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PUBLICATIONS
Physlcs Department

Ll. CAsnEN, G. H. (f959). Electric charges ol kaolim. Trans.
Faloda! Soc- 55, 177-488.

Two Dethods of measuri-Eg the ne8ative charge of kaolin, usiDg cetyl hi-
Eethyl ammonium bromide, have sbown that keolin possess€s a perEaneDt
isoEorphous replacemeDt charye. The pres€Dce o, positive edge iharges in
acid coDditions has been con6rmed. It is suggested that the relerse of
aluEilrium from acid-washed clays is a consequence oI the formatioa oI thes€
edge cbarges, the crlstals becomiDg unstable as electrol\te is wasbed away
and the poteDtial difference between the plaDar aDd edge faces rises.

1.2. DETTUANN, Margaret c. (1958). $'ater uptake by pure clays
and soil cmmbs. J. Soi, Sci.9, 306-815.

WettiDg experimetrts oo pure clays are described that lead to the con-
clusioDs that e[happed air is neither a necessary nor atr important factor io
slakitrg oI dry soils, and that slakirg is always associated with rapid itrter-
cr,"shllhe swelliDg oI the clay. II swelling is suppressed, or takes place
slowly-as from a vapour pbase-slaking does trot occur. and it is suggasted
that slow s\r'elling Sivcs time for readjustrbeDt of tle intemal geometri-oI the
clay, so produciDg some dislocation but no disruptioD. In N-NaCl aNa-mont-
morilloDite svrells to about twice its dry thickness, atrd in an atmoq)here of
98 per ceBt relative hurBidity it gains about one-third o{ its weight. Bot_h
these figures are in agreemeot with the usual estimate oI surlace area of
800 sq. m./9. Under the same conditions a Na-illite (from Willalooka) swells
by about a third of its dry tbicktress, and gains about a quarter o, its dry
wei8ht.

Studies otr rates of uptale oI water vapour indicate that moBtmorillonite
bas taken up less than a quarter ofits equilibriutrt water coEtent at 98 per ceEt
relative humidity uithin I0 minutes, wbereas illite has taldetr up oDe-third
ol its *ater in the same time, the cla,'s beint stable agaiNt sub6equent
flooding.

ID the 6eld it is probable that water vapour difiuses ahead o, a liquid
wetting front, aDd the protective efiect of tbe resultant slower pre-sweliing
of the clay pre!'ents the slaLi[g action of raio IroE afiectitrg more than a thin
surface layer oI soil.

1.3. DETTMANN, MARGARETG. &E ERsoN, W. \1'. (1959). A modifled
permeability test lor measuriog the cohesion oI soil cruErbs.
/. Sotl Sri. tO.

The technique previously described (EEerson (1956) ./. Soi, Srj. 0, l8O)
bas beeD improved. A l-cD. thickness o[ soil cruEbs of staadard size
(l-2 mm. diameter) is supported on a l.cm. layer ol glass +heres (0.&-l mm.
diameter), and the Frmeability measured by percolation of 0.06iv-Nacl-the
so-called " iEitial " test. Then 3 litres of the sarre solutior are percolated in
24 hours, alter whicb the Frmeability measureEellt is Epeated-the " 6nal "
test. The ratio, K,/Kl of 6tral and iDital perEeabilities oI the crumbs is
retalded as a measure ol soil cohesion.

The techDique has been applied to a wide range of soils, on some of which
other structural tests had akeady been made. The results, in four tables,
show: (a) a coDtinuous a.rable system produces very bad structure; (6) a
short-term ley produces an improveDent-as do€s wheat-and some of the
improvement is detectable after a subsequeDt year in ar'able cultivation:
(r) attaitrment of maximum stability is very slow, for apparently l0O years in
grass is Dot lotrg enough ; (d) farmyard ma[ure residues produc-d an increase
in crumb stability on a clay soil, but Do detectable increase oD a saDd; (e) aley,
aDd luceme too, produces a Breater increase tbaD r@t crops.
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Liditetioas oI the t6t are: (a) it shoutd Dot be used onless the soil acidity
is approximatEly the sade Ior all samples. Very acid clay (pH 4-5), ktror*'D
to possass a very poor structure, gives a value oI Kt/Kr clo6e to uEity. (D) It
Day not be sale to compare soils of diffed.og clay coDteDt- A poorly structured
saDdy loam (12 per clnt clay) Sives a much higher value of K!/Kr tbao a clay
loam (31 per cent clay) tbat 6eld e4)€rience would asse€s as baving the b€tter

