed by small amounts oI nitrate aod dtrite, but
Eot by other forms oI combined nitroSen (ammonium, asparagiDe aod urea).
All Iorms of combitred dtrogetr tested itrcreased the Dumber ol Eodules forEed
over a period oI 8 veeks when supplied at atr initial concentration of 20
p.p.m, N.

4.5. NuruAN, P. S. (f96f). Variation in symbiotic efiectiveness iD
subterranean clover (Trifolitm subterldn &rn L.l Aust. J. agic.
-R s. (Itr tle press.)

The symbiotic effectivetress oI l5 varieties atrd oI four tetraploid lines in
associatioD with several strains of oodule bacteria lPas exami[ed. Small
dirfferetrc€s in yield occurr€d betwee! host var'ieties; the valiettl order of
rcspotrs€ depeaded some*hat on the ba.terial shain. Hybridisatioa between
varieties increas€d yielG sliShtly itr F., less in F. and llot in F.. With otre
doubtlul exceptioD, all attempts to alter efiectivene$s by selectiotr or breeding
within hybrid matelial Iailed.

4.6. SKTNNER, F. A. & WALKER, N. (196f). Gro],".th of Nit/osornonLs
e*/o?ea in batch and co[tinuous clltrute. Alch. Mihrobiol. 38,
339-349.

A clear dedium was used to trow pure cult\res ol Nilrosofionas aurofeo in
flasks alrd itr the continuousrulture apparatus.

OI seveml metallic ions examined irl flask cultures oI liirrosororas, Fe at
2 p.p-m. and Co, Mf, and Zn at I p.p.m. were not toxic, Ni aDd Cr at con-
ceatrations greater than 0.25 p.p.m. inhibited groFth; Cu stopped giouth
completely at 0.5 p.p.m. aDd inhibited it at 0.1 p.p.m. Staiuless ste€l oI the
specifcatiotr EN58B did uot afiect trowth.

Io the contitruous-culture vessel Nit'osornonas showed a gro$th respoDse
to Fe otrIy when the population exceeded about 500 X 10. oryanisms/ml.
The minimum doubling time was about 8 hours in flasks and ll hours in the
culture vessel. With efiective aeation and automatic p}{ control, cultures of
Nit/osononds *ere grown successlully in continuous culture, aEd gave a yield
of 2.14 g. dry u'eight of bacteria from 30litres of cultule jn 6 days.

Botany Department
GENERAL PAPERS

5.1. (BLACK, J. N.) & WArsoN, D. J. (1960). " Photos),nthqsis and
the theory oI obtaining high crop yields, by A. A. Niciporovic."
An abstract with a commentary. Field Cro? Abst/.13, 169 f75.

5.2. HuMpHRrEs, E. C. (1960). Efiects of mutilation of the root on
subsequent gro$th. Sci. Hort. 14,4248.
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5.3. HuMpHRrEs, E. C. (1960). Inhibition of root developEent on
petioles and hy?ocotyls of dwarl bean lphascolus l.)ilgdtisl by
Kinetin. Prysior. Plant. 13, 659-661.

Kitretin inhibiLs root formation on petioles and hwocotvls oI dwarf bean.lt ioduces callus on petioles but not 6n hypocotyls.' r'h:n kiDetin is sub-
sequently \['ithield, normal roots originate from the callus. Kinetitr counter-
acts tbe e6ect of Dapbthalene-acetiCacid in inducing root formation.

5.4. HuupHRrEs, E. C. & FRENCH, S. A. W. (1960). The efiect oI
gibberellic acid on leaf area and dry matter productioD in Majestic
potato. Ann. apfl. Biol. $, 177-188.

$aeD tibberellic &id (50 p.p.m. in aqueous solution) was sprayed t\rice
or six tim€s at weekly intirvalion potat; plants (var. itajestic') 

".'ittr 
a lo*

or br8h Ditrogen suppl]'it did not adect rate of leaf productioo otr the main
a-ris, but caused earlier s€nesceace oI leaves, especiaUi with the more frequetrt
spraliog, and itrhibited Ieaf production and growttr on laterals of the'high
tritrogen plaots at Dodes l0 and lt. but not at other nodes. This centr;l
regioD of tbe stem appears to bave a low growth potential, probebly because
rt lres midway between two zoDes of active grofih, viz., the basal bratrcbes
and the you;8er leaves on the maitr steE." Competition between these is
increased b!'gibb€rellic acid. Gibberellic acid incraased lea, area even ,trhen
lack of tritroSen was restricting growth, but this did not produce extra dr!,
matter. Tub€r weiSht was iniria-sed more in hith nitroden plants by twb
spra!-in8s than by six sprayings. The net assimiiation rate ol low-nitrogen
plants was halved by spraying. but was not changed in high-nitoteD plaits,
where the value was simila. to that ol low-nitrogen control 

_plants. - Th; high-
tritroSen plaots had absorbed nearly all the available tritrogen betseen the
second and third barvests, but plants treated with gibberellii acid, neverthe-
les!, bad more total dry weight and tuber dry weithl than the cotrtrots. The
oitrogetr coDtent of tbe leaves exptcssed on an atea basis was lower in sprayed
plants aDd, raith continued spraying. fell at the third harvest to equal that o(
Iow-nitroSeD plants. Evidentlr-, the efiect of gibberellic acid d;p€nded on
tbe interaction between the ra6 of application;nd the nitrogeD s;pply, but
further work is necessary to de6ne th;;onditions that give the-maxiin'aiifiect
on dry-matter proJuction.

5.5. HuMpHRrEs, E. C. & MAcTEJEwsKA-PorApczyK, W. (f960).
Efiects of indoleacetic acid, naphthalene-acetic acid, and kinetin
on phosphorus Iractions in hpocotyls of dwarf bean lPhascolus
oulgaris). Ann. Bot. Lottd. N.S.24, 3ll-316.

Total phosphorus and orthophosphate in hypocotyls of dwarf beatr were
iDcreased by NAA aDd uDafiected by kinetin. Acid-soluble bouDd P, repre-
senting several differcat compounds, was increased by NAA arld by hither
coDcentrations of Linetin. Ribotrucleic acid phosphorus was greatly iEcreased
bv NAA aloDe and slightly inhibited by kin;tin lt mg./I.). The iarge efiect
of NAA is probably associated vrith increased cell number.

Kitretin strooSly iDhibited formation of roots in bean h)?ocotyls, apparently
not by inhibiting cell division, but by influencing the kind oI cell produced.

5.6. THoRNE, G. N. (f960). \'a ations with age in net assimilatiofl
rate and other gr-o*th attributes of suga!-beet, potato and barley
in a controued environmeot. An t. Bot. Lond. N.S- A, 356-37L.

\\tren sugar beet, potato atrd barley plants were grom in a controlled
environment, Eet assimilatiotr rate based on leaf area of all species lell ap-
ptoximately liDearly with time by 1o/o ot ltle initial value per week lor suSar
beet, aDd by I5% per week for potato and barley. -\_et assimilation rate based
on leaf weight and leaf nitro8en content decreased at about l5% oI the initial
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value per week for all species. llean values for potato and barle)- \r€re similar
and less thaD Jor sugar beet.

Relative groEth rate, relative Iea.I giolrth Iate and leaf-area Btio lell *'ith
time at similar rutes for all species.

5.7. THoRNE, G. N. (f96f). EIIects of age and enviroflment on net
assimilation Iate oJ barley. AwL. Bor. Lond.. N.S. 25,29 38.

Net assimilation rute (E) of barley grclln in pots iD the open at Ottawa
decreased during June alrd Juty by 77%, and that oI similar plants traNferred
to a constant enwironment Ior the 2 vreeks duriflg which E \r'as determiDed
decreased by 90016. Thus, the lall itr E with age was partially masked out-
dooG by the improvement o{ enviroDmental conditions during the experiment.
PlaEts groi!.n continuously in the constant enwironment had lower E, grcater
leaf area and dry r'eight atrd earlier ear emergetrce than plants of similar
age translerred to the constant-enviroDment rooms from outdoors.

5.8. THURSToN, J. M. (f961). The effect of depth of buryhg and
frequency oI cultivation on survival and germination of seeds of
wild oats lAoena falua L. and Atena luilooiciona Dnr). Weed
Res. l, 19-31.

Seeds of ,4. Iahra ar]d A. hadoaiciaia were sown in small field-plots at
Rothamsted and subjected to 5 difierent regimes oI depth and Irequeacy oj
cultivation Ior 3 years, after which aU plots ll'erc dug to 15 cm. itr spdtrg and
autumn Ior the next 4 yeafs.

Seed survival and germination were influenced more by species thaD b.v
cultivations. The maximum survival rvas 6l months iot A. fajua and 33
months lor A. ludoti.iana. A. fttlu.a gettult,.-ted. in spring aDd autumn, l.
ludoti.iana in winter. Most s€edlings oI A. fatua appeared. in the second
spring, but 807" of seedlings ol A. lladooiciana came in the first autumn and
wirte.. Less than z$yo o{ the seeds so$n produced seedliDgs, although
viability remained good throughout 8 years' dr],' storage. Seeds ot A. fa.tud
survived slightly loDger at I5 cm. than in the top 5 cm. oJ soil; A.ludouiciana
$ras less afiected by depth of buryitrg.

5.9- WHEELER, A. \!-. (f960). Changes in a leaf-gro\yth substance in
cotyledons and primary teaves during the gro$.th of dwarf bean
seedlings. Jf. erP. Bot. ll, 217-226.

A leaf-growth substanc€, a.tiwe in the etiolated dwarf French bean leaf
disk test and with the same R, value as gibberellic acid oD cbromatograms run
with isopropaDol-ammonia-water, was found in the acidic fraction of ethyl
acetate o.tracts Jrom dwarf French bean (Phaseolus ,r./galis) primary leaves
and cotyledons. The amount o{ this leaf-growth substance per cotyledon or
primary leal reached a maximum then IelI; the maximum cotrtent in the
pdmary leaves occurred later thar itr the cotyledons, and coincided with the
maximum gro$th rate oI the primary leaves. Leal-gro*th substances did not
accumulate ill primary leaves of dark-grown plants.

Biochemistry Department

CE^'.ERAL PAPERs

6.1. PrRrE, N. \v. (1960). Neiv foods for \\'orld needs. J?oJ. Sor.
Heahh J. 80, 198 203.

6.2. PrRrE, N. \\:. (1960). \ew sources oI food- Disco,ely,21,374-
379.

6-3. PIRIE, N. \\'. (f960). \\'ater hyacinth: a curse or a crop?
Na.rure, Lond. 185, 116.

6-4. PrRrE, N. W. (f960). Lung caocer and tobacco mosaic virus.
Lancel, 26 March 1960, ?07.
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6.5. PrRrE, N. W. (f960). The present position and future treeds of
research oD leaf proteia. Proc. Cortf. or, Protair. Needs, WLshirrg-
,ot DC Nat. Acad. Sai.Nat. Res. Co*ntil,2l-32. (Ir the press.)

6.6. PrRrE, N. W. (196f). The maintenance oI IiIe in space ships:
sJmthesis recycliog, and the steps towards a microcosm. 7r.'
The Biolagy of s?aae tl@el (Inst. Biol.). (In the press.)

6.?. PrRrE, N. W. (1961). Protein foods from plarts. Sf@rr, 4,
2l-23: Sci- World, 5, 20-22.

6.8. PrRrE, N. W. (196f). A biochemical approach to world trutrition.
Ma! & Bahel Ldb. Brrr. (In the press.)

6.9. PrRrE, N. W. (1961). The production and use of leal protein as a
human food. Far Ea.s, Trade,16, 3lO-311.

REsEARc}l PAPERS

6.10. ByERs, M. (1961). Extraction oI protein from the leaves of
some plants growiag in Ghana. ,J. Sci. Fd Agtic. 12,20-30.

ExtBcts were made Irom the ftesh leaves of 60 tropical species by mincing
them and squeezing the resultent pulp through cotton cloth. Total-N a.ad
protein-N determinations were made on the extracted j uice, and the percentages
of total-N atrd proteio-N extracted, and total-N remaining iD the fibre v.ere
calculated. Small samples oI crude protein were precipitated Irom the sap at
80' and analysed for total N.

The results are classifed according to the extra.tability of protein-N from
the leaf and to the protein content of the product isolated. The legumes, most
of which were specially grol,n, were the best sources of easily extractable and
good-quality protein, but good results were also obtaiaed 1pith a Jew oJ the
more common weeds, which in general yielded more proteitr thatr the leaves
from existing crops. I-eaves of some species contained much mucilage or
ibre, a-Ird it was difficult to maLe adequate extracts from them by the method
described.

6.11, DAvys, M. N. G. & hRrE, N. W. (1960). Protein lrom leaves by
bulk extraction. Engiwering,19O, 27+ 275.

The principles goveming pulpitrg and pressing moist fibrous material such
as lresh leaves are set out, and descriptions are givea oJ the pulper aDd press

6.12. FEsaENSrErN, G. N. (f96f). The extraction of protein from
Breen leaves. J. Sci. Fd Agric. (In the press.)

Extraction oI nitrogeBous material (especially protein l1itrogetr) from leaves
of difieretrt species has been studied usitrg the Pirie steel press, which grinds
small quantities o{ leaves by forcing them through a narow slot. Extraction
oI young tobacco leaves is comparable with high-speed maceratioD, zurd
sedimentable material is more dispersed; extraction utrder alkaline co[ditioBs
is increased because chloropla-sts are more dispersed. 90-95% oI trikogenous
material is extracted after using detergents to release nitrogen from rcsidual
fibre alter i[itial exkaction in the press; less dtrogefl is released Jrom
macerated fbrc.

6.13. HoLDEN, M. (196f). The breakdo&'n o{ cblorophyll by chloro-
phy\ase. Biochem. J. 7A, 359-364.

l. Soluble cblorophyllase preparations vlere made from sugar-beet leaves,
which have the highest activity oI all species tested.

2. For the partly purifed enz,.rne the optimum conditions lor enzjrme
action are pH 7.7 at 25" and. an ar.etone concetrhation oI 40%.

3. When dark-gro1!.n pea seedliDgs with very loE' chlorophyllase activity
sere transl€rred to daylight the activity rose itr 48 houls to a level comparable
with that of light-groFn seedlings.
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6.14. MANN, P. J. G. (1961). Further purification ard properties oI
the amine oxidase of pea seedlings. Biocheu, J- (In the press,)

Prepantions oI pea-seedliog amine oxidase, obtained by a method pre-
viously described, were further purifed by column chromatoSraphy on
hydtoxyapatite atrd DEA-cellulose to give an 880-fold purincation. The finat
preparatioDs were pink solutioDs with maximum absorption at 500 mp. This
was the only band detected in the visible part of the spectrum. The colour
was discharged by sodium dithionite and by l: 4{iaoiDobutare, utrder
anaerobic conditions and restored by oxygenation. The colour was also dis-
charged by hydrazine; this leaction was not rcversed by orygeDatioD. The
prepaBtions contaioed 0.0H).09% o, copper. It is sug8ested tiat the piDk
colour comes Irom a copper complex of a carbonyl compoutrd atrd that this
complex Iorms the prosthetic Sroup of the enzyme and undergoes a cycle oI
reduction and re-oxidation duriDg the catalltic activity.

6.15. MANN, P. J. G. (1960). Further purifrcation and properties of
the amine oxidase of pea seedlings. Biochcrn. J. 76, 44 P.

6.16. MoRRrsoN, J. E. & PtRrE, N. w'. (fSOl). The targe-scale pro-
duction of protein from leaf extracts. J. Sci. Fd Agric.l2, l-5,

Juice froE ftesh, pulped leaves is lreed ftom most oI the starch grains, trbre
aEd detritus aod coaSulated quickly vrith steam. Tbe proteio coagulum is
fltered ofi, washed with water at pH 4 and pressed into blocks tith 3G40%
dry matter. In this {orm it teeps uader rcIriSeration.

Texture, colour and nutritive I'alue oI the fnal product are determined by
the cotrditions of dryio8. The precautioDs Eeeded duritrg drying, especieuy
(reezeiryi!9, are described. The products arc fairly stable at room tempeta-
turc, but lipids have to be removed belore the protein will keep permanently.
The conditiotrs {or doing this by acetone extraction are described.

The composition oI the protein atrd the uses to which it catr be put are
described briefly.

6.17. PrRrE, N. W. (I96f). The disintegration of solt tissues in the
absence of air. J. agric. Erlgng Res. (In the press.)

A device is described in \f,hich, with exclusioD of air, solt materials are
pulped by being forced throutb a slot oI adjustable width at high pressures.

6.18. SINcIr, N. (1960). Difierences in the natule of nitrogeo pre-
cipitated by difierent methods from wheat leaf er-tr"acts. Bio-
chirrL. biophys. Actd, 45, 422428.

More nitrogen is always precipitated ftom a leal extract by ticNoroacetic
&id than by boiling the extract. When the extract is coa8ulated by slow heat
much nucleic acid is lost, plobably Irom the activity of Ieaf RNase during
heating. If the coaBllation is done by lapid heatiDg the enz],.mes are inacti-
vated, but some nucleic acid lemains uncoaguleted due to partial disnrptioo
of aucleo-proteins. Trichloro-acetic and percbloric acids behave similarly and
precipitatc N which consists oI protein N as well as nucleic ecid N. Uranyt
TCA precipitates some TCA soluble pol,'nucl€otkies and also retrders some
lipoprotein-pol,'nucleotide complex iDsoluble in lat solv€Ets.

Plant PathologJ. Department
GENERAL PA"ERS

7.1. BAV/DEN, F. C, (f960). Plant viruses: what they are alld what

7.2. BAwDEN, F. C. (f960). Plant diseases. Bull. atom, Scicnt. 16,
247-250.

7.3. BAWDEN, F. C. (1060). Soil-bome virn*s. Agrictlltule, Lofld.
67,387-39t.
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7.4. GL1'NNE, M^Ry D. (1960). Eyespot and take-all ol wheat and
barley. fr.' Neu tcchniquas it the deuclo?mznt of t rinial uhcar.
Nickersons, Griosby.

7.5. GREGoRY, P. H. (1960). Outdoot aerobiology. Eideat)out, 19,
222-228.

7.6- GREGoRY, P. H. (f960). Botrjrtis diseases oi \arcissts. Daflodil
Tltli? Ycd/b. Jor 1961, ll2-116.

7.7. HARRrsoN, B. D. (1960). The biology of soil-borne plant viruses.
A&tatc. Virus Res. 7, 129-l5S-

7.8. KrEczrowsKr, A. (1960). Photoreactivation in viruses and
plants. ?rd inl. Congr. Photabiol., Copenhagen, 1960.

7.9. LApwooD, D. H. (1960). Recent developments in breedirg for
the control of potato blight. N.,r.l.S. Qualt Rel). ro. 47, Spring
1960,93-98.

7.10. WAasoN, MARToN A. (1960)- Intera.tion, or getretic rccombina-
tion, b€tweeu potato viruses Y aDd C. f, .. Slrmposium otr '' The
nature and exploitatioD of crop plants; rqsistance to disease ".
Irndon, January 1960.

7.11. WArsoN, MARToN A. (f960). The u'ays in which plant viruses
a-re transmitted by vectors. Re!. 7th Corn onuealth eir. Conf.
Irndon, 1060.

RESEARCII PAPERS

?.12. BA\VDEN, F. C. & Kr,rczrowsxt, A. (1060). Some efiects of
ultraviolet radiation ou the infection ol Nicorion4 glutinoso
leaves by tobacco mosaic viius. Virolog!,lO, 163-laL

Ultraviolet radiation afiects the cape.ity ol Nicoliana th.tinosa lea\t6 to
support the multiplicatio[ o{ tobacco mosaic viius (TMV) more tbatr was
e-s:sumed by previous workers, atrd conclusions dra\rd {rom experimeDts iD
which leaves were irradiated at difierent iDtervals alter inoculatiotr are oI
doubttul validity. The efiects vary Sreatly with chanSes in the physiolotical
state of leaves, and, althouth exposing irradiated leaves to dayli8ht car repair
irradiatiotr daDage, photoreactivatiotr do€s not produce a coDstart rcsponse;
depenilirg oD tie dose of radiation energy aDd tbe state o{ the leaves, photo-
reactivatiotr may enha[ce the odtiDal capacity, lestore it completely or restore
it or.ly partially. Rubbht leaves twic! celr prevetrt daylight lrom repairiDt
damage done by BdiatioD to th€ leal's capacity.

The response to photoreactivation also depetrds on the tl4)€ oI i-troculum.
\l'hen leaves are iaoculated \dth iltact TIUV immediately after irradiatron,
exposure to daylight iocreas€s the trumber oI l€sions to the same etteDt as
wheD irradiated leaves are kept in daylight for some hours belore they are
inoculated. By contrast, leaves inoculated witb iofective nucleic acid im-
mediately after irradiatioE produce no more lesioDs when Lept itr the light
thaa wheD kept in the dark; irradiated leaves kept in the light Ior some houls
before inoculation, hol,vever, produce more lesions than comparable leaves
kept in darkness. Photoreactivation oI the leal's capacity to support infection
takes some time, and it seems that the intact virus particles can sun'ive this
time uDlarmed i?t oiao, w}rerels the uastable nucleic acid is inactivated.
Further evidence for the instabilit]' of the nucleic acid came from experiDents
u'ith irradiated iDocula; the nucleic acid v/as photoreactiwated when leaves
r*'ere erposed to daylight imm€diately after inoculation, but not whetr they
were kept in darLDess for 0.5-l hour before being exposed to light. Nucleic
acid that does llot establish infection qrithin an hour oI inoculation s€ems to be
d€stroyed.
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7.13. BRoADBENT, L. (1960). InJectivity oI aphids bred on virus-
infected cauliflolver plal]ls. Atun. a.PPl. Biol. 4A, 377-3a3.

Caged cauliflower plants inlected with either cabbage black ring spot virus
(CBRS9 or cauliflower mosaic virus (CIMV) were colonised with M/zrs
Percicae ot Brel'icoryne brassicae. Wir]ged and winglecs aphids that volun-
tadly flew or *,alked lrom these pla.nts were translerred singly to healthy
cauliflower or other brassica seedlings to compare thek {eeding beha\riour atrd
ability to transmit the viruses. Wingless aphids settled to probe more
readily thar winged, and B. brussicee v.as initially morc restless than ,,l4.
persicae. CIM! *'x more readily transmitted than CBRS\r by both species,
an,d. B. btassi.cae rarely transmitted CBRSV. Wingless aphids transmitted
less often thatr witrged ones, and IIo wing]ess B. D/assicd, transmitted CBRSV,
although they did CIMV. Fewer aphids transmitted CBRSV lrom old plants
than lrom young ones, but plant age had little €ffect on CllI\' hansmission.

7.14. BRoADBDNT, L. & HEArncorE, G- D. (1960). Detection oJ lea{
roll irr potato tubers. Pktkt Path.9.

Some potato plaDts show no extemal syrnptoms during the year itr lvhich
they become in{ected vrith virus. As their tubers will give dis€ased plants in
the next year, a method for deciding whether or not seed tubers are inlected
would be very useful. Two methods ltrere tested. First, a staining technique
was tried, based on the abnormal Iormation of callose itr the phloem sieve
tubes oI tubers with lea{-roll virus. Second, neu'ly harvested tubers werc
treated chemically to break their dormancy, and they E ere grou'n on the south
coast oI Erglard during the autumn.

The staining technique was umatislactory because only leal roll is identfied
and virus Y is oltell prevalent in some parts o{ England. The second method
shows little promise because of the danger oI Jrost and the slight symptoms
sho*'n in the autumn.

7.15. BRoADBENa, L., HEATHCoTE, G. D., (BRowN, P. H. & \]I/IIEELER,
G. F.) (1960). Home produced seed potatoes (earlies). 1.

Prevention of vims infection by spraying for aphid control.
Erfel. Hort.3.

Trials at Efiord Experimenta-l lforticulture StatioD showed that whereas
unsprayed stocks oJ 6rst early potatoes quickly became inlected with aphid-
transmitted viruses, particularly Ieaf roll, spraying cotrtrcUed aphids and
Iimited the spread oI viruses t ilhin l-}le crop. Sprayed stock were retained
hea-lthy enough to use as seed for several years. Roguitrg in additiotr to
spnying Iurther decreased incidence. The thoroughness atrd correct timing
ofsprayin8 wa-s important. lLshou,d begin at 75% emer8ence a-od be repeated
at l{-day intervals as long as the plants are actively growing. DDT
emulsion is an efncient atrd economic insecticide used at 2 lb. active ingredieDt
per a.rc Per aPPlication.

7.16. BRoADBENT, L., HEATHCoTE, G. D. & BURT, P. E. (1960).
Field trials on the retention of potato stocks in England. Eur.
Porab 1.3,251-262.

Field trials done to supplement replicated sma]l-plot trials showed that the
incidence of leaI roll and Y viruses in potato crcps remained low Ior several
yeals in mary parts oI Ergland when the crops were sprayed with insecticide,
and in some parts, where aphids were Iew, rrithout spraying. Four spla]'s
with DDT emulsion at 2 lb. of active ingrcdient per acre per application, at
interva-ls of 14 days, starting sooD alter the plants emerged, were enough to
check spread from sources withitr the crop.

Insecticides did not prevent viruIiferous aphids, coming Irom outside the
crop, {rom in{ecting sprayed plants. Although many growels could salely
keep potato stocks for several years longer than they do now, othe6 could not
because vims Y is irtroduced by aphids ftom other crops in the same area-
Risk lrom incoming inlective aphids ri/ill remain until aU potato crops are lree
Jrom virus, but iI all inlected crops were spra,yed with an efEcient aphicide
belore the summer dispeGal flight this should Sreatly decrease the amount of
disease introduced into healthy crops.
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7.17. BuRr, P. E., BRoADBENT, L. & HEArEcorE, c. D. (f960). The
use of soil insecticides to control potato aphids and virus
diseases. Anr. aipl. Biol- 48, 580-590.

(For summary see beloE, tro. 9.5.)

7.18. BuxaoN, E. W. (1960). Efiects of pea root exudate ou the
antagonism ol some rhizosphere micro-organisms to.wards
F*sariurn orls?olum I. pisi. t. gen. Microbiol.22, 678-.689.

The microbial populations oI rhizosphere soil Jrom pea varieties Onward,
susceptible to !.ilt by Fusarhon ortsporurt l. bisi race l, and \irilt-resistant
Alaska were assessed at six successive plant-growth stages, by the dilution
plate technique. The most commonly fouBd rhizosphere orgaLisms were:
Glioeladi rnlosewn, Penicilliumspp.,bacteia, Fusali m rcseurn, F. orysforum,
F. salani, Motti.t?lla spp., Rh;zopus stolonil aDd Ttl.hodu,,a did?. Root
exudate Irom variety ODward slimulated growtb aud sporulation of some of
the more prevaletrt 24 of 60 ditrereDt species among 137 morphologically
difierent isolates of fungi and bacteria. Testing the rhizosphere isolates for
theit in tlilto eFlects oD tbe pathogenic -Fusariurrr showed, that 15% had no
efiect, 29% were slighUy inhibitory, 42% considerably more and l4% strongly
inhibitory. Promine[t among the strotrgest iqhibitors were a {ew bacteria,
Gliocladiutn rose fi aad stlaiffi of F. orysPo/utt, the last showing that intra-
speci6c inhibition occurs among the Fusaria.

WheD l0 of tbe more prevaleDt rhizosphere fungi were growo iD oedia
gotrtaidng rhizosphere soil exkact, root exudate or both, their ability to
innibit the pathogetric Fltsdriltttt gteatly increased; the most inhibition was
otrtained with culture frltrates o{ furgi grown iE the presence of both rhizo-
sphere soil extract and root exudate. Morphologicauy difiereBt isolates of
Glioclddi*rn roseLr, an,d, Fusaliufit o4tslotum itrhibited the patbogenic
Fusatitm Lo d;fIercnt extents, showiog that these species conLain ph,.sioiogic
strains that could act difierentially towards F. ortsporLm f. 2rsi iD the
rhizosphere-

The rhizosphere oI the wilt-resistaot variety Alaska contained Iro more
inhibitory isolates tha.n tbe rbizosphere of ti5e wilt-srisceptible Onward.
Although Lhere were Dore micro-org;nisms per uDit of dry rhizosphere soil of
the susceptible variety, the species isolated from the rhizosphercs of the
susceptible and resistant varieties did not difier qualitatively.

Rhizosphere micro-organisms that werc more prevalent up to the time
lnat F*satium invaded the host roots were trot prominent among the group
most antagonistic toaatds l}Ie Fasathtm. In addition, there yras tro correla-
tiotr between stimulation of rhizosphere organisms by rcot exudate and their
aEtasonism towards the Fusarium. Thrs implies that competitio[ bet\reen
pathogenic Fusai r al].d the other rhizosphere micro-Ilora for Dutrients itr
root exudates may be at least as importaot as overcoming anlibiosis in mai!-
laining successful Srowth oI the patbogen tre;Lr host-root surfaces. Although
these results are obtaincd in I)itto, they suggest that rhizosphere soil extract
atrd microbial metabolites together deGr th;-growlh ot Fusarium oxgspoturn l.
2isi near pea roots, and thal the gro\rth-promotiog eflects of rool exudate
from Lhe wilt-susceptible pea variety Onward are partially ofiset by its ability
to increase inhibition by some of the other rhizosphere inhabitanta.

7.19. BuxroN, E. W., (DoLrNc, D. A.) & (J. D. Rr!.NoLDs) (1960).
Additional pea varieties aod new selectiotrs resistant to Fusarium
\vilt. Plafl, Parh. 9, 54-56.

During 1959 further experiments to ind pea varieties that resisted wilt,
ca[sed by Fusaiurn orys|orurn t. Pisi, were done in the same way as those in
1958 atrd earlier (Buxton, Perry, Dolitrg & Reynolds, Pbnt Pdth. 1959, a,
3H5) . Two approaches to the problem 'were made : testing lor vgilt-resistarce
in progeny of healthy plants selected from varieties that y.ilted in 1958, and
growing further pea varieties to det€rmitre their reactions to wilt. The
experiments were at Ya-xley, Peterborough, on wilt-itrIested land used lor the
1958 experiments, and at Coggeshall, Essex, on a field that had carried severely
wilted crops of peas, varieties British Lion and Clipper, in 1958.
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7.20. (CADMAN, C. H.,) Dres, H. F. & HARRrsoN, B. D. (1960). Sap-
transmissible viruses associated $'ith diseases of grape wines in
Europe and North A,Jrcrica. Natule, Lotd.l87, 577-579.

Viruses were transmitted to Cheno?od.iurl arrlua. licolor, NicotiLna cleoe-
,arrdii and other herbaceous plants by inoculation of sap from North American,
Portuguese, French and Swiss grape vines afiected by virus diseases oI either
the Ianleal t]?e or the yellov. mosarc ty'pe, but trot Irom normal Srape vines
of the same varieties. Arl isolate Irom a North American grape vitre with
fanleal caused tlpical fanleaf symptoms when transmitted bacL to grape, but
it is utrcertain whether the viruses obtained from plants y,ith diseases oI the
yellow mosaic t}?e are the cause oI the yellow mosaic symptoms. Isolates
Jrom gtape platrts with yellow mosaic diseases were less virulent in herbaceous
plants thafl those Irom plants with {anlea{-t}'pe symptoms. Ilt L]itro pro-
perties in C. arr,.amnli.olo, sap of fve isolates selected {or detailed study
were: thermal ina.tivatior point, 58 65'; dilution end-point, :t;--rrioc;
longevity ir oi,trc al 18", 6-28 days. Serological tests showed tha.t aU the
isolates tested had antigens in commotr and polySonal particles of diameter
about 30 mrr. The grape viruses also share a. Iew of their antigetrs with arabis
mosaic virus. The distdbution oI a disease oI the fadeaf type ill trro
Portuguese vineyards was correlated with that of the nefiiatode XiPhinerna
inalez , r6t}}eteas X . atuericatuun wzs prcse\t ir all parts of the wi[eyards.

7.21. GrBBs, A. J. (1960). Studies on the importance of lvild beet as
a source of pathogeDs for the sugar-beel ctop. Ank. a??l. Biol.
tl8,77t-779.

Beet yellows yirus, beet mosaic virus, fist (Urorn?ces betae lPels.) Il-\,.|
and downy mildew (Pe"onosiorc schachtii Ftuckel) lrerc Iound to be common
in $.ild beet (Bela lltlga/is S.-sp. nalilina L.) SrowinA otr the foreshores oI
South Wales and southem England. The virus diseases were more prevaleflt
in south-east England tlan in the west, rust more in the *'est than itr the east,
and downy mildew is equally prcvalent in all regions.

Beet yellows is the most commercially important disease and is more
common in sugar-beet clops in East Anglia than elsewherc itr Great Britain.
There nras Do evideflce that beet yellol,s sprcad in East Anglia ftom wild beet
to nearby sugar-beet crops during the springs of 1958 or 1959, ald Myzus
Persicac S:r\z., the principal vector of yellows, was rur€ly Iound oII wild beet
growing otr the Io.eshore.

IIl glasshouse exp€riments aphids colonised sugar-beet platrts watered witb
tap water itr pre{erence to those watered with sea-water. Daily lvatering with
sea-water made plants unpalatable to aphids within 14 days. Aphids also
prelerred leaves spmyed with distilled vater to those that had beetr sprayed
with sea-water. Salt solutiotrs gave results similar to those obtailed with

.{ BSTRACTS OF P.{PE RS

7.22. GtBBs, A. J. & GowER, J. C. (1960). The use oI a multiple-
transfer method in plant virus transmission studies-some
statistical points arising in the analysis oJ results. AnL @fipl.
Biol. 48, 7 5-83.

The Irequency oI success oI attempts to transmit a wirus disease Iiom one
plant to atrother ha^s long been used to measure the efects o{ any oI the {actols
which influetrce transmission. Samples are taken from the population uDder
test (e.9., vectors, diseased platrts, etc.), and usually one sample is tested on
each test pla.nt; this is binomial sampling. However, in the procedurc we
name the " multiple-transfer method " more thafl one sample may be tested
on each test pla.at. This incrcases the trumber of samples tested v.ithout
increasing the oumber o{ test plants used, and errors from heterogeneity in
the population under test are there{ore lessened. Results Jrom experiments
using the multiple-transfer method may be evaluated by using the maximum
likelihood estimator. The method is particularly reliable when the proportion
oi infected samples being studied is small, but can lead to considerable over-
estimatioD when the proportion is higb.
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7.23. HARRrsoN, B. D. & NrxoN, H. L. (1960). Purification aud
electrotr microscopy of three soil-bome plal]t viruses. Yirolog!,
12, to4-tt7 .

Highly itrfective, purifred preparatioDs oI tomato black ritrg, raspberry
ritr$pot and arabis mosaic vimses were obtained by mac€rating inlected
Pelunia hybrida ot tabacco leave in a butanol-thlorofoni mixture, followed
by clarification, difierential centrifugatiotr and rate zonal cetrtrifugation in
sucrose density gradieDts. The sedimentatioD rates oI the three viruses
relative to that oI tobacco mosaic virus were €stimated. Elecbon Eicrotraphs
o{ shadowcast moutrts of {ormalin-treated preparatioDs showed that all three
viruses have icosahedral particles of average diameters 29-30 mp. Particles
embedded in phosphotungstate olten app€ared polygonat iE outlitre, but were
smaller in diameter thatr those in shadoved mounts. Some particles oI each
virus were deeply penetrated by phosphotungstate, but others werc trot.
Inlectivity 1ras alwa)'s as.societed with the prese[ce oI unpenetrated particles.
but there was no evidence that the penetrable ones were infective. Particle
shape, mode of traasmission, proFrties i, rrirro and behaviour in plants all
suggest that these viruses shoDld be placed in the same general sroDp in any
classifcatiol of plant viruses.

7.24. HrRsr, J- M. & STEDMAN, O. J. (1060). The epidemiology of
Phyto?hthola infestais. l. Climate, ecoclimate and the phe-
nology of disease ontbteak- An t. afpl. Biol. t18, 471488.

Temp€rature and relative humidity oI air within and above potato crops
were recorded tbroughout the growing s€asons oI l05l-58, with wet- and dry-
bulb mercurv-in-steel thermo8raphs. Diumal periodicity curves oI successive
weeks showed that conditions within the crop chanted, relative to those above,
as the crop grew. W}en much bare Sround was exposed the air within the
crop wiui lrarrner and less humid at midday than at 4 feet above ground,
particularly itr dry and sunny weether. The grollth of foliage aDd the amou[t
oI sunshine and raiD determined how quickly this pattem was replaced by one
with smaller temperaturc difierenc€s and crop humidity slightly in excess oI
that above it, at all times oI day. Rain on crops with dens€ loliage almost
coopletely eliminated temperature difierences and gave relative humidities
over 9070 that peEisted in the crop for a larger proportioo of each day than in
the screeD. Finally, as the disease deloliated the crop and again exposed the
soil, the relationship partlv rcverted to that early in the season.

Above the crops, curves of the number oI houls per day with relative
humidity not less than 90% rcse and ,ell with the passing oI wet spells. At
6rst this wa-s also true within crops, but when foliaSe was dense the rise in
relative humidity alter rain often persisted throDgh intervals of dry weather.
Such conditions usually preceded the appeaBnce of potato blight in epidemic
proportions by I-3 weeks. It is difrcult to account for the regularity oI blight
outbreaks by seasonal climatic changes, and although many factors are prob-
ably iDvolved, changes in ecoclimate seem important. When knowledge about
the respoNe of Pr',roy' hlhora ihfeslans is rclated to the meteorological observa-
tions and to the dates oI bliSht outbreak the gro*th of potato crops scems
orten to be self-destructive, because it plogrcssively modifies the immediate
environment to Iavour the spread of the crop's most destructive pathogen.

7.25. HrRSa, J. M. & STEDMAN, O. J. (1960). The epidemiology of
Phlto?hlhola infestans, Il, The source of inoculum. .{ rrr.
afpl Biol. 18, 489-517.

OI 3,260 blighted tubers planted as seed in 5 successive years (1954-58),
2l produced stems invaded Irom below gro'und, by Phyto?hthola infaslans (0.79
end O.52o/o respectively oI those infected artificially and naturalty). Only in
lg55 $'as no stem found to be invaded, in every other year they started
epidemics in experimental plots. On average, the frrst stem lesiotrs were
found 62 days alter plalrting and 38 days belore blitht outbreak b€came getreral
in the district.

There sas evidence oI two pattems oI dispersal tor P. inf.srans. Dlst^Dt
spread lf,as probably by air-borne sporantia, but that oear to the iDitial sources
probably resulted from sporangia transported iD water. The effects of itritial
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sources oI infection on the date when the dis€ase became Eeneral could not be
traced Ior more than a lew hundred yards. BliSht often rcached croPs rcmote
from the experime[ts at the same time as it inlectcd every plant within them;
this o{ten happened durirB the x'eather which elicited disease forecasts.

Under certain coDditions oI soil moisture P. infestans Irom artiicially
inlected tubers planted as seed seemed able to pass through the soil to inlect
l€aves near it and to start epidemics '\r'ithout itrvading stems ftom below
ground- Attacks originating in this way develop€d similarly to tho6e started
bv invaded stems, but their importance and the conditions limitiDg their
occurrence have yet to be determined.

7.26. KAssANrs, B. (1959). Comparison oI the early stages of infectiol
by tobacco mosaic virus and its nucleic acid. J. gen. Mictobiol.
20,704-711.

The early events in the infection of tobacco and Nicotiana Sl*linosa by
tobacco mosaic virus occur sooner when the iDoculum is the nucleic acid oI the
virus thatr the'wbole \.irus. Itr plants at 28' tresly rormed virus becomes
detectable between I and 8 hours after inoculatioD with the oucleic acid and
after 8-10 hours with whole virus. Although the latent period is leagthered
by lo\rering temperature, the difierence between the lengths o( the latent
periods given by the two inocula is little changed. Inlective cenfes iDitiated
by nucleic acid also become rcsistant to hot-water trcatment (a 3o-secotrd dip
in water at 50') about 2-4 hours sooner thaD do thos€ initiated by \thole

Exposure oI inoculated plants to 37o decreas€s the number oI lesions pro-
duced by the nucleic acid much more than by whole virus; resistance to this
treatmeDt develops froE 30 to 120 mitrutes after iooculafiotr with the trucleic
acid, dependinS on the tempenture at which the plants are kept.

7.27. KAssANrs, B. (1960). Potato virus M and paracrinkle. ]idtu|e,
Lotttl. 188, 688.

A short account is give[ of the difierent strains oI potato paracdnkle virus
found in comrflercial stocks oI the potato variety King Ed\r'ard; some oI the
strains are traosmitted by aphids.

7.28. K^ss^Nts, B. & Nrxox, H. L. (1960). Activation oI oDe plant
virus by another. Nature, Lond. 187, 713-714.

This is a Felimi.Eary trote oD the lelationship betw€etr the sriall and large
virus particles present in the " Rothamsted culture " of tobacco necrosis virus.

7.29. MuLLrcAN, T. E. (1960). The transmission by mites, host-range
and properties of ryegia-ss mosaic virus. Atr. afpl- Biol.48,
57 5-579.

A viius that causes chlorotrc strea.ks on ryegra-as leaves was tratrsmitted
by the eriophyid tuite Abdcdlss httsrriz (Nalepa). Virus-free mites acquircd
the virus in 2 hours Ieeding on i ected ryegrass, and the proPortioD that
b€came infective incrcased with increas€d leeding time up to 12 hours; vectors
lost infectivity withiD 24 houls of leaviflS the inlected leaves. All iastars oI
l. ,/srli, transmitted the virus.

The virus was traosmitted by manual iDoculation of sap to other sp€cies
oI Gramineae, includitrg oats, rice, cochsloot and meadow lescue, but none of
these hosts s€emed to cootaia as much virus as ryegrass; their saps did trot
precipitate speciically with antiserum prepaled against the virus ia ryegrass,
whereas sap from inlected ryegrass precipitated up to a dilution ot tl. InIec-
tive sap oI S.22 Italian ryegla-ss contained dexuous rcd-shaped particles; the
dilution eDd-point of the vinrs r*'a-s about I in lo(X); the viius \ras iDactivated
n'hed hetd for l0 mitrutes at 60'and rnost of its inJectiwitv was lost after 24
hours at room temperature.

T
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7.30. NrxoN, H. L. & GrBBs, A. J. (1960). Electron microscolre
observations on the structure of turDip yello\r. mosaic virus. J.
,iolec. Biol. 2, lg7 -200.

Electron Dicrographs of tumip yellow mosaic virus particles prepared by
the neSative staitritrg technique show clearly de6ned intarnal structure whicL
indicates tlat the protein shell of this virus is constructed of 32 sub-units in
aE icosahedral arranSernent. The structure in{erred from the electron hicro-
$aphs satisfies the X-!ay data add contaiDs sub-units in two structurally
distinct sites.

7-31. STNHA, R. C. (1960). Compar:ison of the ability oI nynph and
ad.llt Dclihacod,es ?elhtcida Fabicins, to tratrsmit Europ€an
wheat striate mosaic virus, Virclagy,lO, 34+-352.

'lhe ability ot D.lphacodas ?etlurida Febicius to trarlsmit Europea[ B,heat
striate mosaic virus to progeny insects and to platrts depends oD the age at
\f,hich they acquire virus Irom dise3s€d planls, aad is Breater with DyrDphs
than with adults. Infective progeoy ald eggs that died were produced oaly
by inlective mothers that had fed on dis€ased platrts when nympbs. There
may te a critical time comparatively early io the developEent oI the ovaries
before which the virus must be establisbed in them to be txaosmitted to
progeDy ias€cts.

Adult plant-hoppeN were rendered ilfective by puDcturing their anterior
abdomens with a fine needle immediately before or alter leediag on diseased
plaDts. Puqcturi-og the atrdomen a week after acquiriDg the virus or punctur-
iDg the thorax at any time did trot make tbem itrfective. Evidenuy wheat
striate mosaic virus ltrust pass through the gfivallol D. p.lluaida ror the iEsect
to become i ective, and the permeability o( the gut wall to virus presumably
decreaseg with increasing age of insect,

7.32. STNHA, R. C. (1960). Red clover mottle viius. Atn. appl.
Biol. 18, 742-74a-

A lirus, provisioDally named red clover mottle virus (RC}[V), isolated
from red clover plants iD Etrglatrd seems distinct ,rom atry previously de-
scribed. It E as transmitted by mechanical itroculation oI sap to many legumes
an.d. to Gori?hrena gloDosd L., but it was not traNmitted by six aphid species,
throuth soil or throush seeds.

RC.UV is inactivated in l0 minutes behreen 60 and 63'- and itr 8 davs at
18", but survives for lont periods at - 2Oo; sap wa-s Dot iofective when diiuted
more than +!n. The virus is soluble iD tbe pH raoge (4-7), in which it is
stable. It \i'as precipitated without iaactivation by 50% saturated ammo-
aium sulphate solution, butit was iaactivated by ethanol or acetone. Partially
purified preparations co[taiDed polySosal particles about 28 mp io diameter.
Serological tests showed no antigens in common urith broad bean mottle, true
broad beaD mosaic or lucerDe mosaic viruses,

7.33. STNHA, R. C. (1960). Some efiects oI temperature and oI wirus
inhibitors oE in{ection oI French-bean leaves by red clover mottle
yitns. Antt. appl. Biol. 18, 749-755.

Keepi[g Freoch-beau plants b€fore inoculatio[ at 360, 32" or 28' Ior l-2
days increased their susceptibility to infection with red clov6 mottle virus,
but loDter erposures to 36' aDd 32'decreased susceptibility. Susceptibility
iocreas€d most rapidly at 36"- The Dumber of iDfections was unafiected by
changes itr pcst.inoculation temperatures between l2o aDd 24', but decrea-sed
above 24'. Tbe rate virus multiplied itrcrea-sed with increas€ of teDperature
up to 28', but tie maximuo virus concentratioDs reached at 18", 24'atrd
28' were very similar and above the maxinrum reached at 30".

Thiouracil inhibited infection slightly, but neither it nor azagranine afiected
the multiplicatiotr of red clover mottle virus in Fietrch beatr. Trichotlecin
itrhibited inlectioD and interfered with virus accumulatiol Inhibition oI
iDfection q'as a-$ociated with macroscopic iojury to the leaves, aDd wasbiDg
Ieaves up to I hour after inoculation prevented both iDhibitioD aDd leaf
damaSe. Virus mDltiplication was [ot resumed when leaves 1rere translefied
Irom trichothecin solutions to water.
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7.34. WArsoN, M. A. (1960), Evidence {or interaction or genetic
recombination betweeD potato viiuses Y and C in i ected pla[ts.
Vitology,lO,2ll-232.

When potato virus Y (PVY), *hich is aphid-transmitted, and a related
virus, poteto virus C (PVC), $rhich is not aphid-transmitted, were joitrtly
itroculated to Niroriana glutirLosd plfits, fiixed isolates, trarsEitted by aphids
{rom systemically itr{ected leaves had some of the properties oI both.

Like PVY, they were transmitted by rlllzas irrJ.ar, but utrlike PVY, they
caused blacL necrotic l€sio[s on iDoculat€d leaves o{ Majestic, PresideDt atrd
Craig's Snow-White potel(n (Solatt t luberoslt r L.), Like P\,Y aod unliLe
PVC, they caused systemic infectioD whe! manually iDoculated to the potato
varieti€s, but the s].mptoms tbat developed resembled those caus€d by PVC
when it is transEitted to the satie varieties by BrattiDg. Many isolates Irom
local lesions caused by the mixed virus isolates on potato were like PVC, atrd
fel* resembled PVY. Isolates lrom s,stemically infect€d parts of potato less
oftetr gave symptoms like those caused by PVC, and Eany Bave mild mottle
with no necrosis,

Three PVC-like viruses that resemble the isolates lrom mixed in{ectiotr are:
PVC., and aphid-transmissible PVGlike virus described previously (Watson,
1956); PVCol.b, {outrd traturaUy occurriag itr Intemational Kidney potatoes
iD Jersey, and a vims Irom Itrdia fouDd in Solanurn jasrninoidcs (Badami atrd
Kassanis, 1950). These virus€s do trot usually iBvade the potato varieti€s
systemically, but occasionally yield isolates that do so. The s,.mptohs when
they do invade resemble those caused by the isolates lrom mixed infectioEs iE
N. gh.rittosa, and olte,r appear to be Sedetically unstable, although the viruses
from which they were derived are either stable in potato or, as *ith PVc ,
revert to a ,orE even Eore like PVC.

The nature oI the interaction betweeD PVC atrd PVY is unkno*al, but a
likely explanation is that particles are formed that carry genetic determinaats
from both viruses.

7.35. WArsoN, M. A. (f960). Calrot motley dwarf virus. Plazl
Pa.th. I, 133-134.

A virus disease of carrots that causes loss oI yield iD commercial clops is
probably carrot motley dwa descriM from Australia by Stubbs (fga8, lS52).
The vector is the willov.rafiot aphid Caualiella a.goPodia.e, whictt mi$ates 1n
great Dumb€ls duriog lllay or June. Carrot motley dwarf is a persistent vinrs,
the aphids taLe s€veral hours to acquire aad hansrrit it, but remain inlective
tor many days. In 1959 carrots at Woburn, Beds, were almost l00o/o iDfected
before the end oI l{ay.

7.36. WArsoN, M. A. & MULLIGAN, T. (f060). Comparison oI tv/o
barley yellow-dwarf viruses itr glasshouse and field experiments.
Ann. dp?I. B;ol. 48, 559-574.

Comparisons were made of the host ratrges, itrteraatioDs in itrIected plants
and efiects on yields of cereals oI two isolates o{ barley yellowiwarl virus, one
aviiuletrt, RV, obtaided from Rothamsted {arm, aod the other viruleat, I(V,
obtained from Kent. They resembled each other and the Americal yellow-
drf,arf viruses in thei! abiliti to infect wild grasses, but differeBces wer; lound
rrhen the infection tests 1rere made using itrbred lines of the same grass species.
KV infected one variety each of rice, rye and maize, and caus€d symptoms in
each.

When plaDts were ilst in{ected with RV aad later, when symptoBs had
IuIy developed, Fith KV, they sufiered the same loss oI leld from KV as did
plallts infected for tie same length of time with KV alone. Therefore plants
inlected with RV were trot protected against infection witb KV. Similarly,
aphids (RhoPalosiphum padi L.) Ied first on sources of RV and then on KV,
transmitted mainly KV, so there was no evidence of protection in the insect

Efiects ofl yield of cereals lllere related to the time of appearaDce and
intensity of symptoms. Tle efiect oI RV was less than that of KV and varied
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?.37. WArsoN, M. A. & MuLLrcAN, T. (1060), The manner of trans-
mission of some barley yellow-dwarf viruses by different aphid
species. ,rrn. op?l. Biol. 48, 711-720.

Some barley yellow dwarl (BYD) viruses isolated from cereal crops iD
Great Britain werc transmitted by Rho?alosiphLm padi L, 

^ 
d, others were

not. Silobum ffatatia, (Walk€r), S. 
"urza, 

(Fabricius) a,,d M.toPoloPhiatn
d hod.um (Wzlker) all hansmitted virusqs of both twes, but they usually
transmitted tfl6e of B,hich -R. ,adi was a vector less ieadily than did. R. pcdi.
The kansmissibility of a virus by a given aphid species was Dot afiected by
transmission rdith another, less eflicient, vector qrecies. Mlzus circlnferus
(Buckt.) and Rho?alosi|h{m ,naidis (Fitch) transmitted the few viruses \rith
which they were tested.

A few X.fadi acquiied virus fiom itrIected leaves during 30 minutes Ieeding
and i[oculated healthy seedliags during 16 dirutes feedint, but the Einimum
total time taketr to acquire and tBDsmit was l0 hours, ald 32 hours sere
needed for about hall the aphids that were abl€ to acquire and traDsmit virus
to do so. This may indicate the existence oI a short lateot pedod of the virus
in the vector, although the evidetrce is not coaclusive. The tim6 speDt otr
infected plants iuflueEced the rcsults more than those spent on healthy ones;
many traDsDissions occurred with short leeding times on healthy plants so
long as the time spent on infected leaves was long, but the reverse E.as aot true.
Nymphs oI.R. ,alt that moulted after they le{t inlected plants oD which they
Ied long edough to become infective, inlected slightly Iewer plants than adults
fed for the same times.

Nematolog/ Department
GENERAL PAPERS

8.1. GooDEy, J. B- (1960). Gall-forming nematodes ol grasses in
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8.I2. Cr^Rx, \ry. C. (f960). The oesophago-intestinal junction in the
Mononchidae (Enoplida: Nematoda). Ncrnatologica, 5, 178-
183.

Some morphological leaturcs of the oesophago-intestinal junction of the
I\Iooonchidae oftetr disappear soon aJter 6xation, especially the funnel-sbaped
va.lve which is surrounded by the sphhcter muscle. Published accounts oI
tb.is rcgioa do not agree with the morphology oI live nematodes. The oeso-
phago-intesthal valves oI the MonoDchidae are oI two t,?es: l.l}l.e tubelculate
tr?e, which is characterised by the presence oI three conspicuous, hollov.
tubercles on the posterior etrd oI the oesophateal liaing near the Iunnel-shaped
valve, atrd 2. lhe non-luberculale type, io which the tubeicles are absent and
the oesophageal lininS becomes larrower near the posterior end. The tubercu-
,ar, type of valve is lovnd ii An4ronchts, Iolonchras and Micon hus: ead, tbe
Dotr-tuberculate t)'pe in Motlor,chlts, Prionchuhas, Mylonchuhts atr.d, Cobbonchus,

Mononchus ,naniliants Williams, 1958, is traDsferred to the genus Co66oz-
cirs Atrd-rassy.

8.13. CLARK, \ry-. C. (1S60). Redescdptiotr ol Mononcht s t/uncatus
Bastian, ,4'. ?a?i atus Bastiatr and P/ioft.hillus ,nt scoturn
(Dujardin). N errrctologicd, 5, l8+-L98.

M onor.clLs truncdh.s Beslian (: M. nta.r,oslofiaBastien) and M.lalillatus
Bastiao are redescribed froE tolrot,?ic material, atrd neot,'pes bave beeo
designated. Pionchdus n $eor*rn lDnjardin, f945) Cobb, 1916, is re-
described from British populations. The differences between M. popillalus
erld. P. rr.lrscorurrl erc teblllafed,

8.I4. CLARK, W. C, (1960). The Mooonchidae (Enoplida: Nematoda)
of New Zealand. l. The genera Monorrahus Bastiao atrd
Prionohul* l0obb\. N.rnatologico, 5, l9g-214.

Motonchus eorrrbosticold, M. r&esaileit s, a\d, M. pto?d?i atLs n. spp. are
described, and Pionchulus flttscorlt r (Dujardi[) is recorded from Nevr Zea-
lajnd.. M. canPbetli AUg6a, 1929, is regarded a-s a species inqsi?ctda. M.
corQosticola a$d M. n esaileLus are allied to M. geia.hzi de Ma[, 1904, atrd
M. major Cabb, 1893, {rom which species they may be separated by the key
provided.

8.15. CLARX, I . C. (1961). The Mononchidae (Enopuda: Nematoda)
of New Zealatrd. 2. The geflus foror.,rs (Cobb) Altherr.
N crrwto logica, 5, 260-27 4.

Iotonchus lc,obb,1916) Alther, 1052, is redefiued, and is distintuished fiom
Moulnchss Ba-stiao by the tuberculate oesophaSo-itrtestinal junction, the
dorsal tooth, which lies wholly or mainly in the posterior half oI the stoma,
atrd the broad base of the stona. I. jairi (Lordello, 1959) n. comb. and 1.
le uiilenlelus (Kreis, 1924) n. comb. are tram{erred to the geous Irom

I. bdsidontus tr. sp. difieG ,roa I. gyrnnola;rfi.s and I. consirnilis il the
poss€ssion oI paired ovaries. I. n cragnLs n. sp. is chamcterised by the
possession of a very long flilorm t3jl (c : 2.3-2.9) and the aDterior position
oI the vulva (l/ : 38*39). I. o?hio.e/rrrs n. sp. isthe ody loag-tailed member
of the gelus with the tooth apex flear the middle of the stoma. I . pereiurli
is the laryest species itr the getrus (a : 6 Em.). bas a long tail (, - 3 8-a.l),
a median vulva aad paired ovaries. f. lardzschohhei (AllgdD, 1929) is re-
described.

8.16. CLABK, w. C. (1961). The Moronchidae (Enoplida: Nematoda)
oINewZealand. 3- A review o{ thegenus CoDboarrrs Andrassv,
$'ith descriptions ol Dew species. Nemarologica, 5, 27 5-2a4.

The geDus Cobbonchas ADdrassy, 1958, is redefned and new descriptions
ol C . ?alusttis (Cobb) , C . ruAiat$ lcobb) and, C. ,r/rs (Cobb) have been compiled
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from Cobb (lgl7) and some of Cobb's unpublished 6gures. C. mauitionus
(W'i-[ial1rs) has b€en rede*ibed. C. chattliodus tr. sp. difiers riom others iD its
large size, massive dorsal tooth and single prodelphic ovary. C. pounanua
n. sp. is distin8uished fto,n C. peluslis onhead shape, the poiated stoma bas€
and the Steater number of cephalic papillae.

8-17. CLARK, W. C. (1961). The Mononchidae (Enoplida: Nematoda)
of New Zealatrd. 4. The genus Mylonch*lus (Cobb) Pennak.
Ne',.@lalogica, 6, l-8.

M)ttonchdtts arcnicoh.s end. M. tbis n- spp. are descriM from New
Zealatrd soils.

8.18. CLARK, 
.w. C, (f96f). A levis€d classificatiotr of the Enoplida

Nematoda. N,Z, J- Sci. l. (In tlrc press.)
The order Enoplida is re{lassifed into seven sub-orders Eainly oB the

basis oI the airangement of the oesophateal gla[ds and tieir ducts. Tbe
sub-orders recognised ar€ Eooplitra, Alaimiaa n. sub-order, Dorylaimina,
Trichos].ringiDa (compos€d oI the trIermithoidea aod Trichuloidea) and
Dioctophymatitra. The Motronchidae are removed from the Tripyloidea, and
with tle Bathyodotrtidae n. fam. (ty?e geous Balhjodontus Fielding, 1950)
cooprise the MoDonchoidea n. superfamily witlin tbe Dorylaimina. Tbe
Belotrdiridae and Nygolaimidae bave been rcdeined, NTgrJrG Thome, 1939,
is transferred lrom the {orme! to the latter and tlle NygolaimelliDae n. sublam.
(t'pe geDus Nrgolairnclhs I-oos, 1949) erected. The Campydorinae are
removed rrom tie l-eptonchidae and elevated to family ratrk. The Tricho-
dorinae are Siven tumily rank, and *ith tie Diphtherophoridae Iorm the
DiphtherophoroideawithintheDorylaimina. IntheTrichuroidealourlamilies
and fou, subfaoilies are recognised. Skrjabitr & Schikhobalova's (1954)
proposal to unite the Trichuroidea with the Dioctoph)'rnatioa is rejected oD
the grounds of tuorphology aDd liJe history. The life history oI Dioeto?h!,nc
rcnale iidic tE a relatiotrship betweetr the Dioctophymatitra and the C,ordiacea.
The name Octonchts noo.. nov. is propos€d pro Polrilonl.us Schultz, 1932
preocc. t\e.. Pollil,t nttts Blainville, 1926, a BoUusc.

8.19. FENwrcK, D. W. (196f). Estimation of field populations of
cyst-Iorming nematodes of the ge E H.tcroilera.. J. Hclrnii.rh.,
kiper Supplement, 63-76.

Fields infested srith cyst-forEi.Dg nematodes difier greatly froE oDe
another in the level ol iDlestatiotr and iD the unilormitv of its distributio[.
Cotuposite samples takeo Irom such 6elds, for which genirat estimates of the
population level are required, should be made up oI Irom 25 to 100 borings.
The increase itr precision obtained by taki[g more than 100 borings is rarely
justided. Even wheD more boriDgs are takert and t]e quantity of soil used
Ior exh-action in the laboratory is increased to give larte cyst couDts, €rrors
remaitr hi8h. The accuracy of estihates based on composite samples is
variable atrd cantrot be lorecast in advance for a given field. II it is desired
to work at a predetermiaed level oI accuracy preliminary samples should be
taken to estimate the heterogeneity of the populatioD. FiEal saDrpling
procedure should be based on this estimate.

8.20. FR.{NKLrN, M. T. (f96f). A British root-k4ot lematode,
Meloidogy* alti.llia D. sp, J. Helrrrinlh., Iriper Supplement,
85-92.

A new foot-klot oematode was lound bv a memb€r oI the N.A.A.S. on the
roots of oats aEd brassicas rrom .Norfolk. "This is described and tramed. It
is the 6rst species of M.toidogyne tn be def,cibed initia[y itr Britain.

8.21. GooDEy, J. B. (f960). The classification of the Apheleflchoidea
Fuchs, 1937. Ncrnatolagicd, 5, lll-126.

The Aphelenchoidea are consideFed to be composed as Iollows: ApheleD-
cbid.e.e--A,hcl.nchvs. Aphelenchoididae-,, Ph.l.tchoid.cs, Seintla, Mcgd-
dort s, Tylaih.l.n.hus, LairraphcLnch{s, Blt/sa?hclcrchus, Cryptaph.l.nchls,
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Clvbtabhckntto;dcs, Ehtalhdenchus, Patusildfh.l.n h{s, Pzraph.l.nchus atd
EitaOichttchtts. Parapb;lenchidae-Paraah.l.nchts ?-D,d M.ta?hzlenchus.
Afio;nyctidae-AnomJrrrrs. Spha.emlariidae-S4ha.fllaia, TiPius, Ploa-
lraclorcma and Saatort ma,

8.22. GooDEy, J. B. (1960). Obs€rvations on the efiects of the
parasitic Dematodes Ditylenahus rnycrlioPhog*s, A pfubwhoides
iomposticola aod Pardphelcnch s mycelicphlhor*s on the Srou'th
and cropping of mushrooms. lzr. d2pl. Biol. 18, 055-864.

Tbe parasitic nematodes DitJknthus ny.eliophLSt s, APh.lznchoidcs corrt'
,osticola a\d ParaPhzlenchus nyc.liolhlholus severely damage mushroom
'mvcelium, and in R_reat Dumbers decre4se or even prevent croPpiDg. The
reiatioDsbips between fluctuation of nematode PoPulaUoD, state o, tbe
firycelium,_duration of cropping atrd the yield of mushrooms is illushated by
ftules.

8.23. GooDEY, l. B. (1960). Rhddindqhrlenahs cocolhilus lC*bb'
l9l9) n. cbmb., the nematode associated with " Red-Ring "
disease of coconut. N erndtologica, 5, 98-102.

Abt lcnchoitt s cocolhilus is placed in a Dew geous as Rhadinaph.lcrch s

cocon:hilus lcobb, lglgf o. comb.-and is redescriM from lresh material. Tbe

"e-'aaae 
is exceediagly long and oarrow (a = 100), very lithe in water and

is characterised by a-flip-like tcrmiDal bursa ir the male atrd !'ulval 6aP in
the female.

8.24. GooDEv, J. B. (196l). The nature oI the spear guiding IPPaI{us
ia Dorylaimoidea. J. H elrniflth., IriPer supplement, 10l-106.

The spear guiding aPParatus is a sheath fused aoteriorly atrd mediauy to
the stom; wau', and Eaiaily ror.rnd the junctioD of sPear and sPear extension.
The 6xed aDterior ring is what is seen when sPecimens are said to have a
sinsle rins- As tle sodar is moved forwards the sheath evaginates, SiYiDg the

"o&.r"oi" ot an apparentlv double riDR. These concePts are aPPlicable to
Nveol"i-s, where thi speaiis mural, and elso Lo APolc.lairnus, which has a
plic;ted, funnel-shaped aDterior end to the sheath.

8.25. GooDEy, J. B., hrcocx, F. C. & PracHER, R. S- (f960). A
redescripti-on ol Xiphinerna dioc/sicoudal&t (Micoletzk-y, 1923
and 192-?) Thome, 1939 and obs€rations oo its larval stages.
N ernatologica, 5, 127-135.

The feures and descriDtio[ oI xibhin.rna dil)crsicaudalum of"Ihorne (1939)
appear o6t to agree with the oriSiDals of Irlicoletzky (1923 and 1027)- The
siiies is redq.c-riued Irom numirous specimem w[ich agree well \r'ith the

"i'l"i""ts. Studv showed the range of variatioo io tail form, the number ol
caridal papillae, ihe nurnber oI su6ventral paPillae in the male, the variation
iD lendi;f the guidiDg sheath of the sPear coBPared with tle sPear position
and tie range oaform shown by the difierent larval stages.

8.26. GooDEy. t. B. & SElNHoRsr, J. W. (1960). Further obs€rvatioDs
aod comrieots otr the ideutiy ol Rottlcnthxs Torlsrtis (de Matr,
1876) Filipiev, 1934, with a description of a proposed neoty?e
and i new-definition ol Rotyhnchus goodeli. N.matologica, S,
136-148.

The authors do aot asree with tbe conteDtloD of l,oof aDd OosteobriDk
(1058) that RotylcnchLs ibustlas (de l\tan, 1876) and Ho?tolairnus tnil(T mis
ThorDe, 1949, ale the same species.

Under the Intemationai Rules of Zoological NoErenclature T/Ir,,,ff
ioDtlsrrJs de MaD, 18?6, is the tyPe o{ the SeDus Porfr.rctu s FiliPjev, 1036, and
Filioiev s citation oI T'vlcachts tobusttts de MaD, 1880, has tro other meani-ng
no;;nchtoriallv than ?. robtrsrrs de Man, 1876.
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T- iobt strs as described by de Maa iD 1876 difiers io several ways (body
length, spear leDgtb, form of tail aDd habitaL) lrom Ho?lolain{s utrifotmis, and
thus is not the same species.

Several specimens have been collected from the tJ,?e locality oI f. /rDrisrrls
de ltan, 1876 (Clayey meadow soil near Iiiden), which agree closely with
de Uan's descriptiotr of f876 (e.9., body lenSth, spear letr8th and form ol tail)
and from these a neot}'I)e has been descliM.

A*guillulina lobusra of T. Goodey, 1932, is considered to be the same as
Ro4len.hus lobusrus (de trlan, 1876). AngLillul.ino ?obusta of T. coodey, l9{0
and 1051, is not identical with R. /oDr.sr6 (de Man), 1876, and remains
Rolltletlchls goodcyi L,!:'.)I & OostenbriDk, 1958.

.R. /orr.srrrs of Thome, 1949, is identical oeither with R. ,oDlsrts (de llan,
1876) Dor with ft- goodrli LooI & Oostenbrink.

8.27. GREET, D. N. & WALLACE, H. R. (1961). Diagnosis of attacks
ol Aphelanchoides ritzemabosi in chrysanthemums. Pl@nt Pafh.
lO. (In the press.)

Leaves of some chrysanthemum varieties do not show clear interveinal
discoloration. Oratr8e Peach Blo$som, Amy Shoesmith, Kathleetr Doward
and Delightful, for example, show interveinal symptoms oEly in the initial
stages of infestatioD, the affected leal sectors late! become blacik with a yellow
boraer, and tbe discotoration is not alwa)'s limjted by tle veiDs. Oolyvaheties
resistant to eelrrorm behave in this manner.

8.28. HESLING, J. J. (196I). Helerotlera rcstochie ,sis lvoll. 1923 on
Solaau* demissium a poputation stndy. Ann. @?pL Bi,ol.49.
(In the press.)

Cysts oI lf. roslochi.nsis in tb.ee difierent size STades were used at six
difiere[t iooculum levels on S. ilernissivm. Cyst numbers were adjusted so
tbat the inf€station levels (eggs/g. soil) were the same in each series ai any one
inoculum level: tbus, the iDoculum was dispersed withiD many small cysts,
several medium cysts or lew large ones. The different dispersions had iittle
effect on the fural eelvrorm population. Estimation oI total egg content aEd
hatchable, larval contetrt oI trew cysts, also gtaded according to size, showed
that neither size Brade of the cysts itroculated nor the level of infestation had
any efiect on the egg content or hatchability oI the ,tew cysts. Percentage
hatch appeared to decline with increase iD cyst size; batcbing variability wa-s
not usefully decreased by usi-ng graded new cysts for hatching tests. The
smallest Dew cysts (<0.295 mm.) contaiDed aD average ot 64 eggs; such cysts
are easily overlooked iD soil sampl€s.

8.29. HESLTNG, J. l. (1961). Technical problems in the routine, hot-
water treatme[t of chrysanthemum stools against cbrysanthe-
mum eelworm l?relctehoidos ritzemabosi. Plont Palh.lO- (ln
the press.)

-{n experimeDtal bath rras constructed for treating chrysanthemum stools
in q'ater at 46' for 5 minutes. Alr input power of at least 350 \^,atts per gallon
o{ water lJi'as required to rcgaitr a temperature drop of 0 5. ir hau a mioute.
If the Iatio oI stools to gallotrs of water exceeded l: I the temperature drop
was more than 0.5". UDless the wate|was circulated activelv and the stooL
agitated duriDg treatEetrt there were temperature variatio;s in tbe bath.
Trcatment of large [umbers of stools otr a commercial scale seeEs impracticable.

8.30. HESLTNG, J. J. & WALLACE, H. R. (f96f). Observations or the
biology of chrJrsaathemum eelworrn, A?hcler,choid,es itzemdosi
(Sch\r'artz) Steiner in florists' cbrj,-sa[themum. I. Spread of
eeh^'orm inlestation. Ann. opil. Biol. 49, tg5-203.

A study of the Dobility of chrysantbemum eelworm iD saDd and io a clay
soil iodicated that it behaves like otler eelworm species so lar examined.
The lateral spread ol eelwomr in chrysanthemum plots in a Dursery did itot
exceed about 30 irches in the d{v season of 1959. The number oI inJested
plants rose shalply \iith the otrset of damp weather in September. Iiboratory
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experiments showed that tbe eelworms $ere more &tive utrder humid con-ditiolrs. Eelworms may invade a Ieaf witbin lE-30 minutes alter their
introduction to it. Eelworms iDoculated into clean soil containins uninfested
plaDts produced symptoms on the plants alter 18 davs. but 26- davs alter
inoculation Doeelqtormscould be detected in tbe soil. The eehrorms disaDDear
in morst lallow soil, and attempts to infest plants with eelworms Irom hda'vilv
inlested soil stored over winter failed. Exlamination o{ stools durins winta-r
showed that many eelworrns were ples€Dt iD the grern tissues, anj it was
concluded tbat iDfestation from eelworms whicb persist in soil over wiDter is
slight and that the main source oI the pest is the_chrysanthemum stool.

8.31. HEsLr\c, J. J. & WALL^CE, H. R. (r96t). Observations on the
biology of chrysanthemum eelrviorr.^, A phelenchoid,es titzerrrabosa
(Sch\.artz) Steiner ilr florists' chrysanth3mum. II. Symptoms
of eelrvorm infestation. Ant. a?Ul. Biol, 49,2OE2O9.' -

Eel\r'orm daEage to chrt.saDthemum leat tissue was studied bv srainino
leal-sections. Tbe earliest efiect of the eelworm is the aDDear"o.. ,if " lr"*isubstaace inside the leafrells, tbe brouring exteDds and ihloroolasts becomeIewer. Ultimately the cell watls break do-lrrr aDd larse sDacu.'"""""i i" tf,.Iear. Finally, the epidermis disintegrates and the briwn'substahie is louni
on all cell walls. Collenchyma around main veins does not break dow! until
the 6nal stage of the dise;.

Cuttin8s of I3 chrysaDthemum varieties were artincial Iy inlested with aboutll0 eelworms. EnsuiDg symptoms were lea( blotcb.;tuDtine- blin.lness.
browning of stem and leaf petiole, leaf distortion. Ieaf scars 1., feXinc a*.. ,,i
aDd pugy, blistered ard puckered leaves. tDfested cuttiiss whicf, sho*.ed
severe s),rnptoms produced side-shoots whicb seerhed he;lthv. but thes€
became badly damaged later in the season. ln youns leeves G. *t*".-i
uere oflen unable to peDetrate Iarther than tbe substo;atal space.

8.32. HESLTNG, J, J. & WALLACE, H. It. (tg6l). SusceDtibilitv of
varieties of c\rcanthemum to infestatioD by Apicleach6ides
rirzerntbosi (Schwartz), A' crnalologica, S, 257 _3.0/i.

CuttiDgs from l3 chrysantheEum \.arieties were artifciallv inleste.t wirh
O A?hel?nchoitus nb?irabosi. Most of the cuttings in alt vari6ties eventualiv

showed IeaI browDint or distortion or btiDdness. so-e varieti€s had disti;c'-tive syDdromes oI infestation, but there was Do diflereDce in susceDtib it;_
Mature plants of different variet ies, however, drflered grea y iD ;;;;ai;itiii,.
suscept D-lrtty sras lot determined by stomatal size or frequency. d;ositv 6f
eproermal harrs on Ieaves or stems, size of mesophyll air spaies oi thictneis ofleakell wdls

8.33. HEsLrNc,--J. J. & WA.I-LACE, H. R. (f96f). Observations on the
susceptibility oI chrysanthemum varieties infested at two difier-
ent.times witb chrysanthemum eelwotm, A phclenchoides itzema-
bosi. N ernatologica, 6. 64-68.

The susceptibllities o, difierent varieties of chnsatrtbemum Lo Abh.ttr_
.hoid.s itzcrnabosi essaqsed from a 6etd experiment ih tSSS *.r" 

"onnfrJbvrepetition of tle experiments at t*.o diff;rent sites in t96O wl;; t'h;;;-\r:;
more rain. Ilatry plasts iDlested iD Narch were later destroved bv eetw".rr
where3s iDIesta.tioDs ir Au8rst had Do eflect or the crop of 6oomi. attlo"s[
eelworm syDptoms were preseDt. W'heD resistaDt variities were infested'in
August symptoos did rot spread becaus€ the inlested leaves were kill"tb.i.;;
the eelworms coutd muttiply atrd Eove. llaDy cuttiDqs oI resistaDt !.arieti€s
whrch are h]'perseositive to eelworm attack. were killed

E.34. SSEPHERD, A. M. (1960). A stud y oI the apparent decav of esss
within cysts ol Hehrodcla sriacr,it ScbmiAf and H. pai acii;o.
Liebscher, and of free larvae in soil. Ilen atologita,5", l0B'll0.

I! batches oI randomly selected cysts estimates o[ total cvst cotrtenrs
based,oD the sum of larval emergence atrd rcsidual egg count sometimes show
larSe diflerences. Ihese differences are greatest whe-ri the rates of emergence
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differ mo6t, suSgestitrg that eggs may decay *ithin cysts when larvae do not
emerge early io the experiment. However, erperiments with cysts ol Hctaro-
d.rd s.hochtii Lept i\ water ,or 2 mo[ths, and rrith cysts of 11. gdrliigiala dIJ,d,
H. scha.ht;i kept in soil at difierent moistune contents, gave Eo evidence that
many egts are lost from cysts io this way. Usually most of the loss oI cyst
conteBts in soil can be attributed to larval emergence. The microflora
present may cause occasional epidemics, especially under the conditioDs oI
hatching tests.

By contrast, larvae ol H. schachlii tepidly decline in numb€r in soil with a
moisturc cotrtent cofiesponditrg to freld capacity, in the absence o, a host plant.
The larvae arc very s€nsitive to soil coDditions, which largely determine the
late at which they succumb.

8.35. WALLACE, H. R. (f96f). The nature of r:esistance in chrysan-
themum varieties to A?hehwhoides ritzemabosi. Ncmatahgica,
6, 49-58.

Iraves of resistatrt varieties oI chrysaathemums brosn quickly whetr
infested u,ith A. rilzemabosi. Itr such leaves e€lworms do Irot multiply, so
the i estation is isolated and does trot spread. ObservatioDs on artiacially
inlested plants in ttre freld srpport this h,?othesis of a h,?ersensitivity t)?e
oI resistance. Aerated extracts of leaves of resistant and susceptible varieties
brown at the same rate and have similar conteDts of polyphenols aDd phenol
oxidas€. I ested leaves of resistant atrd sosceptible varieties brown at
difierent mtes because the gravid females move about {reely in leaves of
resistant varieties, piercinS hundreds o{ cells which subsequently turn bro$T.
In susceptible varieties the females do not move, pierce few cells aod lay maoy
eggs. Althougb 0.01M solutiotrs o, chlorogenic acid and quinic acid and a
saturated solution oI cafieic acid inhibit moveftent and invasion, no such
efiects were observed in tle infested leaf, aDd egg laying was not afiected.

8.36. WALLACE, H. R. (196f). Obserations on the behaviour oI
Aphelcnchoidos ritzernabosi in chrysautheoum leaves. Ncrno-
tologica, 5,315-321.

The length oI life-cycle of Aph.lencioidcs Titz. abosi is abont 10-13 days.
Each female lays about 26-35 eggs in compact groups. The eggs take 3-4
days to hatch and the larvae 9-10 day's to reach maturity. Fertilisatioa atrd
e8g laying occu! chiedy at the boundary between the discoloured and greeo
portions of the leal. The amount of free water iDside the inlested leal is
deteroi[ed by vreather; eelworo activity in the Ieal is, consequently, mainly
conined to periods wheD there is rain or heavy mists. Early stages oI
chr-!'santheDum eelworm are more susceptible to desiccation than late stages.
05o/o of late stage larvae and adults emerge {rom leaves immersed in wate! for
2 days, compared with l2oz of early staSe larvae. Few small larvae hvade
leav€s or migrate up the plaot. Adults, unlike larva€, catr swim b€cause they
getrerate SrEater propulsive forces. Adults and possibly lourth-stage larvae
spread inlestations.

8.37. WALLACE, H. R. (f96f). Bloliaring of cbrFanthemum leaves
infested with lrlrlerchoidcs ritzernfiosi. Nernatalogica, 6. lln
the press.)

The rate o, bro*niEg oI inlested chrysaotlemum leaves iDcreesed with
relative humidity atrd the trumber of eelworms- Broyraint is not a contiduous
process because the latelal veins act as a barrier to eelworm migration within
the leal. Freeing the leal surface aird eelworms from micro-organisms did not
decre3se the rate oI broE'ning o, chrysalthemum leaves, and the eel$orm is
thought to be the primary cause of leal discoloration. The saprophltic fuDgus
S?oaobolornlces rcseus is closely associated with browaed parts oI the leaI, but
does oot contribute to the discoloratioD. Chlorogedc acid, isochlorogenic
acid and a glycoside of luteolitr are the mator pol)?he[olic coostituents of
chrysanthemum leaves. Chlorogenic acid and isochlorogenic acid are the
main substrates lor leaf browning, and it is suggested that, when cells are
pierced by the eelworm mouth spear duriDg IeediDg, the pol,?heDols meet the
enzyme pol,.phenol oxidase and are oxidised and polymerised to Iorm the
brown pigments.
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Insecticides and Fungicldes Department
GrxBrel Plpets

9.1. NEEDHAM, P. H. (1060). InvestigatioE into the use of bio-assay
for pesticide residues in foodstuffs: Report by P. H. Needham.
Itarlrsr, Nov. 1960.

9.2. Wey, M. J. (1960). Development of insect resistance to
iDsecticides. N.A.A.S. qtart. ret.

RxsEARcs PApERs

0.3. BARDNER, R. (f960), Efiect of formulatiou on toicity to plants
aEd insects of some systemic insecticidal seed dressiDgs. j. Sri.
Fd Agric. ll, r398-1407.

Wheat, Eustard aDd sugar-beet seeds vere treated with drelinqs coataiD-
furg certain strstemic i[s€cticides aBd various stickers aEd 6lleE. -Activated
carbotr, ?olysiayl acetate eEulsion a,ld a cblorinated diphetryl resi[ lesseDed
th-e tgxigity oI the i.secticides to s€€dlings growo iD 

-sand-. polyettryleEe
glycol ethers atrd pol,.vinyl alcohol solution also bad some efiect. C;rbo; and
pol).vitryl acetate proloDged tbe period of systemic actioD oI '. Thimet ', aqainst
the Eustard beetle Plaiilon cochlcaiac F. arnd tie bird{herry aphid. Rllotalo-
siqhbn Padi L. Musrard platrts Srown froE seed treatid -with 

?-'BHC
lormulated crith ihes€ materials Eere slow to attai-o their Daximum insedticidat
ectivity. These effects are attributed to the ioitial absorptioD oI iDsecticide
by the sticler or fller aad its subsequeDt slow release, Fo-rmulations Dermit-
tint the slow release of ins€cticjdei have 4 practical use because th'ey caa
combine low phytotoxicity yrith a loag persistence of systemic iosectcidal
acti\rity.

0.4. BRoaDBENT, L., Ileerucorr, G. D. & Burr, P, E- (fO6O). Field
trials oa the reteution oI potato stocks in Engl^rtd. Ei/. potato
J.3, 25r-262.

(For summary see tro. 7,16 on p. 285.)

9.5. BURT, P. E., BRoADBENT, L. & HEATHCoTE, G. D. 0960). The
use of soil insecticides to control potato aphids and virus diseases.
Ann. appl. Biol.48, 580-590.

A replicated trial was done to 6Dd rrhether the iDs€cticides .,Thimet,,
and " Rotor " applied ill the soil affected the spreed of aphid-transmitted
viruses from iDfected to healthy plalts witlin potito crops. Ihe insecticides
were applred at ptaatrtrg as activated carbon {ormulatioDs at rates eoual iD
cost to three spray.s with DDT emulsiotr at 2 lb. DDT/acre. The iifected
plaDts were removed (rogired) iD late lune.

" Thimet " applied along the lurrotls with the fertiliser. and .. Rosor,,
applied io individual doses beneath each tuber, kept the ptaols free iroE
aphids lrom a week alt€r the plarts emersed uotil ea.ilv Augist. ., Ttimet ',
iE individual dos€s was less efiective, but greatty d€cre_as€d-the aphid infesta-
tioD. -All treatmelts prevented or gre..Ay decieased the spre.d oI leaf-roll
virus, but they oDly slightly decrea-s€d tbe spread of virus V. No treatment
dam-aged the plants or depressed yields sigDifcantly.

Tubers harvested IroE the pl;ts teated with insecticides contained oDlv
very small quatrtities of the iDsecticides, but shoots from them. wben infestei
with a.dnlt Myzus pcrsica, (Sulz.), carried fewer apbjds a week a{ter inf€station
than did shoots from cotrtrol tubers. Sboots of iubers from treated plots also
Srew more slowly thar those from the coDhols. _

_ The aphicidal eficieDcy of " Thimet " applied as individual doses separatd
,roE the tubers by distaDces of up to I inches, decreas€d as the AstaDce
iDcreas€d, but the effect of dislatrce became less as time passed.

299
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Reasons for the differetrces in the behaviour oI the insecticides are dis-
cussed, and the possibilities that the Eethod ofiers to control viius diseases.
The application oI insecticides to soil promises to b€ a useful way oI controllhg
the spread oI viruses, provided the harvested crop is free lrom toxic lesidues.

9.6. D.{s, }I. (f96f). Efiect oI time and temperature on toxicity of
insecticides to insects. II. Tests of DDT on adtrlt Tenebrio
,nclitor L. llF-lo\n lO' C, Ann. appl. Biol. 49, 39.

The toxicity of DDI to insects usually itrcreases as the Post-treatment
temperature is decreased itr thc commonly used temperature range (30-10").
The tonicit)' increased Iurther when the post-treatment temPerature of adult
Tenebtio rnolitol L., dosed by topical aPplication, was decreased from l0'to
6 . However, when the post-treatment temPerature was decreased still
more (dow to -1"), the toxicity by topical application or by injectioo
apparently decreased agaiD. The size of this " Positive temPerature coe6ci_
ena " below 6' decreased as time passed a{ter treatment. Difielences in
toxicity belo*' 6o were more appareot than real, atrd vrere the result oI
difleretrces ia tbe spe€ds at which s),rnptoms appealed.

The sliSht toxic action at very low temperatutes wa-s evideDtly not caused
by lailure oI DDT to penetrate the cuticle, or to reach its site of action. Morc
piobably, the speed of the chemical or physical process which actually caused
paralysis was extr:eEely low at the very low temPeratures.

9.7. DAs, M. & McINrosH, A. H. (f06I). Efiect of tiDe and tempera-
ture on toxicity of itrsecticides to insects. III. Tests of seveo
poisons iD the range 10-28" C. An t- a?Pl- Biol. \49, 267-2W.1

The contact poisotrs rotenone, 5: 5-dimetnyuihydroresorcinol dimethyl-
carbamate (" Dimetan "), 2-bromomercurithiophen, 2-isovaleryl-l : 3-indan-
dione ('' Valone "), d-chlordane, toxaphene aDd DDT were tested, itr probit
assars, on irs m:roy as poGsible of four iDsect speaes (OryzaQhilus surinarictsis
L., inbo$un castan u Herbst, Tewbio 

^olitor 
L. a[d MLsca domrslica L.)

bv applying the poison s,o that there was ao " Pick-uP " edect, atrd then keeP'
iig [nl insicts ,t each ol two post-treatmetrt temperatures (usually l0 and
28") for as lont as possible.

The same iisects were counted repeatedly tfuoughout each test. At each
counting, the two ED50's we.e foutrd, and ,rom these the temP€raturc co_
efficient of toxic action lratio of ED50's) was calculated; temperature co_
efrcietrts $ere " positive " or " negative ", according to whether the toxic
actioo was greater or less at the hiSher temPerature. The time for each
ED5O to decrease to a steady value (the end-poitrt) was also Iound; the inverse
of this time was tbe " speed of action " of tbe poisoD. Itr some tests the etrd_
points were not reached, even thouSh the insects were kePt until the pro-
iortion dead in the cootrol batches reached about 40%. Temperature co_
eficietrts, measured sooD a{ter trcatmeot, were most probably temperature
coemcients o{ paralysis otrly; and thos€ at the eod of the test, co€ficients oI
kill, \rith continuous gradation between.

The results were characteristic of the poison used, and not ol the test
species.

Roteoone and " Dimetan each caused aD initial Paralysis, from which
the iDsects tempotarily recovered b€fore dying. In the tests with rotenoDe,
increase iD post-treatment temperature increased the speed of the sequence
knockdoun:recovery-death, and probably the speed of actiotr; the idtial
temperature coemcieDt (of paralysis) was negative, but it chaoged to a positive
coehcient as Ume pa-ased; end-points were not reacbd. Results with
" Dimetan " were somelrhat similar, but the coefficients were very small ard
variable itr sign.

Itr the tests with 2-bromomercurithiophen, " \'alone ", e-cblordane and
toxaphene, the traDsition {rom the iritial ParalJ sis to death v{as not interrupted
bv i period of recovery; all the ED50s decreased steadily in size as trme
pirssed, and the observid decrease was greater at the lower temPeraturc. In-
ireas€ iD post-tr€atment temperature nearly always itrcreased ttre sPeed of
action, which was greater v.ith " Valone " thao with alry of the othe! poisons.
The temperaturc aoefficients were initially Positive, but became smaller or
sometimes [egative as time passed, so that aa increase in post-treatment
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temperature either did not aflect the ultimate toxicitv fr-bromomercurithio-
phen aDd some tests with " t_alone ") or decrea-sed it {a-chlordane. toxaDhene
and the olher tests with " ValoDe "); iDcrease in po51-1L6g-"ra temoeiature
also increased the curvature of the line relating EDsO to time after t;tment.

ln the tests with DDT, which include onc series bv iniection. the ED50,s
also decre:.sed steadily as time passed, but the tempeiatu're coefhcients were
consistently Degative. Incrcase itr post-treatmerit temperature did not
affect the shape of the ED50-time cu;e; no general stateilent can be made
about the efiect oI temperature on speed oI acaion.

Thus, a change in post-treatment temperature can aflect the couGe of
poisonin8 of contact iosecticides by afiecting their speed of acrion (which
usually increa-sed wrth posr-treatme;t temperiture), oi the ultimate toiicitt..
or the shape o, the ED5O-time curve, or in some combination of these *.aris.

Some of the theories about the causes of the negative post-tratm;nt
temperature co€ficient of DDT are discussed.

9.8. Das, M. & NEEDBAM, P. H. (f961). Efiect of time and tempera-
ture on toxicity oI insecticides to insects. L Tests of DDT on
larrae ot Aides aegypti L- Ana. appl. Biol. 49, 32.

The efiects of a change in temperature {15-28,) on the toxicity of dilute
suspensioDs of DDT tol \ae ol Aid.s aegJpri L., as as-sessed bl.a pirotomigra-
tion method, depended on the stage of tbe test during which itre iemperature
was changed- IDcrease itr temperature durirg erposirre to DDT (0-0i p.p.m.
for about I hour) iflcreas€d the toxic &tioD. l{hen larvae *erd t.tt jo_ the
suspeDsions for the du.ation of the test (3 hours-4 days), iDcrease itr tempera-
ture throughout the test decreased the toxic action oI i very low coacetrt;tion
oI DDT (0:fi)2 p,p.m.), but had no efiect with higher cooaeatrations (O.t-{.2
p.p.m.). Toxjc action was greater itr larvae held ai a low temperature iban iD
larvae held at a high temparature afler treatment (0.025 p.p'.m. for J boursl.
Sucb toxic aclioD was reversible: a change from high to iow temperatuie
increased paral]'sis, and larvae, paralysed at a low iemperature, ricovered
when the temperature was raised.

9.9. ELLrorr, M. (f060). P,'rethrolone and related compourds.
Chert. 6. Ind- 1142.

- Th€ isolatiolr oI pyrethlolone and cinerolone from pylethrum extract is
described; these alcohols with cb4.sa[themic and ivrethric acids €awe
pyrethrins I atrd II atrd cinerins I anil II. The oDticaf ;otatioDs oI the"Iour
esters, earlier in dispute, are discussed. Wbereas ci'nerolone aDd its derivatives
(includiDg cioerins I and II) are stable to heat, pyrethroloDe and iLs derivatives
(including plretbrins I ard II) uodergo ther;al isomerisatiotr, and tle side
chain double bonds migrate into conjugation with the cyclopenteDotre ring.
I hes€ ,somensatroDs increase the oegative rotations oI the compouDds, which
probably expla.ins the coDflictiDg optical rotations reported Ior t'he pyretbrins.
The fifth and sirth pyrethrolonC semicarbazones, obiained by eartiii workers.
are considered to be formed by thermal isomerisation during the isolation
procedure, whicb involved rigorous fractional distillation.

9.10. ELLrorr, M. (1960). The structures of the enols ol pjnethrolone.
Proc. chem. Soc. 406.

Hot metlatrolic sodiuE ethoxide cotrverts pvrethrolone iDto cvclo-
peDtaoedione (high-boiling enol) and ioto a cyctopeiienedione wbich bas;Dtv
one side chain-double- bond (low-boiling enol;. the structures of these pr;-
ducts were earlier in doubt.

9.11. ELLrorr, M. (1961). P,.rethrins and related compounds II.
Inlra-red spectra oI the pJ,TethriDs and of other conatituents of
p).r'ethrum extract. J. apbl. Chern. ll, 19.

Infra-red spectra have been widely used i-tr iDvestigatioDs o[ the pyrethrins
and related compounds siDce 1950, and two aDatltical-methods usinir-bfra-red
have beeo described. Crombie stressed the im'portance of infra-ra spectra
as.criteria oI purity and lor the elucidatiotr of the structure oI compou_nas ia
this series, which are often viscous tiquids oI high boititrg point th;t do not
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give dedvatives readily. Yet the qrectra of tie Iour insecticidal esters thero-
s€lves (plrethritrs I alld II, aod ci[erins I and II, Fig. f) have Dot beeD
published. The spectra of these four compounds are here compared aDd
cotrtrasted with each other aDd with thos€ of the alcohols, l(+)-pFethrolone
aad (+)-cinerolonel and acids l(+)-rlrzs-chrysanthemic acid and (+)arans-
plrethric aridl from {,hich the esters are coDstituted. Furthet to help
identily the compounds pres€nt in flower extracts or other p,'retlrum pre-
parations, the specta of p,'rethrosin, oI pyrethrol and of the hydrocarboas in
the waxes arc rccorded.

9-12- LAsr, F. T. (1060). Longevity of coridia ol Botrlris l&a.
Sardifia. Izans. Blit. rnlcol. Sor.43, 673-680.

The truEbers o, conidia produced by Borlyris fabdc on eB r nelia iocreased
up to the loth day alter iooculation, when the average age of conidia \*'as 3
days. C,ermination in vrater oI conidia tom cultures diferi[g in age between
l0 and 40 days was equally high, but tiose from cultures 25 and 35 days old
were only + aDd rt6 as infective as coDidia lrom lo-day-old cultures.

Suspelding conidia Irom cultur€s up to 40 days old in a solution (0 2% or
higher coDceDtration) of either yeast extract or orange juice partially restored
infectivity, e-s did solutions oI sucrose, glucose, marnose and maltose, but
fructose and galactose werc less €fiective. Arabinose, xylose, caseiD hydto-
lysate, peptoDe aDd Ducleic acid drd not iDcrease infectivity.

Abrading leaves urith " Celite " before itroculation increased the nurnbers
oI infectiotrs produced by spor* suspendd io water; the itrcrease, as with
adding sugars, was greater vrith old thatr with younS colddia.

9.13. LAsr, F. T. (1960). Efiect of cultural treatments on the iuci-
dence ol Stligo hehnorrthico (Del.) Benth, and yields oI sorghum
in the Sudan: Field experiments lg57l8. Ann. @pFl. Biol, tt8,
207-229.

Traprropping, nitrogenous {ertfisers, selective weed-killer sprays (2: 4-D)
and sorglrum varietjes affected the incidence ol Sl,"iga h.rrnonthi.a.

S. lgrnonlhic.a developed more o,1 the variety Debekri than Feterita.
Usually, applying increasiDg amounts of nitrogeo (sulphate of ammonia or
urca) progressively decreased the ircidence of S. hcrrnonthiea oa Feterita,
Dwarl White flilo alld Wad Fahl. Early applications were more efective
than late applications. NitroSen given to Debekri never siglifcatrtly de-
creased the amount ot S. hetmonlhica, aod olteo iBcreased it.

In an experiBent oD very i ertile and heavily infested soil, oitrogen
itrcreased the amouDls of S. he/monthico on all varieties, but less oD Feterita
thanDebekri. The weights of S. irrnonlhica or Feferit^ rcached a maximum
$rith 40 lb. N/acrc, but were still increasing after adding 80 lb. N to Debekri.

Weed-killer sprays affecled, S. herrnon hica on Feterita add Debeld equally.
They delayed the appearance oI its aerial stems atrd usually decreesed their
subsequeDt growth. Sprayitrg with I.6 lb. 2t1-Dlarre Eas usually more
efiective thao with 0.8 lb., and sometimes spraying 3 \r€eks after sowing $'as
better than alter 2 weeks.

Trap cropping *ith Sudatr 8re-is (So/grr sldarersr) for 5 Ee€ks, but not
Ior 3, si8li6ca[tly decreased the incidence of S. hermonlhica ia succeedirg
sorghum crops, and sometimes increased grain yields.

Phosphorus and pot -s.sium afiected neither t}Ie licid,ence ol S. hclrrron h;ca
no! sorghum yields. On lightly ialested soil where S. helrno$thi.a qes not
damaging, 80 lb. N/acre trebled grain yields (from 1,140 to 3,530 lb./acre).
As inlestations incrcased in severity, the absolute gains decreased, but the
retative efiects were greater. On crops infected early and severely, lelds
increased by 82iyo ftorl) 180 to 1,505 lb./acre. Nitrogen apPlied at sowiBg
and alter 3 weeks Save larger increases than later applicatiotrs.

Yield iDcreases ceused by 2 : &D sprays are associated witl tie delayed
emergence of arrial stems ol S. hclrnorthi.a, W}tere iDfection develoPed
rapidly and the mean levels oI inlectiorl were at least 20o/o within 50 da,'s of
sowiDg, spr.ys increased both grain aod straw yields; where infectioa
developed slowly, oDly grain lelds were increased. Altbough l 6lb. of 2: 4-D/
acre decreased S. lra,nonrrira more than 0 8 lb., they afiected yields equauy, as
did spraying 2 or 3 weeks after sowiDg.
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0.8Ib. o{ 2 : 4-D/acre and 80Ib. N/acre when apptied separately to severely
inlected crops increased grain yields lrom 38 lb. iE the untreated plots to only
183 al1d 588 lb./acre respectively, wherea-s applied together they gave 2,170
Ib./acre. In the same experiment nitrogen iDcreased the yields ol the less
heavily iDlected Feterita more than those oI Deb€kri. 2:4-D affected both
varieties silnilarly.

9.14. LAsr, F. T. (1960). IncideDce ol St/igo h.lrrronthica (Del.) Beoth.
on two varieties of irrigated sorghum difierertly manured, spaced
and thinned. TroP. Aglic. Titt.37, 309-319.

Foliage of the semi-parasitic Sbiga herrronlhico growint on two sorghum
varieties, DwarI Hegari alrd Feterita 1931, was collected, air dried alrd Feighed
otr Iour occasiotrs. It greE' at difierent rat6 at difleretrt stag6 oI sorghum
developmetrt atrd reached a peak ca. 5.4 lb./acre/day {roE 65 to 80 days alter
planti!8. Less developed on Dwarf Hegari than oD Feterita.

AddinS 80 lb. N/acre, as sulphate oI ammonia, itrcreased grain and straw
yields, but decreased the total aerial grora'th of S. hemonthica Irom a mean
(for the two valieties) oI 245 lb. in utrmatrured crops to 98 lb./acre. The
decreas€s were rclatively smaller Irom 5l to 80 da,s after plaotiDg sorghum,
wh.en S. h.nnonlhica \l.as developinS rapidly, tha[ io earlier and later staSes
of the host's growth.

Straw yields o{ unEranurcd crops of both varieties werc similar, ,2. 3,350
lb./acre, but Dwarf Hegari yielded more grain. Adding 80lb. N/acre increased
straw yields of the lonS-strarped Feterita to 9,0001b. aDd oI the short-strawed
Dwarl HeAari to 7,350 lb./acre: it increased mean Srain yields of both varieties
similarly, from ?60 to 3,&0 lb./acie.

Widedng the spaces b€tween plantiDg holes lrom 25 to 100 cm. ard thiD-
ning tbe Bumber of platrts per hole from eight to two did trot afiect the yields
of grain per acre, but quadrupled the yields per platrt o{ both varieties; tbe
straw yields per plant increased by a Jactor oI about x 3.2, instead oI x 4.0,
with coDsequeot sittriicant decreas€s per acrc. Yields oI graifl per acre x.ere
the same over the whole range of plalt populations given by combinatiotrs o,
the various spacing and thinning treatmeats, viz., t0,Ofi1160,000 plants/acre,
but stBw yields itrcreas€d progressively with increasiog plant number.

In the 6rst 7 weeks after planting spacitrg afiecled wei9hls ol S . h.rrrun thica
per acre but not $.eights p€I host-less S. ,errno hica grew pet acre otr *,idely
than on closely spaced crops oI both varieties. Later, more S. herrnonthica
developed per host spaced at 50 and 100 than at 25 cm., so maskiD8 the
earlier efiects per acre; the iDcreas€s otr DwarI Hegari were less than on
Feterita.

From the start, four times as much S. hernonlhica Brew per host where
there were two iffitead of eight plants/hole, and as a result the wei8hts per
acre were unaflected.

9.15. McINTosH, A. H. (f96f). Graphical and other short statistical
methods lor all-or-none bioassay tests. J. Sci. Fd Agic. 12
(4).

The Jull probit method, although tiEe-consumitr8, is often used to make
a statistical analysis o, the frgures obtaioed itr all-or-Bone bioassay tests oI
hs€cticides or fuDgicides.

MaDy rapid approximate methods have been devised as substitutes. One
o{ these is based otr ranking; others are arithmetic; aad others, bas€d on the
use of probits, are Sraphical.

Logits or atrgles can be used instead oI probits, and olten give almost
identical results. Each can be calculated on a slide-ru1e; most oI the rapid
graphical methods can be applied when they are used; and the method lor
doing a {ull analFis is simplest when anSles are used.

9.16. McINrosH, A. H. (1961). Some variaDts and possible errors in
the test tube dilution and slide-germination methods Io! Iabora-
tory testing of fungicides, Ann. a?pl. Biol.49l}l,

A method is given Ior moulding unilorm perspex cavity slides, uhich are
quickly made, almost uabreakable aqd {.ithout joints; they cao withstand
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strong alkalis, but not skong acids or solrcDts, aDd aie useful Ior spore-
termination tests of water-soluble Iungicides. When the drops of spore
suspeEsion-poisotr mrxture in the cavities oI these slides or of Btjttcher's gla.$s
cavity slides .!re enclosed by cover slips, there is no meniscus efiect, atrd i[
tests of lonS duration the same spores caD be counted repeatedly.

In such tests errors may arise flom sorption oI poisoD oa the surfaces of
pipettes and tubes (dilution stage) and on slides and cover slips (incubation
stage); aad lrom changes in the volume o{ the drops (incubation stage).

Ions oI many meta,ls may bc lost by sorption, and the losses are oftcn
greater oD solt thatr pyrex glass. Ht was lost rapidl)'. Itr a three-stage serial
dilution of HgCl, solution in solt glassware Irom 60 to 1.0 p.p.m. oI Hg, the
loss in strength s'as 27yo. \lore Hg l*.as lost from HgCl, than {rom phen.vl
mercuric acetate solutioDs. The loss€s o[ glass or pe6pe]a slides with cover
slips ftom solutiotrs containiog 1.0 p.p.m. of Hg (but tro spores in suspeosioD)
were 30-35% in 15 minutes and, 6l-74yo ir 24 hours with HtCl,, but ouly
3-l0yo on glass and 35-37o/o otr perspex slides in 24 hours with pheDyl
mercuric acetate. Ilcrease io temperature (f0-25') sliShtly increased t-he
loss from H8Cl, but rrot from phenyl mercuric acetate solutions, Perspex
slides, $,hich were used repeatedly ,or tests of vrate.-soluble mercury com-
pounds and *,ashed in distilled water after each test, ewentually became toxic
to co dia of. Bolrttis fabae Sardiia.

When the slides, with drops, are placed in moist chambers forincubation,
some evaPoration is unavoidable because the air close to them is not initialll'
saturated with water vafrour. WheD the chambers 1,rere prc{ooled or pre-
v.armed, so that the temperatuie of the air in them *€s uniform, the loss
Irom 0.3Gml. drops in cavity slides was not serious (about 8%, with or
without cover slips, in 48 hours at l0' or 25'). But wheE the temperature
was not uni{orm, the poisibilities of change in drop volume were much greater:
in 48 houls, the volume oI open drops could decrease by evaporatioa (44%
loss at loc) or even increas€ slightly by coDdensation (Syo &nt af 25"1.
When spores have to be counted on several occrsions, the evapomtioo losses
may be more scrious.

0.17. PorrER, C., LoRD, K. A. & SoLLy, R- (f960). The mode of
action of organophosphorus compounds on ilrs€ct eggs $'ith
special reference to thei. anti-estelase actiil-j. Ptoc. 4th in.
Congt. Crep. Plol. 1957,2, ll69-1172.

The hydrolysis o{ acetyl choline, triacetin and phenyl acetate by homo-
Senates of eggs ol Pieris brassicae end Ctilus dornestict s rr.as er.amined.
EnzFne kinetic and inhibition and &tivation studies indicated that the same
enzymes were trot pres€nt tbroughout the development oI the e88s and that
complexes of enzymes were responsible for the hvdrolysis of triacetin and
phenyl acetate.

The amouots oI organophosphorus insecticides to prevent the hatch o{
Pieis brassicae eqgs vary with the ate of the eggs u'hen the poisons are applied.
With increasing age the eggs become more susceptible to TEPP, laas susceptible
to " Para-oxon " but show Iittle change in resistance to " Dipterex ". No
relationship betu'een the occuretrce of ester:rses and susceptibility to insecti-
cides was deduced.

0.18. SAwrcKr, R. M. (196f). A technique lor the topical application
of poisons to non-anaesthetised house flies for kaockdo*n
assessme[ts. Bull. en . Res. 51,715,

Wlrea a spraying techoique is used to assess " knockdown ", the amount
oI irsecticide picked up by tie flying ins€cts yaries and is very dificult to
determine. For this reason, topical application, whereby each itrs€ct is treated
with a given dose of poison, sould be pre{erable, but tiu nolr \'as unsuitable
Ior measuring kEocLdown, because therc was no emcient method to immobil-
ise the insects during dosi[8. Anaesthetics or cooling afiect the respoDs€ of
the insects to the insecticides, using suctiotr to immobilise the iDsecls dDrinS
dositrg means that the iffi€cts have to be handled individually, which is
laborious and time.consuming.

The method de€cribed is rapid; the treatmeDt time of a batch o{ I0 irs€cts
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s€ldom exceeds l0 secotrds, atrd the total haadling time is aboot 3 mitrutes.
The difierence b€tween the dosing time oI the trrst and last ins€cts of a
batch is negligible, atrd the knockdopn catr be a-ssessed wittrin 15 minutes of
dosing.

9.19. SAwrcxr, R. M. & TEATN, E. M. (196f). The chemical and
biological examiflrtion ol commercial p]'rethrum extracts for
ins€cticidal constituents. ./. Saz. Fd Agic. 12,137.

Samples of tbree commercial pyrethrum extracts were examfured chemically
and biologically to deterDine the Dumber of iosecticidal constitueDts thev
coDtain. Tlese constituents, which \,eere completely removed from commerciil
pyrethrum by exiaustive extractioD witb nitroDethaDe, were separated bv
displacement chromatograpby. The iDsecticidal activity of the eluate was
restricted to {ractions identifed chemically as cinerin I, pFethr.is I, cinerin II
and pyrethrin II. Solutioas cotrtaidng the four pure aitive constituents ilr
the same ratios as in lhe three commercial extracG had the same activitv aq
the corresponding extEcts. lf aay other insecticidal constitueot occu; in
commercial pyrethnm extract, its contribution to the total activity is
tregligible.

9.20. wA!., M. J. (1960). Bean aphid control on field beans iD relatiotr
Lo_ 

t}Ie_flolver'Tg period a.ud to possible hooey bee poisoning.
Plant Path. lO, 14.

, Otre -correctly timed spraying with a suitable systemic insecticide wiU
e(ectively coDttol,r. /aba€ oD 6eld bean crops so\rro t eiore about the b€linnins
of April. lbe sowing date determines wlether the beaos are ill flowe"r whei
the hsecticide is applied. February-sown crops are likely to be jrr Iull bloom
whe[ they treed splayiDg, aDd ther6fole may be especia]ly daagerous to beB.
Autumtr-soEa crops and crops so.wn aftel mid-March will ha;e floe,ered or
not y,et dowered, though sooe bees may be visitiDg their exha-noral trectaries.
- The mair recurriag daDger to bees visiting 6eld beaDs seems to be fiom

tie_ 
-unnecessarily 

late spraying with DoD-seleiiive insecticides o{ crops sowtr
in March or April.

Entomololly Department
DocronAL THEsEs

10.1. GERARD, B. M. (1S60). The biology of certain British earth-
worms ia relation to etrvironmental cotrditions. ph.D. Thesis,
University of Loadon.

GENERAL PAPERS

10.2. EDWARDS, C. A. & (GuNN, E.) (1960). Autumn tests show
better vrays to control millipedes. Coim. Gtoue4 59L-

10.3. MELLANBY, _K. (1960). Publication ot tbe results of biological
research. /. Inst. Biol- 7, aB-85.

RESEARCH pApERs

10.4. BARNES, H. F. (1960). The resistance ol some American wheats
to hessiaD fly of mixed foreign pareEtage. J. Kansos ?nl. Soc.
33, 37-44-

Eight America[ varieties of wbeat, resistallt to AmericaD hessian flv ato
had cofiparable resistance to hessiaE fly of mixed Ioreign pareDbge. "

U
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10.5. BARNEs, H. F. & ARNoLD, M. K. (f960). The susceptibility of
some American wheats to the pheat blossom midges. J. Ransas
cnt. Soc. g, lB5-174.

Sewen American varieties of wheat resistant to hessiatr fly and otre suscep-
tible to it are susceptible lo C(nlarirria tlittri (Ifirby), which is not yet krlown
to occur itr North America. AII these are also susceptible to the other wheat
blossorr midge, Sitod.iplosis ,nosellano (cehin), which do€s occur ir North
America. MarquilleOro x Triunlo (12858) seems to be less susceptible.
The in{ormation gaitred about three other varieties, Marquardts, Durum and
Peko, must be discounted, because their ear-burst did not coitrcide with the
midges' fli8ht period.

10.6. BARNES, H. F. & ARNoLD, M. K. (f960). Delayed emergence of
the pea midge. Plant Parh.9,52-54.

More C. pisi that had completed their larval l€ediDg in the feld durtug lg57
emerged iD the Rothamsted Lodge insectary in 1959 than itr 1958. A sudden
i[crcase in number of emergences occurred in a thu[dery period in 1959.
Therc are indications that unisexual families occur in the pea midge. The
emerSence o{ S. riosellana, one of the wheat blossom midges, alter spe[ding
18 years as a Iully led larva is roted.

10.7. BEra, J. (1960). The breeding seasons of slugs in gardens.
Proc. zool. Soc. Lond.. 135, 559-568.

Generalised lire cycles oI 6ve slug species were ascertafued lrom rew data,
aDd Bames & Weil's unpublisbed data, on weighLs of illdi\ridual slugs together
with informatioD oD tle seasoEal state ol their genit3l organs.

Aion horrensis batches maidy itr Jatruary aDd February, grows through
the summer motrths to become mature ia September and October. These
adults live tbrough the witrter, layi8 eggs and g::adua]ly losing u'eight, aDd
die belore July oI the following year.

The eggs ol Aiot e.bfl,tsr6 are maiDly laid in the autumn (late August atrd
S€ptember) atrd hatch sporadically through tle winter. The youDg slugs
grow throuth the spring to become mature i-tr July, and the adults die soon
after egg-laying.

Agliolima, lelicslal s breeds throughout the year, but the late depends otr
the weather aDd each year there is a period of iDtense egglalring associated
wiLh tbe new spring vegetaliotr, giviDg a summer abundance of individuals.

Milax budap?sl?nsis hatchFs duriDg t.he aLrtumn and Fiater, grows through
the summer to b€come mature in late October and November when thev mate
aDd eggs are laid iD tbe autumn and throu8hout tl)e witrter. The ad;lts die
belore July of the Iollowiog year.

Milaz souerbii probably hatches in early spri[8, grows throuShout the
summer, becomes mature, mates aod starts to lay egSs in Septenber, October
and November. The adults die soon after egglaying.

10.8. CoCKBAIN, A. J. (1961). Fuel utilization atrd duration of
tethered fligbt in A,his fd,l)de Scop. /. exi. Biol- 38 (in the
press).

Glycoger is used duritrg early flight, but fat is the principal fuel alter
the first hour and provides about 90% oJ the energy Jor a flight o{ 6 hours.
Most oI tie fat and glycogen rcserves arc ilr the fat-body cells of the thora-y
and abdomen. Calculated metabolic rates during tethered flight raDged from
52-66 cal.le. live Et./hour aDd 400-500 cal./8. fli8ht mrscle/hour. Flight
capacity at 25' was directly related to initial fat content and varied between
3 aod 8 hours iD laboratory-reared aphids and 7 and 12 hours in aphids lrom a
natural infestation.

10.9. CocKBArN, A. J. (196f)- Water relationships ot A?his fabae
Scop. during tethered flight. /. exp, Biol.8 (in the press).

Water loss from tethered aphids during Aight nas by evaporatioD and
excretioB; at least 660Z oI the loss was by evaporatiotr. The relative amounts
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oI weter loss during prolonged oight were itrversely related to rclative humidity.
The proportioo oI water itr the body and the hydration oI leaD dry matt€r
reDaiDed almost constant durin8 fli8hts oI6 hours. Water loss is not a limiting
fuctor to flight in saturatioD deicits l€ss thaa c. 23 mm. Ilg.

10.10. CocxBArN, A. J. (1961). Viability atrd lecundity of alate
alienicolae oI lrris faboc Scop. after flights to exhaustion. ,J.
ctp. Biol.38 (in the press).

I-ongevity, reproductive Iate and capacity, and tryErph viability oI aphids
flown to apparetrt exhaustioq (Ior 3-O hours), aDd subsequently aUowed to
{e€d otr host plants, wele similar to those oI aphids flo*a for only I hour.
Udike fresh aphids, exhausted o[es were utrable, or reluctaDt, to fly oa the
Iollo$rin8 day, po*9ibly because of the early onset of flight ,rDscle autolysis.
Results indicate that lotrg migratory fligtrts are u iLely in theErs€lves to afiect
the reproductive potetrtiat oI aphids, alrd that alietricolae ot A. I&ae, bayi'Ig
settled on a suitable host a{ter exhaustiotr, are unlikely to fly a8ain.

l0.ll. DoBsoN, R. M. & MoRRts, M. G. (f961). Observatiotrs on
eErergence aDd life-spaD of wheat bnlb fly (Le?lohylcrnlia
aoarctota (Fall.\) under field-cage conditions. Bull. ent. Res.
51,803-821.

EEerteEce and lite-span oI wheat bulb fly (ZcPtohyk nia coa/clata lFall.))'\rere studied by the us€ of the " Field-C3ge-Marld-ng " techdque. EEergeuce
sas investigated by observing the EuEers of fies emerging daily from ao area
of intested wheat etrclos€d by a cate of ftre mosquito netting, and life-span by
making a daily ceDsus of marked and individually recognisable f.ies shich had
beeD liberated in the cage, Flies were handled oDly v/hen being marked, and
itr ttre latter part of the work all observations were made crithout touching
either theE or the $heat.

Flies were chiUed to retrder theo comatose ,or EarLiEt atrd Doder certai.tr
circuBst4nces this aDd the markitrt was harEiul. Attempts were Dade to
decrease these harmful efiects.

Emergence dates varied fiom year to year, depenaling otr the teEperatures
of spriDg and eady summer, aDd there were also coDsiderable difierences
betvreen the emerteDce dates oI populations of adja.ent felds ir1 the same
year. CoDsiste[tly, mal€ appeared belore females.

Tbe ratio oI fies s€en to the Dumber loos, to be alive oo €ach day valied
according to weather, atrd flies were more diffcult to fnd on wiDdy days thaa
on calD otres atrd otr brigbt days thaE on dull ones.

Tbe observed life-spaDs oI both sexes varied Sreatly-up to a maximum oI
76 days for Iemales aDd 55 days {or males. Ar1 exact stateaetrt of Eean lire-
span \ras, bosever, valuel€ss becaus€ there was a tetrdeacy fo! flies emertilt
later ia th€ season to be less long-lived than those emergiDg earlier. llost
0ies o{ both sex€s lived tor over 30 days. The obs€rved life-spans fall short
of the true lile-spans by amounts shich depeDd oE the proportioDs of livint
flies seen each day. Tr*'o methods are shown by which the meatr unrecorded
lile-span can be calculated.

10.12. EDWARDS, C. A. (1960). The ecology of S).mphyta. Part II.
SeasoDal soil migrations. Err. er?. & a??1.2,257-267.

Seasonal chatrges ir the vertical distributiotr ot ScutigeleUd irt na.uldta
Newport add SymPhfleua oulgaris Haase ia cultivated soils were studied.
Itr bare soil outdoors there were high surface numb€rs iD sprins, low in summer
with a s€cotrd increase in autumn. f'he distributioD pattem was similar in
bare greenhouse soil, except that spring migrations to the surface soil occurred
earlier, the suEmer exodus from the surface was fiorc marked and the autumE
increase much reduced. Growing plants attracted Sctttigerella irn'nact lata
to the surface even under adverse soil conditions, but had little influence
on Syrlphylelta olaltatis. Tbe results are discussed itr relatio[ to othet

307

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-1-93 pp 37

ROTHAMSTED REPORT FOR I960

10.13. EDWARDS, C. A. & (DENNrs, E. B.) (f960). Observatioos on
the biology and control oI the Garden Srdltl!'f:ot,l.. Plant Pdrh.
9,95-90.

The Garden Swift moth, He|ialus lupi.linus L., is a commotr soil pest of
horticultural crops. The host iange of'this pest is revie*-ed and adied to.
\\'inter ah.acks of lettuce and aremones by the larvae were studied and
replicated trials made to test the elficiency oI DDT, BHC, dieldrin aod al&in
soil dreDch€s. OI the materials tested a solution of DDT emulsiotr containitrg
0.05 a-i. vras both the most efiective, cheap6t atrd Eost persistent. Evidence
was accumulated that the moth completes its lile cycle in one year.

10.14. EDWARDS, C. A. & (DENNrs, E. B.) (t960). Some efiects of
aldrin aDd DDT on the soil launa oI ar-able land.. Naturc, Lond,.
188,767.

The effects of rates oI itrsecticides commonly used on the soil fauna of
fallow arable land were studied in a replicated trial- Sixteen 2-inch diameter
soil cores xlere ttkeD ftom each treatmetrt at 2-3 moDthlv intervals and the
fauna extracted by a modi6ed Salt atrd Hollick techniquel AIdriD decreas€d
and DDT iDcreased tbe Collembola populatiotr. Both insecticides very
siSoifcantly decreased the populatiotrs of hites, dipterous and coleopterous
larvae, thrips, pauropods and symphylids. Numbers oI root aphids were
$eatly decreas€d by aldrin, but Dot by DDT; neither insecticide afiected the
populations of earthworms and enchltraeid worms signidcantly.

10.15. FRENCH, R. A. & (WHrrE, J. H.) (1960). The DiamoDd-back
Moth outbreak of 195a. Pla Parh,9,77-41.

At the end of Juoe aDd the beAitrnhg ot July 1958 a large immigratior of
the Diamotrd-back Mot}J lPl*t.lh ,i&ct@cnnis (Curt.)) occurr€d on the east
coests o{ EnSland and Scotland. T'he entomological information indicated
that these insects had come lrom ar easterly directiotr, possibly froD North-
West Russia. Trajectori€s of the wiDds blowiog at tiis time lead bacl to a
similar region and, by their use, atr atterDpt is made to delineate approximately
the area of oritin.

10.16. HEATH, G. W. (f960). Ily deterioratioD and soil insects. Jf.
Brir. G/assl. Soc. 15, 209-211.

T*'o insecticides were applied to a &year-old ley and their efiects otr yield
and soil fauna were studied a year later. Aldrin (2 lb. &tual toxicadt/a6e)
o. dielddn (l Ib. actual toxicant/acre) was incorporated itl a staDdard dressiDg
of compould fertiliser-

One year alter treatment the yield of dry matte, was signifcaltly hi8he!
on diel&itr plots thaD oD plots receivinS Iertiliser alone. The soil fauna was
examined io dieldri[ and control plots. The wirewolE lAgnor.s spp.l
populatioDs were 80,000 and 400,000 pe! acre reqlectively. I'he increas€ in
herbage yield was ascrib€d to the decrease in number oI wireyroros. Mite
and Collembola populatioDs were very sigEifcantly decreased by dieldrin: the
effect of this oD the breakdown of soil organic matter is discuss€d. Haceous
insects were effected by iDsecticides, but their resurgeDce rate catr be expected
to keep pace $'ith that of wireworms.

10.17. JoHNsoN, C. G. (1960). A basis for a general system of iDsect
mi8ration atrd dispersal by flight. Natwe. Lold.. 1E6,348-350.

Whenever the beginnitrg of a mass migration has been recorded it has show
that the migrants are relatiwely trewly emerged iN€cts on a very early, often
the 6rst, flight. The consequeflces of this to the getreral approach to Eitratiotr
and di+ersal studies is discussed.

10.18. JoHNSoN, C. G. (1960). The relation of u'eight of food iDgested
to increase iD My-weight during grourttr in the bed-bug, Cir?,
leclulolitts L. (Hemipteta). Ent. er?. 6 a2fl.3, 234-240.

The increase in body veitbt oI successive instars (weiShed belore teeditrA)
is o, the order oI 3070 of the weiSht of the food (blood) ingested at each iGtar
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except Eith tbe lst-2nd instar, $here it is approximately a0%. The grocs
emcieDcy with which Iood is used to increa-se body weight do€s aot v"ery
appr€ciably with temlrerature betweeo 20' atrd 30'.

10.10. IrNG, D. B. (f960). Lan al movemetrt and inlestatioo itr tbe
wheat bulb fly, aertohtbrnyio aoolata,rol.alL Bu - cnt. Res.5l,
405-414.

The ability of Dewly hatched larvae of the wh€at bulb 6y to move tb.rough
I ioches oI soil and inl*t wheat plaats depeDds oD the Dature of the soil a[a
its pH. IE the soils tested larvae were most successful iD saady loae,28%
infestint plants, less so in clay loam, l9% and least in p€ety l@.Dit,2o/o.
I-arvae-iofested plants tro$! iD clay loaD within a pH range oI 4.0-7.8 w'ith
a possible optiEum at pH 8.2. The lelative failure to iDl€st in pcaty loaE i.3

apparetrtly becaus€ thb soil impedes laR'al movement rather thaa it interferes
\f,ith the ftrding ol host-plants.

In plot experiments tro predomiDatint alirecuoo of larval movement wa9
observed. Newly hatched larvae caD travel up to at least 2l iDches before
they etrter a shoot aad feed. Threequarters of the lawal life Eay be spent
in this shoot, while the reitht iacreses about 60 times. Movemetrt b usually
frolo thb shoot to another alotrg rows. Io subsequeDt ,eediag, larval weitht
iocreas€s by a lurther factor of 15. The lareae damaged an avelage of t$.o
shoots each and travelled up to a Daximum distence oI 33 ilches, meaiured
in a straight liDe lrom point of release, throughout their entire life-span.

10.20. MELLANBY, K. (f96f). Slugs at lorv teDperatures. N4rulr,
Lond. 189, 941.

Slugs can Eove atrd feed at low temperatures, so are rrell 6tted to b€
agricultural p€sts itr rdtrteI. Agriolirna, r.tkddrr.s iB active bclos 0.8o, Arioa
lrrrrisrr is seldom aati!€ belos 5'. No accliEatisatiotr to hiSh or low tem-
per.tur6 was toutrd in slu8s, which thus difer from maoy iDsects, amphibia
and frsh.

10.21. MTLLER, B. S. & (Swe.rx, T.) (1960). Chromatogtapbic analyses
of the lree amino-acids, organic acids and sugars iD wheat platrt
extracts. ,J. Sci. Fd Ag/ic.6 344-348.

Plants oI three hard red winter u,heat varieties difiering in their resistance
to attack by hessian fly (May.tioh dtslrutol Say) were compared at the lourth
leef stage for their content of constituents extractable by 80% ethanol.
Eleven emilo-acids, fve orgadc acids and two iaorgaEic acids were identifed.
Seven sugars were sepamted, two of which were unidentifed polysaccbarides.
The main difiereDce was that the susceptible variety (Tenmerq) contained
allulose, or allulose in combinatiofl with some other compolent. The semi-
rBistaat valiety (Ponca) coatained less allulose and the resistaDt variety (C.I.
12856) coltaiaed trone. Sorbitol was found in Teamarq, but trot itr the other
varieties.

10.22. MILNE,D.L. (1960). Thega midges (Diptera: C€cidomyidae)
oI clover flolveiheads. Tlais- R- errl- Soc- Lond.ll2,?C-,oA.

A study oI the gall midge (Diptera: CecidoEyidae) fauoa oI clover heads
has shown that there ale three q)€cies, namely Dastn *rd Lgt nLi,,icora Lintner,
D. gcntwri Witchard a'l.d Tnchohba bancsi sp. tr., whose larvae destroy clover
seed io Britain. Dagmcwa ge ncli and. D. Lgtn;nicola are sepdated
morphotogically aDd biologicaly. The morphological criteria us€d arc
demoDstrated to be valid in separatitrg otler clos€ly allied Daslrrl/a sPecies,
ramely D. ,nati Kiefier tuom D. ?t i Bouche atrd D. afrnis ,(iefrer ftoIII D,
viold?l-ew.

SeveE other gall midge spedes occur otr clover heads itr Britain. The
larvae oI two oI these, Ptrc.robrernia aphidiaoiz Riibseamen aad lcstodi?losis
trifol;i Ber!€s, are prcdatory oo aphids and other gall midge lareae, respec-
tively. T'he feediDg habiB of the lemainiog five species, Damely Cliiodi|losis
hgumiticola ap. a., Gidflloiia blilann;ca sp. n., Isodi|tosis tkulero sp. n.,
Braciyncxrd sqtalnig.ra WinnetlJ 

^nd 
Contanria sp., are Dot kDowtr, although
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it is suSgested that larvae ol Isodi?losis iled.la may feed on decoapocitior
products or otr IuDtus q)ores.

Illustrated keys are given Ior tlle ideotifca.tiotr of mal€, lemales 4ad larvae
of gall roidges occurrirg oD clover heads i-n Britain.

10.23. RAw, F. (1960). Observations on the effect of hexoestrol oa
earthworms and other soil invedebrates. J. ogric. Sci. 55,
189-190.

Whe! hexoestrol or stilboeskol is used to aid Deat ploductiotr lnost oI the
o€skotetr is exGeted by the treated admals, atrd so reaches the soil, wh€re it
lnay afiect the soil IauDa.

Laboratory e4)eriments sho*ed that activity ol L. t.nastis, A. cdlig;nosa

^nd 
A, chlarolicasestnafi€cted by 15 mg. hexo€strol in 500 g. of soil. Activity

and reploduction of I . caliginosa was \nafrefted by l0 rDg. hexoestrol in 600 g.
soil, but 100 mg. aDd over afiected activity aod stopped reproduction. This is
lar in excess oI amou[ts ever liLely to be reached in land grazed by keated
cattle. Egg cupsules of A. .digi$osd .-nd. A. chlorolicd deleloped normally iD
a satulated aqueous solutroD oI hexoeskol,

l{'hen gass plots Srazed by treated aod uDtreated bullocks were sampled
no efiect on the soil Iauna due to giazing by implanted bullocks was observed.

10.24. RAw, F. (1960). Earthworo population studies: a coErparison
of samplirg methods- Naturc, Lond,- 187, 257.

The accuEcy ol estimates of earthworm populations got by haDd sortiDg
soil samples was tested by using a wa-shing method to s€e how many more
worms could be recovered froD soil samples alrcady haqd sorted.

Hand sortiag recovered only 52% ot the [umber atrd 8,1% of the weight ol
sorms Irom samples Irom wet hill grassland with a surface mat aod poor soil
skucture: proportionately more o{ the larye than oI the small worms \rere
recoveEd. Eand sortiDg was no quicker than washing.

With soil samples IroE grasslaDd with Do surface mat on a light and a
healy rrell-drained soil, harld sorting recovered 89% of the total truEber atrd
95% of the total weiSht oI worms found, and was huch quicLer tha[ washitr&
but with samples from aD old arable 6eld oD heavy soil \dth poor structure,
hand sorting recovered ody 59o/o oI the total oumber and g0% oI tbe total
weight oI \f,orErs foutrd, and was tro quicker thatr $ashin8.

The washitrt Eethod checks the emciency of hand sortinS, and, lor some
habitats, more accurately estimat€s ttre popuLation.

10.25. RtcHES, J. (1960). Damage to the oat panicle by the Frit Fly.
Enl. .rP. & a.?i|.3, 173-184.

.{bout 2,000 panicles (60,000 spiketets) oI known bu$ting date from small
plots of oats wele dissected. SprayiDg young oat plaats {,ith DDT against
frst-generation attack also decreased panicle attack. The splaying causes
phlsical difierences betwee[ the sprayed and the unsprayed areas-oatDely,
sprayiDg tives a higher plant dercity ard unilormity of panicle buBtiDg date.
llain grai! is more liable to attack thatr bosoE graitr.

BliDdness oI oats is discussed, and results given to support the theory that
one t,?e of blindness is caus€d by frit fly attacking the immature traia.

10.26. SourHrvooD, T. R. E. (1960). The flight activity of Hetero-
pleta. Tlons. R. en. Soc. Lond.ll2, 173-220.

Details are givea of the }leteroptera taken in various light and suction
traps at Rothamsted. some of which ratr for several years, from shorter periods
of trapping at Kawanda (Uganda) and Tafo (Ghana), and with suction traps
at difierent heights at Cardington, Beds. The trew information provided by
the present study otr the level oI flight activity oI various taxa is reviewed.
Closely related taxa olten difier greatly, e.9., ttre activity of the Cydtrida€ as
a family is high, oI t]Ie Pentatomidae, lo\p; that oI the genus l/gu, high, of
Lio.otis, lo',': thet ol Ortho?s halr.i L. high, ard oI O. .a ?.stris L,low.
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10.27. T^1,LoR, L. R. (f961). Aggregation, varia ce and the Dean.
N dlu/., Lond. 189, 7 32-7 85,

Sets oI samples froo Populations at valious levels o( deEity rYEre exaEined
to 6Dd the reldtioD betieen the mean and variatrce. The 24 examPles used,
ascrecated to widelv diferent degrees, ate all satisfactorily descriH by a
D;wer- law; variatr; is proportioDlal to a fuactional power oI tle meaD (sr -
i"rr), ia *bicl tte poweiis in Iidex of Aggregatiotr rarging (rom 0'70 to 3 08
in lfie examples ciied. The law also Sives 4 Seneral tra.nsfomatlon for all
degrees oI aggretatiofl :

161 : I [^+,,,all'l

Bee Dep,artment

GENER,TL PAPERS

Il.l. BurLER, C. G. (1961). The eficiency of a honeybee commuEity.
Eadtatout,2O, 5-lO.

11.2. FREE, J. B. (f960). AmeDdments made by F. W. L. Sladeu to
his book " The Humble-Bee ". Bec WorA, 11, 8-9.

11.3. FREE, J. B, (f960). The pollination o, fruit t ees. Bcc llotld,
41, l4l-151, 109-r.86.

11.4. SpENcER-BoorH, Y!'EI-rE (f960). FeediDg pollen, pollen sub-
stitut€s and polleD suPplemeDts to honeybees. B.c WorA, 11,
25L-283.

R-ssg.ancrt PePrns

11.6. BArrEY, L. (1060). The epizootiology of Europ€an Foulbrood
of the larval i{oney Bec, Apis melli/crcLanaens. J . Iwsec, Pd,h.
2, 67-A3.

I-arvae, arti6cially infected $,hetr (Fl day old wilh ShcPrococ.c{s ?tuton
(ll1ite) and placed i; colodes, were usually ejected by adult-bees. -EiectioD
ivas deiaved irom coloDies deprived either of uDsealed brood or their queea,
or which were rei-oforced witi adult bees. TLe laeces of surviving larva€
whos€ weigbt lras subtrormal contaitred matry viable cells of S. Prr.rot. Crlotries
rcitr{orced-with uDsealed brood removed more i-nJected larvae tha,l usual. lt
is concluded that iElected larvae are eiected wben larval lood is merely
adequate, as it may be wheD a colony is erowing raPidly: aod they ate kePt
whei larvd lood is more abuDdaot, as it may be whetr brood-rearing is
retarded.

Natura.l outbreaks of disease occurred whetr brood_reanng, io colodes
heavilv infected with S. ,rtllor, was increasiDg duri.ng Dectar flows, which was
also wiren secondary i 

^l;.tiol 
wilh Bart.rilieurydiA (w}lrcl iocreased. At

such times larvae hiavily infected with both org;isms-maydie more quickly
ttraD they are being rem6ved. At the sanre hme itrfection of oew larvae rYith
S. ,lr.r; seemed 10 decrease: transmission ot S. blulon was presumably
ch;ked bv the death and eiection oI unsealed larvae. Thus outbreaks usually
s€eEed to'be self-limiting. 

- 
ColoDies eject iEtroduc€d lervae even more readily

a{ter the main lectar da'ws ate over, ;hich may accoutrt for the dificulty irr
causing alisease artlfcially at tbis time.

11.6. BurLER, C. G. (1960). The significatrce of queen substance in
swarming aod supersedure in honey-b€e (A?is ,ncllilerc L.\
colonies. Ptoc. R. cn . Soc. Lortd. lL) ?5, 129'132.

Measurements sho\f,ed that both supelseded and old Eated $rarm queetrs
from utrdowded colode3 contained only about oDe{uarter as much queetr
substetrce as mated laying queens froni coloDies witlout queetr calls. Old
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mated swarm que€us fiom ovelcrowded colonies had about 4s much as the
mated laying queens.

The dema[d lor queeD substaoce by workers fro6 colooies preparing to
swarE '\,"as fouDd to be no greater than that by workers (rom Dotr-awarii.trg
colonies.

It appea$, therelore, that queen reari[g by uncrowded colotries preparing
to supersede theirqueeD or to swartu with ber ri:sults trom the oueetr;roaucins
too litue queeD su-bstaoce, but tbat queeD reariDg in aa overtrowd'ed colonV
before 3warmiag is not necessarily due to inadequat productioD of quee;
substance, but could be due to its i-DemcieDt mllection aod distribution.-

11.7. BuaLER, C. G. (f960). Sueen recognitiotr by I'orker honeybees
(A?is ,n lliI.ta L.\. E4elier.tid, 16, 42{427.

Livint queens attract worker hooeybees froE a short alistance oD account
of aD odour they produce, which persists ,or several moDths after deatb. Tbe
substance responsible is iemoved whea queeDs are extacted with etha[ol, aod
the material so extrarcted is attactive to Eorker bees. There is reagon to
believe tiat its attractive odour is oDly gradua.lly releas€d from a queen's
body.

9ueen substance can also t,e exkacted from queens' bodies iD ethanol, but
pure queetr substance (9-oxodec-2-etroic acid) does Dot have alr odour that
attracts v.orkers even wheB ofiered in large aEounts. It is clear, therelore,
tbat queen substance is not respoasible for the odour shich probably attracts
workers to a queen aod so helps them to 6nd queen substance, but does not
its€U inhibit queen rearint.

11.8. Burr-ER, C. G. (1960). gueen substatrce prcductioD by virgin
queen honey-b€es (4. nelli.feru\. Pfoc. R.ent.Soc. Lotd. (A\35,
170-171.

Little or no queen substance was produced by viryio queeas 24 hours old,
but virgins I week old had sigDifcatrtly more and thos€ t*eeks old, Bhether
layiag or not, had much more but less thaa v.ell-€stablished mated layi[g
queeos. Itr fact, virgios I \ieek old each had atout one-quarter rui much
queetr substatrce as a mated layiDg queetr (i.e., about as mucf as a supersdd
queen or a swarm queeD from an uDcrowded colooy) and tlose 3 weeks old
had atout oDe-third as much.

It was coocluded that the iDability oI a viryirt queetr to iohibit queen
reariDS, atrd also perbaps the difficulty of replaciog a Grgin queeu of a coloay
by a mated lalng queen, are probably both due to the low level of queeE sub-
stance produced by virgir queeDs. It b clear, however, that colonies do Dot
distinguish between virgitr and mated queens by the relative amounts oI queen
substance on their bodies-

ll.9- FREE, J. B. & SpENcER-Boo r, YVETTE (1959). The lougevity
ol worker hotreybees (A?is ,rralwro'). Proc. R. en. Soc. Lond.
(A) 34, r41-r50.

Groups of 100 Dewly emerged worLer hoDeybees were introduced seekly
ioto each of {our colonies {rom March to Octob€r and their lotrgevity asaer-
taired. The mean length of lile oI b€es itrkoduced itr spring atrd summer was
lower than had pleviously been supposed. It decreased in accordaDce with
tbeir date of emergeoce from just over 6 we€ks iq luarch to about 4 weeks i-rl

JxDe, the we€kly death-rate at all ages b€ing greater in Juoe thaD at atry other
time

The weekly d€ath-Bte oI bees emerAitrg iD August was coDsiderably lower
thatr {or bees emerging dudng the previous 3 motrths. Many bees emerging
in August ard September oven iltered, some surviviog until May; therc was
ro correlatioa b€tween their age atrd date oI death the followint yeat. SoEe
b€es emelging in October sur.ived until Jutre. The lonSest lived be€s survived
between 217 atrd 228 dats. There were marked diferences in loDgevity of
bees Irom difierent coloni6
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ll.l0. FREE, J. B., FR!E, N. W. & Jev, S. C- (1960). The effect on
foraging behawiour of moving hoDeybee colonies to crops befole
or after flo*'ering has begnn. J. econ. En.53,56+-566.

Exp€riments otr peach, $reet cherry, apple, bird's-Ioot trefoil, luceme and
rcd clover have shown that delayiDg moving colories to a croP uDtil dowering
has betutr increases tbe proportiotr ol {orageE which visit it.

ll.ll. Sr!.psoN, J. (1960). The age of queen honeybees and the
tendency of their colooies to swarm. J - aglic. Sci. g, lg5.

Analysis of 4 commercial beekeeper's recorals showed that colotri€s with
2-)'ear-old queens are much more likely to have occupied queen cells thatr those
x'ith l-year-old queens.

Statistica Department

GENERAL PAPERS

I2.1. GowER, J. C. (1961). The anall.sis of exp€rimeDts on the
Rothamsted computer. Monchester srat. Soc. Group Meerir.gs,
Session 1950-60, 4H9.

12.2. LEECH, F. B. (1961). Food losses thrcugh aninal disezse. Proc.
Nurr. Soc. 20,20-24.

12.3. (PERETRA, H. C.) & VERNoN, A. J. (1960). Practical asPects of
freld experimentation ia Africa. E- Afr. Agric. For. J.26,3541.

12.4. YATES, F. (f961). The use of electronic computers in the
anal)'sis of replicated experiments, and Sroups of experiments of
the same desi8n. B{ll- Insl. agrot Gemblout. (Iu the press.)
(French text: Biorn'tic-Plairnttzrz, 3 4, 3-f5, (1960).)

RESEARCH PAPERS

12.5. (B^RrLErr, M. S.), GowER, J. C- & (LESLIE, P. H.) (f960). A
coDparison of theoretical and empirical results for some stochas_
tic poputation models. Biornetriha, 17, l-ll.

This paper is in two sections. The frst part establishes a numbet oI
theoretiel results lor stochastic population models in both discrete atrd coo-
tiEuous tiEe. Models i[voh,iDg olle or two species are coosidered, and
,ormulae fo! the meaa, variatrce, ske*ness aad where aPpropriate covariance
of the population distributions for stetionary distributioDs are obtained, to
both the first and second order oI approximation.

Explicit IorEulae are obtained for the logistic model of Poputatioo 8ro*th,
aIrd the second part of the pap€r compares these formulae with results obtained
from numericai samplio8 experiments olr the discrete time model. The
agreement betxTeen thi obsenred moments and the theoreticat approximations
for the discrete tirne model are very satisractory. As was to be expected, the
a8re€ment with the continuous time approximation is not quite so good, but
by reducinS the discrete time interval the moments {or the two models approxi-
mate rnore closely to each other.

Some results are also given comparing numerical results for a system oI
two competing species. The agreement \irith theory is agaitr satlsfactory.

12.6. BoyD, D. A. (f961). Fertiliser responses of maincrop Potatoes:
a re-examinatioD of the experimental evidetrce. J. Sci. Fd
,4gnr. (In the press.)

The r€sults of recent manurial experimetrts oD maincroP Potato€s were
re-examined to determine: (i) what Beoeral changes in level oI respoDse had
occurred since Crowther and Yates' summary ilr 19a0, and (i0 the nature of
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the interactions betw€€n nutrients and their influence o! the fornr of the
fertilis€r rcsponse curve and oa optimal lertiliser dressings.

Average respons€s to 0.8 cwt. N, 1.0 cwt. &O. and 1.5 o*t. Kro/acre itr
over l0O exp€riments done since 1040 were 1.8, 1.4 ald 2.O toG/acre respec-
tively, aod these do trot difle! by more tbaa 0.2 tons/a.re Irom Cro*ther aDd
Yates' igures.

llost of tbe recent experiments otr mitr€ral soils showed larte ioteractions
betweetr outrietrts which affect both the maAnitude o, the rcsponse to a given
dressinS ald the detrce to which the response Iell ofi witll incleasing levels of
dressing. The concept oI a _ statrdard " nespoDse curve oI the erponeotial
Iorm did trot adequately describe the resltonse surface revealed i[ these
experimetrts. Evidetrce is Preseoted that, for any rlulrient, the rcsponse curve
ris€s to a Eaximum and then begins to IaU, and that the level oI dressiDg at
which the lall begins depetrds on the amouDts of the Dutrieot present in the
soil, oo tbe supply of the other plant nukients, both by the soil aDd lrom
fertilisels aEd tarmyard manure, and otr other factors, such as the method ol
fertiliser applicatiotr.

For fertiliser appli€d ove! the ridges at pla[tin& optimal dressinSs {rere
estimated to be 1.0-1.2 crlt. N and Pros/acre and 1.5-2.0 cltt. Kro/acre, but
the optima were ill determined because the fertiliser rates tested iD most oI
the experiments were too low.

19.7. BoyD, D. A, (1961). Series o{ eryeriments. Ji.A.A.S. Qbalr.
Rar. SpriDg 1981.

The article discuss€s the plaDdDg of local atrd ratiotral series of experi-
EreEts, dealing in particular with the number ol sites and their selection, and
the effects of season, and emphasises the importatrce of 6eld and uniform
rccordinS to eBable the efiects oI extemal Iactors on the e4)erimeBtal treat-
ftents to be assesed. In series of Iactorial experimeots more detailed klrow-
ledge of the efiects ol itrdividual keatmert combinatioas is being souSht, and
haviog retard to recetrt improvemetrts in experimeEta.l technique, this suggests
that modiicatiotrs may also be required in some aE)ects oI experimeDtal
desiSn alrd analysis.

12.8. BoyD, D. A. (f96f). Current fertilise! pra.tice in relation to
maourial experimeDts. P/oc. Fcrtil. Soc. (In the press.)

The paper discusses the use of fertilisers o, potatoes, sugar b€et atrd cereals
in relatiotr to the lertiliser rcquiremeEts of these crops iddicated by recent
experimental results. For the country as a whole, the avelage rates of
applicatio[ of N, P aDd K fertitiseE for potatoes, N aud K Iertiliser lor sugar
beet and .\_ for cereals are probably not far from the averaSe optima; phos-
phorus requiremeDts of sugar beet are usually small. Ttrere is little modem
inlormation otr the P aod K lequiremetrts oI cereals.

Fertiliser requirements ol potato€s and sugar beet difier substatrtially frolrl
district to district, but difierences in fertiliser use are small- Within a district,
however, there are lalge differeDces itr fertiliser use from ,arm to Iarm, which
appear to be largely unrelated to lactors known to influence crop requirements,
such as soil nutrieDt status, previous cropping and use oI farmyard manure,
Potatoes and sugar beet are manured very similaJy, but thet requirements of
P are quite difierent.

Nitrogen lequiremeDts of cerea.ls vary over a very wide range, both Irom
season to season and in relatioo to such factom as level oI soil Iertilit, previous
cropping and manuritrg and diseas€ incideDce. Except that {airners' decisions
on whether or not to apply N were to some extent related to previous cropping,
it is doubtful iI the larSe variatior in practice from farm to Iarm was related
to rcal difierences in response.

12.9. BoyD, D.4., CsuRcH, B. M. & HILI5, trI. G. (1961). Fertiliser
practice it! Etlglarld aad Wales. Part I. General Ieaturcs of
fertiliser consumptioD, 1956-57. Ernp. J. ex!. Agic. 29,1'0-44.

Results from 35 surveys of fertilis€r pnctice itr England and Wales dolte
in 1957 are used to provide estimates oI average consumption oI N, P and K
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witbio ttuee $oups of districts: (l) arable districts, (2) lowtad Stasslatrd
districts, aod (3) EDtlish uplatrds and lvales.

Arable larming districts used betweetr two ard thre€ times as much N
atrd K per acrc crops aad Srass as the lowland Brassland districts, and four to
6ve times as Euch as the upland districts. Much the same difierences were
{oulld Ior uater-soluble P, but more basic slat aDd rock phosphate were usd
itr grassladd districts.

Chaoges itr coDsumption are examined, usiEg the results ot previous surveys.
Bet*eeo 1953 and 1957 there *rre larte incr€-ses in use of N and K oo tillage
atrd leys, aaioly, but not entirely, frorn iDcreases in the proportioos oI croP
acreages tr€ated; the 6bsolute increases were smallea Iot perEaDeDt grass,
but as percentaSes of 1953 consuEption vere very Iarge, except ia upland
districts where little chaoge occurred. IIr general, the proportiotrs oI crop
acreages receiving P chatrged little, but where compound tertilisers rrcre
replacht the use oI straiSht P, rates o[ applicatiotr were rnuch lower.

The total amount of farmyard matrure produced itr EDglatrd aod Wales in
1956-67 is estiEated to have beeo about 50 milliotr torB, or just under 2 tons/
acr€ of crops and 8rass. Except fo! a small incrcase itr lowlatrd Srassland
counties, there has been little chdrye since a previous estimate in 1944.

12.10. Bucx, S. F. (f900). A method of estimation oI missing values
in multivariate data suitable for use with an electro[ic com-
puter. .rf. R. stdtist. Soc. 8.,22, 302-306.

Estimation of statistical paramete6 Irom multivariate data results in
wasted information iI units with iDcomplete data are rejected entirely, and
pelhaps in incoflsistencies itr the variance-covariance matrix iI ttle variatrces
and corelatioD coemcietrts are estimated Iroln all available data on iDdividual
variates alrd pails of variates respectively. An altemative is to estimate the
Eisaing values by resression techriques ard to calculate a revised variaDce-
covariance matrix. This method is suitable for use with an electtoDic com-
puter. It is shoryn that with this method the resultant covariaEces are
unbiased, but that the variances require correctioa for bias. A numerical
examPle is given.

l2.ll. CBURcx, B. M. (f960). An investigation oI sampling dried
pyrethruE florvers fmm bulk. Tlop. Sci.2,2OO-218.

The general requireme[ts Ior a refercnce sampling metiod, and require-
meots ,o; acceptable methods of obtai[iog routine commercial samPles from
bulk, are briefly discuss€d.

A referetrce method is described that givss unbiased samPles oI dried
p,'rethrum oowers to provide a staodard against which to test routitre
samplinS, and is also suitable {or dircct us€ in er.perimental work. The
method is based on the use of " riEers " which decrease the eqtire bulk of
flowers by repeated suMivision. A method is Siven ,or calculatiDg the
flumbers oI samples, and o{ laboratory determhatioDs per sample, needed to
give estimatB oI required accuracy.

The percentaSe pyrethrin contetrt of 24 Lb. relerence samPles has a
staEdaid deviation which is ll-2% o{ the meatr content. Labolatory errors
must also be taken into account when deciditrg on the accuracy requircd in
sampling. The standald deviation for spectrophotometric determinations on
sub-samples from the same sample vras also about 1l% oI the mean under
Javouable conditiotrs, but could be substantially greater.

Tests oI a sampliDg machine iD routiDe us€ showed that it teDded to over-
estimate the percentage pyrethrin conteat o{ bulks of flowers by about 0 02
ot Wzyo oI the mean. The bias {,as {airly cotrsistent and not large com-
pared with the random errors oI routine determiDations. The bias could be
iccouDted for by the fact that the machine, which sampled from a stream of
flowers ,allilt flom the end of a corweyor belt, collected proPortionately more
oI that part of the stream falling farthest from the belt. Random errors
attributable to machine samplitrS are sho$'a to be small comparcd with those
from sample ,eduction and analysis.

Some information obtaitred iDcidentally on the detedoration oI Sround
p],reth.rum floli'ers is summadsed.
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12.12. CxuRcE, B. M., BoyD, D. A. & HII.IS, M. G. (f96I). Fertiliser
pra.tice in Etrglald and Wales. Part II. Matruring oI
cercals, EtQ. J..r?. Agr.c. (ID the press.)

Detailed inlonnation is presented oD cereal maourillg itr England and
Wales in 1956-59, aod regional treods itr practice sitrce 1953 irre examind.
Over the couDtry as a wholq average N aod K consumption per acre oI cereals
increas€d by almost hal{ since 1963, while phosphate coDsumPtioa had
cbarged Iittle.

WithiD broad IarmiDg t}?e regions, the averaSe maouritrg oI cereals in
difierent districts is generally similar. Itr East Atrglia (excluding the lens)
and southem Eogland, vrhere all but a small proportion oJ the cereals leceived
complete fertiliset average nitrogen dressiugs to u.itrter wheat were close to the
probable optima. Elsewhere a sub6tantial part of the acreage rcceived Eo
fertiliser, and average oitrogetr &essings were lower. The scope {or itrcreas€s
in use ol {ertiliseE on ceneals io th€se areas is doubtful, because of residual
nutrieDts from preyious crops, plouthiot iD of duDg and climatic Iactors.

Althougb factors such as previous croppiDg aDd metbods of fertiliser aPPli-
cation are showa to be associated with di$ereDc€s io avetage hatrurin8, it
seet[s uDlik€ly that the lar8e differences withia regiotrs io t]re manuring of
individual larms correspond in getreral to difierences in croP rcquiremeDts.

12.13. DoBsoN, R. M. & MoRRIs, M. G. (rgol). Observations on
emergence and li{e-spaD of t}re wheat bllb fly (Lc?tohlhrnia
coarctalo (F l)t under field-cage cooditiors. Ball- cnt- Res.
51, 803 821.

See Do. l0.ll above Ior summarJr.

l2.ltl. (EGDELL, J. W. .t al.l & \try'rstvecort, M. H. (1960). SoEe
studies of the colony count technique for soil bacteria. Jf. Sor.
oppl. BacL 23, 69-86.

A series oI co-operative experiments compared the t acterial colony counts
from soil obtained by l,orkefs in difiereat laboratories usiog soil extract atal
and other media for the determinations. The earlier exPeriments had not
given a reasonable degree of reprodDcibility oI results betweeD laboratori€s eveo
wheD tbe plating t€chnique s.as orefully prescriH.

By modification and more riSid standardisatioD o[ the tecbsique, clos€r
agreement of results was obteiDed. lt is suggested that, when cG-oPerative
iovestigations are cortemplated, the participatitrg laboratodes should check
thei! resulk by the examitratioD of " control " soils.

No evidence could be obtaiDed to supPort the suggestion that hi8he. colony
counts are obtaiDed by the use of soil exttact tnedia cotrtaining extract pre-
pared ftoe the same soil as the sample tested. The soorce appears to be
immaterial so long as the soil lor extract preparation is not oI extreme tyPe
and has been well manured and cultivated.

The plate counts obtaifled from l0_r and l0-' dilutions of the same soils
n er,e compared iD some experimetrts. The coloDy counts Ior ttre l0-' dilution,
expresed as colories/g. dry soil, were between l+ atrd 2 times tho6e for the
l0-5 dilution. It is thus clear that counts of soil samples canaot be compared il
they have b€etr drawn from different dilutions.

12.15. GrBBs, A. J. & GowER, J. C. (f960). The use of a multiple
transfer metlod in plant virus tralsmission studies: some
statistical points arising in tbe anab'sis of rcsults. Ann. a?Pl.
Biol. tl8, 75-a3.

S€e no. 7.22 above for sudmary.

12.16. Gow.ER, J. C. (1961). A rlote on some asJrmptotic properties
of the logarithmic series distributiou. Bion etrihL. (ID the
Press.)

Formulae are giveD to calculate S(r,R\ : i{, the rcmaiDder term iD

,-R+l

3r6
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the loga.rithmic series, which are valid Ior high values oLR, and values oL
close to unity. These are of value when dealing with extrcme va.lues of the
palametels appearing in the logadthmic series distribution such as have arisetr
in C. B. Williams' recent study of the possible distribution oI the number per
species for a1l the insects in the \a'orld. Bounds are gil-en for the errors
involved when making the recommended apprc:imations,

12.17. HEALY, M. J. R., (MCLaREN, A. & MrcHID, D.) (1960). Super-
pregrcatrcy in the mouse. III. Foetal $ro\\th. Proc. Ro!.
Soc. B, 153, 367-379.

Polltocous ma&mals show tln inverse relatioD betweeD the number oI
-voutrg in the Iitter aDd ttre size of the young at birth. It has been customary
to attribute this to prenatal competition for a limited pool oi Dutrietrts itr the
matemal circulatioD (Hammotrd & tr arshall, 1952).

The present study was utrdertake to subject the traditionsl theory to
quantitative test. Pregnant mice were killed shortly belore term aDd their
foetuses were weighed. Some o{ the pregtratrcies had rcsulted Irom natural
ovulation. Othe$'were obtained by inducing supero!'ulatiotr with hormone
treatment, some in adults and others io sexually immature {emales.

Analysis of the foetal weights yielded several results at variance with the
predictions of the theory oI competitiotr, notably:

l. Foetal gro\lth was more afiected by the presence oJ other foetus€s
iI these were in the same, rather than in the opposite, uterine hortr.

2. Foetuses dying in mid-pregnancy, wheE thei, nutritional demands
$ould still be small, exerted efiects rpofi the gro*th oI the survivors
comparable to those exerted by {oetuses survivitrg the middle period.

3. The sigtrs of nutritional strcss erdibited by sexually immature
,emales carrying abtrormally large numberc of Ioetuses $.ere Dot alcom-
panied by a reduction h {oetal weight after due allowance for {oetal

4. The loetuses occupying the top (ovarian) position in the utentre
horn were otr aveBge sigdEcantly lighter than the othe$ in the same
hom.

These results catr be better accommodated by an altemative theory oI
loetal gro\rth (Eckstein, tr{cKeown & Record, 1955) which proposes that the
chiel regulating Jacto, is the pressure at which maternal blood is supplied to
the placenta. Some other observations on loetal growth in mice are cited
\a'hich are also consistetrt with the haemodvnamic theorv.

12.18. LEECH, F. 8., DAvrs, M. E., (MACRAE, w. D- & wrrHERs,
F. W.) (f960). D,sease, aasroge a.nd hbsba.ndry in British d.air:/
herds : leport oJ a natiohal suraey ik 7957-58. London, Ministry
of Agiculture, Fisheries and Food.

Records of disease, culling and mortality Inere obtaitred {rom a random
sample of the dairy herds oI Great Britain, for the l2-month period I October
1957 to 30 October 1958. The data \trere used to calculate national estimates,
that is, estimates of the true values oI the statistics Ior the whole population of
132,000 dairy herds. In addition, regional estimat€s were calculat€d {or eight
subdiwisions of the country. One o{ the major items in the report is the
description o{ and comment on the difierences bet{'eer these regional estimates.

The analysis of 14 sets oI data corcerning size o{ herd and farm, breed oI
cow, aspects of maDagement, husbandry and output revealed sobstatrtia-l and,
Jrequentty, large regional difierences for every set o{ data.

The data on morbidity are regarded as records of symptoms that $'ere
recogrdsed by the {armer or his stafi as symptoms that afiected, or threatened
to afiect, the economic value o{ the animal. The outstanding feature of the
diseases of dairy heds was the importance of diseases peculiar to the female,
particularly mastitis and those closely associated with parturition. Of the
remainder, the most important specific diseases appear to have been Jobne's
disease, Srass tetany and loul-in-the-foot. The incidence o{ several important
diseases difiered considerably between breeds, and in herds o{ difierent sizes
and in difiercnt parts oI the country.

x
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A characteristic feature of most of the diseas€s atralysed was ttrat tiey
afiected a fev/ herds seriously, whereas most herds reported iittle or none. Tbis
situatioa is chara.teristic oI aD iafectious disease, but the Eetabolic diseases
and bloal were distributed between herds iq precis€ly the same way, which
implies that the unknown Iactors teDding to cause a high iDcidence of these
diseases were distributed over relatively Iew Iarms.

The survey data releyant to infertility are briefly discussed.
The ioJormation obtained about cows culled Irom the herds was used to

shov. some oI the factoG affecting s€asonal changes itr the size oI the Datiooal
hcrd, ard to estimate the shortening of the productive lile aod depreciation in
the market value of diseased covrs.

Altbough there are ma[y reasoEs why the earlier data sumEarised by tbe
C,owland Hopkius Committee are trot strictly cohparable with the data from
this survey, possible c.mparisotrs sugg€st that the health oI dair.y herds in
thela-st 30 years has treatly improved atrd has allon ed a greater rate oI culling
{or lon, milk yield and an increase itr the numbers of cows reachitrg that ,athei
nebulous period " old age ".

12.19. (O'CoNNoR, L. K.) & LrproN, S. (1960). The efiect oI va.rious
sampling intervals on the estimatioq of lactation milk yield and
composition. J. Ddir! Res. 27, 389-Jga.

The efi€ct v.as studied o{ various samplilg iDtervals oE the a.curacy of
estimating lactation milk yield, Iat yield, solids-not-Iat (s.D.f.) yield, fat
Percentage atrd s.n.r. P€rcetrtage.

The basic data consisted oI daily milk, {at aDd s.n.I. yields for 18lactations
Eade by 12 Dairy Shorthorn cows. Estimates oI the l&tation yields atrd
quality were obtained using 7-, l4-, 28-, 42-, 58- and 03day saEpliEg iDtervals,
and were expressed as differences Irom the actual values.

Oaly with milk yield {,as there any efiective bias in the estimates. This
bias itrcreased with increasing sampling itrten'al.

The distributioDs oI differences between estiEated and actual values are
preseEted. The error of esti@atioE iocreased with increesing samplilg
interval.

Ke€pin8 in mind the comparatively small-sized saople used in the investi-
Sation, the results are discussed ia the light of the purposes Ior which records
are kept.

12.20. PArrERsoN, H. D. & (LucAs, H. L.) (1961). A catalogue of
charge-over desi6ls. Tech. Bull. N. Cd/olirra agric. c*i- Sta-

This bulletiD prcs€Dts a comprchensive set oI the available change-ov€r
designs which take account of 6rst residual efiects. The tables ot desigas are
preceded by discussions of the choice arld use oI the designs. The bulletitr
also iocludes details and worked examples oI the aualysis iD which additive
constants are fltted Ior direct and frst residual etrects. Ilodifed methods of
anal]Eis appropriate to some special situatioN are also described.

12.21. (PrzER, N. H., Wnrcnr, H. A., Cer.D\rr'ELL, T. H., HARGRAVE, J.,
BuRGEss, G. R., CoRy, V.) & BoyD, D. A. (I96f). A study oI
the peat fenlands with particular reference to potato manuring.
J. qno. Sci. (In the press.)

Peat soils chatrge gadually as a result oI drainage and cultivatioD, losing
depth froE shrinLage, oxidatiotr aad blowing, chaotiDg iD characte! th.outh
increases in mineral matter and " drumminess ", aDd changiag ia productivitf
alld manurial requirements. The seque[ce oJ changes was studied in the field
aEd some stages distintuished vrhich may be rccogdsed quite simply from the
texture of the ploughed layer. Texture is a freld assessrnent of the tlre and
condition of the peat and the proportio[ and nature of the mineral matter
a.ssociated with it. The fenland soils have been classified as fouows: (f) peat
soifs, (2) peaty mineral soils, (3) organic mineral soils, aBd (4) mineBl soils.
Further suMivisiotr iato textual class€s depeEds on recogoisi[g the mineral
coBbinations or fBctions as in textudng mineral soils.

ADaIJ'sis of samples of the ploughed laye! ia the laboratory showed that
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orga!tric Eatter or loss on imition 6gures, expressed as a perceEtage of the
ov;!-dried soil, can be used to recognise tbe textura.l SrouPs, aDd us€ is made
oI this io coDsiderins those earlier e4)eriaeDts folwhich ottanic matter
fsur6 could be calculated.- Thirty-eight experiEents oI the standard 3 x 3 ' 3 desiSn, testing the
efects ofN,? and-K Iertilisers oa maincrop potatoes, vere made in the Peat
fenlands id the vears 1052-50. The main innuetrce oI the kiad oI soil was on
total yield aod lesponse to potassium. Tbe meatr yields were coDsiderably
less oi tle peat soili tban on ibe peaty mineral aod orgatric mi-Deral soils. The
responses t'o N were substatrtial ii ea;h soit grouP, butl€ss on tbe peats thatr otr
th; peaty miDeral alld orgaoic Eineral soils. The responses to N were sur_
plisitrg ii \.iew of the organic Dature of the soils. All soil grouPs reslroDded
bettei to p than to N, and past Seoerous DanurinS u'itb suPerPhosPhate
seemed to bave litue efiect on respotrse. RespoDses to K were hithest on the
peats atrd fell ofi progressively tlEough the Peaty mineral atrd organic mineral
iils; on soils con-taiiiog relaiively little organic matter aod a corresPondingly
higb proportion of claf minerals, there was evidetrce that Potash caused a
small but definite decrease itr yield. NitrogeD aDd pot-a-sh respoDs€s were
greatest in 2 years with little bliSht aod least itr 2 years when blitht was

Tuber size was lessened by tbe aPplicatiotr of Phosphate, moderate dressings
haviDg much the same effeit as lirge ones; Ditrogeo aDd Potash had little
efiect: Growth of tops wa-s Breatly stimulated by phosphate, the e6ect being
most Doticeable during June and decreasiDg afterwards; the nitrogen had
little efiect during Juni, but substaDtially increased toP Srowth duriDg July
and early August: the efiect oI potash was small.

The ;alutof soil analysis ill predictiEg responses to PhosPbate aad Potash
is discussed. RecommeDdatiotrs are made Jot the Eanuring oI Potatoes on
peat Jealand soils.

12,22. PorATo MenxBrrxc BoARD, RoTHAMSTED EXPERTMENTAL
STATIoN & THE NATToNAJ- INsrtrurE oF AGRICULaURAL
ENGTNEERTNG (1060],- RePo on the sume! oJ rnoinclop potatoes.
lg58: Potato MaiketiDg Board Report.

A survey of 071 faros was done in 1058 to provide i ormatiotr otr cufietrt
Iarm practicrs for maiDcrop potato€s, with Particular reterence to the use of
machinery. Inrormation is givetr oD cultivatioDs, Planting aDd harvesting
methods, seed R?es and rates, fertiliser atrd sPraying Practice, aDd storage,
llaking comparisons with previous survey results.

Tbree-quarters oI the maincroP acreage r*':rs EachiDe-plaDted itr 1958,
compared ivith a third in 1948, but tle total acteage decliEed by almost balf
duriflg this decade. There has beeD a trend towards deePer PlouShiot, aBd
more ihan a tlird of tbe lg58 acreage was ploughed to a depth of ll inches or

'lr.orc- 
57yo of the acreage was planted with certmed seed, 4l% Illh otrcel

grown s€ed atrd 2% with seed growa tvrice or more. Itr most Parts oI EntlaDd
the proportion ol certifed seed was rather smaller tbaD in l9{8. Seed rates
had chaDged little and were heavier {or certi6ed thatr uncertifed seed.

In 1958, a severe blight year, half the acreage was sprayed, usually wittr
copper-based chemicals, and a.lmost a quarter of the treated acreage was
spiiyed from the air. 58o/o of the acftage was lilted by spiDDers, 33% by
elevitors ald only 60/0 by complete harvesters. Thte.quarters o{ the farms
depend on seasonal labour for picking.-The survey estimate of average yield, bas€d otr liftitrg raDdom leogths of
row, was ?.7 toos oI sound potato€s/acre, coEpared with an indePendent
Ministry ol Agriculture estimate of 7.1 toos/acre based on crop reports.

12.23. SrMpsoN, H. R. (f96f), The analysis of survey data on an
electronic computer. J. R. statist. Sor. l. (In the press.)

This paper describ€ the lessons learnt frcm experience oI ProgiamrniDg
survey anaiyses Ior the Rothamsted computer. The dimculties oI haDdliag
large quaotities ot data, especially otr small computers, are discussed, ald a
getreral programm€ for the analysis of surve]'s is descriH.
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12.24. (TANNER, J. M.), HBALY, M. J. R., (WHrrEnousE, R. H. &
EDcsoN, A. C.) (f959). The relatioo of body bui.td to the
excretion of l7-ketosteroids and l7-ketogenic steioids in healthy
young rnen. J. Endoclinol. 19, 87.

_ - -The _excretions of l7-ketosteroids, l7-ketotenic steroids anal crcatiBe Iroml0l medical studenls were rDeasured and com-pared with a-as€ssmeEts of Mv
build based on atrthropometric measurement!, somato t\,.Dins ard on lim6
widths oI fat, muscle atrd bone. Week-to-week variatiir'ns in individuals'
excrctions were taketr into account in assessiDg relationships. The main
conclusions draEn are :

l. Individual level of l7-KS and I?-KGS excretion are invers€lv
related, especially wheD allowance is made for tody size.

2. l?-KS excretioD is related to body weight, mesomorpby a[d muscle
$.idth.

3. I7-KGS excretiotr is related to weight aDd heisht. via the widths
aod letrgtbs of the limb bones. Tbere is no relation-with muscle width
or with sutlcutatreous Iat.

The implications oI these cotrclusioDs are disaussed.

12.26. YArEs, F. (1961). Marginal percetrtages in mutti*?y tr,bles of
quaDtal data with disproportionate lrequeDcies. BiomArics,
17. (Itr ttre press.)

WheD rbultiway tables of quantal data arc analysed by traosforminE the
perceDtages alrd Erting coDstatrts to tbe tanslormed variate bv the meithod
of maximum likelihood, direct inverse translormatioo of the va.lu;s of the 6tted
constants gives perceotages which may deviate widely from those observed.
The reasons for this are explaiDed, aad methods are SiviD Ior obtaining correct
perceatates.

12.26. YArEs, F. & SrMpsoN, H. R. (1960). A general proglamme for
the aoa\rsis oI surveys. ContpLf, jf.3, 136-f40.

A proSramme for the atral)sis of surveys, rritteD lor the EUiott 4Ol, is
described. Itr spite oI tle small size of tha machiDe, it b3-s beeD possible to
develop a geDerd,l programme which caa perlorm the very varied bperations
that are commooly requircd in the analysis oI survey maGrial.

12.27. YArEs, F. & SrMpsoN, H. R. (f96f). The aDatysis oI surveys:
processitrg atrd priDtitrg of the basic rables,. Cont?tt. J. In
the press.)

This paper describes the s€cood part of a geDeral programme for the
anallsb oI surve),s, written for the Elliott 401 computer. Part 2 of the
prog3mge processes and pritrts the tables getrerated by Part l, which was
described itr 12.26.

Dunholme Fleld Ststiotr
Grtgner- Plpeps

16.1. ADAMS, S. N. (f960). Sugar-b€et fertiliser experiments iu 1059.
Min. Ag/ic. S*gar Bcet Rcs- 6' Eth.c- Cort n. Pa?. E6g.

10.2. ADAus, S. N. (1960). Fertiliser trials 1,ith sugar beet. l. The
" T1aes of NitrogeD " experimeDts. Brit. Sugal Bect R.1). 8,
t7 5-t76.

16.3. ADAMS, S. N. (1960). tuium and sugar beet. Bit. Sttgar
Be., R.o. T), 18.

16.4. ADAMS, S. N. (1960). The effect oI diflereot forms oI nitrogen
on sugar beet, and the value oI late top-dressing. Rep. 23rd
llintar Congr. inl. Inst. S*gal Bee, Ras., Brussets 1960, 283-288.
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l6-5. ByFoRD, W. J., DUNHAM, E. C., DuNNtNc, R. A,, HEATHCoTE,
G. D., HULL, R., & wrNDER, G. H. (1960). Sugar-b€et disease
iovestigations, 1959-60. Mit- Agric. Sug. Beet Res. & Educ.
Cortn. Pap. 575.

16.6. DuNNrNc, R. A. (1960). Virus yellou's: the need to look ahead.
Brit. Sug. Beet Rev, T), 3740.

16.?. DUNNTNG, R. A. (f960). Pest populations, especially vims
vectors, and productivity of sugar beet. XI InternatioDal
Congrcss of Entomology, Vienna, August, 1960.

16.8. HULL, R. (f960). A new factor in sugar-beet gro\ving. B,'ir-
Sugar B.ct Reo.28, lf3-132.

16.9. HULL, R. (f960). Sugar-b€et yellorvs in Great Britain, 1959.
Plont Poth.9, 151-162.

RESEARCH PAPERS

16.10. ADAMS, S. N. (I96f). The efiect of time of aPPlicatiou of
phosphate aDd potash on sugar beet. J. agric. Sci. 56, 127-
r30.

Twetrty-dne experiments on sugar beet io 1957-59 coEpared plou8hitr8-
do$'o of phoGphate and potash itr tbe previous auttmD with spriDt aPPlication
belore the s€edH preparatiom.

On av€rage, q)ritrg appticatiotr Save a hither yield of sugar and tops than
plouthingdown both ill the wet summers oI 1967 aad 1958 aDd iD the dry
summer oI 1960.

Plants oD plots where fertiliser was broadcast itr sPritrg u$rally Srew quicker
early in the seasotr, which is probably why this Dethod oI applicatiol was
superior. ID 1959, with a starter dose of phosphate asd potash itr the s€€dbed,
ploughingdowo v,a-s almost as efiective as broadcastinS.

16.ll. ADAIS, S. N. (f961). The efiect of sodium and potassiuE on
sugar beet on the Lincolnshire limestole soils. J. dgric. Sci.
56. (Iu t}te press.)

Sevetrteen experimeats itr f957-69 on the LincolDshire limesto[e soils
tested the respons€ oI suga! beet to 1.6 c]trt. Kro/afie as muriate of potash
and its cheEical equivalent oI sodium chloride (l'8 crvt./acre). Average
response oI suga, beet to sodium was bigher thatr to potassium, €Pecially in
the wet summer oI 1058. There was a negative ilteractiotr between sodium
and pota-ssium.

Although tlials were confined to situilar soils, the respolse to fertilise.
varied videly in different experiments. Exchanteable soil Potassiuh extracted
by N/1o-dtric acid, althouth not by iy'-ammonium nitlate, predicted potassium
response to some extent. There was a close correlation between lesPonse to
sodium and to potassium, so soil potassium also predicted resPonse to sodiuD.
Exchangeable soil sodium did lrot predict the response to ,ertilis€!.

The rate o{ sodium chloride us€d never visibly imPaired SerminatioD. On
average, sodium increased plant populetion, and the increases in Plant PoPula-
tiotr were significantly correlated with rcsponse to sodium and to the suPeriority
of sodium over potassium. OE some 6eld3, weed control by sodium cbloride
may account for its laising sugar yield more than pota^csium.

16.12. ADAMS, S. N. (1961). The efiect of sodium aDd potassiuta
fertilis€r on the mioeral composition oI sugar beet. J. ag|ir.
Sci. 56. (In the press.)

This paper summaris€s work by the late J. B. Hale, *ho atBlys€d Plaats
Irom salt and potash fertiliser trials at Rothamsted, harvested at i[vervals
throughout the Srowing seasons of 1942 and 1943, for N, K, Na, Ca, Mt aad
Mn.
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The uptaLe oI trutrietrts is dbcuss€d with re+ect to feld methods of
,ertilis€r applicatioE.

Salt increas€d beet yield in both yea$, but it did not act by mobilisint soil
potassium reserves aDd iDcreasiDt tbe potassium status oI the plant. Potash
f€rtiliser, althouSh iocreashS the potassium status oI the plant, did trot iDcreas€
yield. Sodium alld potassiuEr were difierently distributed h the plant. At
harvest, only 6% oI the pla.nt's sodium cont€nt was itr tbe loot coEpared with
33% oI the potassiuE. The potassium, but not the sodium, conteDt of the
petiole was h,8her thaD that of the lamina utrtil the etrd oI AuStst. fuium
thus is a lutrient Ior beet aDd Dot a potassium substitute.

16.13. DUNNTNG, R.A. (f960). Seed and soil treatment with systemic
insecticides Ior control of beet pests, especially vectors of vir:us
yellows. -R r. 23td Wir@ Congr, int, Inst. Stgol Bect R.s.,
Brussels, 1960, 420-.433.

WtreD used as seed dlessiBgs, the systemic imecticidB phorate (diethyl
ethylttrionethyl dithiophosphate) arrd " Disyston " (diethyl ethylthio€thyl
dithiophosphate) control foliagc pests atter sutar-beet seedliDts eEerte, but,
at rat€s oI dressiDs trecessary tor DseIul iDsecticidal peEistence, they oftcD
daEate the plants. Gratrular formulatioEs, applied to the soil or foliage, are
not so ph,'totoxic and thek insecticidal e6ect p€rsists.

16.14. DUNNTNG, R. A. (1961). Mangold fly: its incidence, ecotromic
importance and cotrtrol, Plont Path, lO,l-5.

Attacks by Daatold fly are Dost ft€que[t iD coastal regiotrs aDd io tbe
North and West, and occurred esp€cially itr lg47 and 195.1-66. Ins€cticides
are recoBtDetrded on the results ol cornpa.rative t€sts. The use of baterials
tbat are also aphjcidal is advis€d when aphids are prcs€Dt, €specialy iD areas
wbere virus yelloss is important. Yield trials show that cotrtrol oI DaDgold
fly is econoEic ia England oBly *hen backward be€t are severely hfested.

16.15. HULL, R. (f960). The selection of sugar-beet varietiqs lor
toleraoce to wirus yellows. ReP. 23td Wiakr Coagr, int. Inst.
Sugdr B.ct R.s., Brussels, 1960, 407-417.

Lioes of sugar b€et that tolerate yellows were obtained by seu-pollilating
plants shich had b€€n selected lor yield frodr plots of coEroercial vaiieties
with yellows. They gave up to 20% more sutar yield than c,oeErercial
varieties in the feld urhetr yellows was severe, but less when free ,rom yello*.s.
A hybrid between two toleralt liDes had a Sreaterleafarea and Det assimilation
rate thaD variety Sharpes E when inlected with yellows. Yellows decreas€d
the yield of the bybrid by 35% and oI Shalpes by 05%. Most roob of Sharpes
E witl yellows weighed about 400 9., but occasional roots weigbed over 1,000
g., so that the distributiotr diaSram oI root weights v.as asymmetric. The
root weigbts o, the hybrid when infected had a morc normal distributiotr, with
the mode about 700 g. atrd the DoaxiDua 1,500 g.

Soll Survey of Enghnd and Wales

17.1. The soils and land use of lhc distlicl a/o4nd Rhyl aid, Denbigh.
(Sheets 05 aDd 107). London: H.M. Stationery Ofice, 1960.

l7 -2. Soil ,tdP of Bedurnaris, She€t 94 (3rd Edn.). SouthaDptoD:
Ordnance Survey, 1060.

17.3. CRAuproN, C.B. (1960). Petrography of the Mesozoic succession
of Soutb Wales. Gcol. Mag.yl,2l6-22a,

The heavy Eineral suites of the Trias, Rbaetic aad lowest zoaes of the
Loser Lias in the Vale o, GlamorSaD are described. The northerly coastlitre
of the Mesozoic 6ea, ror8hly coitrcidetrt with the present periphery of the
C-oalfreld, cotrsisted maidy ol Carbonilelous Limestotre aDd, itr places, tie Old
Red SaoalstoDe alrd MillstoEe Grit. The assemblate at aDy point in the littolal
zone sas largely deterBiDed by the natDre of the outcroppiog rocks of the

3ll
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coast, the derivatioD oI detritus being very localised. Ia this zone some
degree of gravity sortiDg oI the detritals occurred, implying a steeply itrclined
co?stal sea-bed. Ao ofi-shore curent carried detritus from the Almorican
Iand-mass of Brittany aDd tranite of South-West England to this area where
the detritals were dispersed thinly throu8hout the locally derived sediment.

17,4, CR uproN, C. B. (f960). Analysis oI healy minerals itr the
Carboniferous Limestone, Millstone Grit and soils dedved from
certain glacial gravels oI Glamorgan and Monmouth. f/4ts.
CaldiIf Nat. Soc. 87, l?-22.

Atr attempt was ,nade to amplify the ktrowledge of the heavy mineral
assemblages oI local rocL strata by examiDint the Cartonilerous LiEestone
and Millstoae Grit as a prelude to investigating the rnineral suite ot drilt soils
developed oD Blacial sands and gravels in GlarhortaD aod Monmouthshire.
The soil protle sho\rs Do marked change throuthout the area investigated.
Ilaterial {rom the Coalfield coDstitutes atl inportant part oI the pateDt
material, and the Irisb Sea Drift a small but coDsisteDt elemeDt. To the east
of the area material from the OId Red Sandstooe has also teeD incorporated,
aDd to the west material from the Millstone Grit, and to a less€r exteDt, from
the Carbodferous Limestone. I-ocal ice Rows travelling across the Coalfeld
from the oorth would produce these mixed supericial delro6its.

17.5. CRAMproN, C. B, & WEBLEY, D. (1960). The correlation of pre-
historic settlement and soils in the Vale oI Glamorga[ it III
Archaeology and Art. B l. of the Board oI Ccltic Srudics, 18,
387-396.

Plehistoric settlement in the Vale o, Glamorgan has b€ea corelated, age
by age, with the distributiotr of various soils rnapped duri.ng routine soil survey
of the CouDty of Glamorgao. Neolithic aDd Bronze AgC mal preferred the
Ireely draiDed soils on the verious limestoDes. The evidence auggests that
Neolithic man placed his burial mounds as lar a-g llossibte from the attlemetrt
areas, arrd near the boundary oI the lree draining soils with the impeded soils.
Tlre tombs of tle Middle Bronze Age are, bowever, more dispers;d over the
limestooe outcrop; some must have been near the settleBeDts. Migr.ation on
to the Ireely draiDed sandy soils over Glacial drift becomes great r durine the
Bronze A8e, but it was only duriDg the IroD Age tbat these- soils werc eiten-
siv€Iy exploited. It remaioed lor the RomaN to exploit the heavier impeded
soils, previously ignored.

17.6. MAcxNEy, D. (1960). Soils aud soil map. .ll.l,l.S-quarr. Reu.
Do.46,47-52.

A semi-popular account of s,oil morphology aDd the preparatiotr oI soil
maps with sorne explanation o{ their uses and a plea for io-operation in
deducitrg productivity atings of soils.

Ltbrary
18.1. BoALcn, D. H. (f96f). Curretrt literature on agriculture iD

tropical ard sub-tropical countries. BiL Booh Ncus,246, l-6.
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