1.4. MoNrErrH, J. L. & OWEN, P. C. (f958). A thermocouple method
for Deasuring relative huDidity itr the raoge 95-100 per cent.
l. sci. Instn n. 35, 443-446.

At high relative husiditi€s a curretrt oI 30 mA through a 38 S.W.G.
chromel?/coDstatrtztr thermocouple ploduces suficietrt Peltier cooung to
,orm a 6Im of water on ttre juactio[ which Eay theo b€ used as the wet-bulb
of a psychometer. The wet-bulb dq)ression catt b€ read to 0.001o C. aad ia
the range 97-100 per cetrt chaoges oI 0.01 per cent lelative huaidity can b€
detected.

After calibr.tion ove, sodiuo chloride solutions the psychrometer bas
beetr used to determitre tbe water contetrt/frce enerty curves ol two soils, and
good a8"eement has beetr obtained u.ith previous determinations by other
methods.

1.5. PENMAN, H. L. (1959). Notes on the 'water balance ol the
Sperbelgaben aod Rapperyraben. Milt- sahueiz - A rrst. forstlirh.
Versuahsu.35 pa.t I (Festschr. 70. Geburktag, Hans Burger),
90-r09.

Twetrty-ive yea6' data {or the two catchments are available as rainlall
(tf) atrd ruDofi (.,t). For tie lorestld SperbelSrabetr the valu€s oI rv-l are
Sreater thao tho6e {or the Dainly grasrtatrd RappenSr'abel, both in aDuual
totals and in ineaE motrthly values. IIakiDg the assuEptiotr that tlle anaual
water balaDce lol each catchdent is llot 8reatly difereDt from one year to
the [ext, the atrtrual data are statistically treeted to Sive a correctiotr factor
for, fo! each catchmeDt. Applying the correctior brings the atrnual water
balatrces iDto near a8le€r,leat closer than the variatiotr from year to year in
either; britrBs the Eealr Eonthly balances to almost exact att€ement, and
inkoduces a surprisitrg degee of identity in the short period (2 or 3 da,.s)
resDons€s of the catchmetrts to raitr.

The moothly and anDual dean values of N-l are comPared with empirical
alld theoretical estimates based otr \f,eather data (Turc, Thomthwaitt atrd
PetrDan). AU three of these estiDates are in broad agieement as Siviot the
expected mean value of try'-l as near 5O(F550 mm./atrtrum, with the forested
area loGing perhaps 10-15 per cent fiore thaD the Srassland; the corrected
value of the Beans is about 625 Em./annuB for both; and the observed a-alues,
uncorected, are 860 arrd 695 Ettr. rcq)ecti\€ly.

Chemi8try Department

GENERA! PAIERS

2.1. BENZTAN, B. (1S57). Nutritiou problems in forest nuseries.
Coppe. deficieDcy in poplar. Summary report for 1956. Rep.
For. Res, Fo/- Comm. lor 1956157, p.98.

2.2. CooKE, G, W. (1058). Soils and fertilitels. J.R- @gric. Soc,llg,
105-121.

2.3. CooKE, G. lv. (f958). Recent advances in the efrcient use of
Iertilize6. J. Iast- CorL Melch. 6, lS8-204.

2.4. MAr:rrNcLy, G. E. G. (f957). Crops. -Rep. Progr. appl. Chcm.
42, 566-672.
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2.5. ARNoLD, P. W. (f958). Potassium uptake by cation-exchange
resins lrom soils and minerals. Nalurc, Lond- 182, 1504-1598.

Some lesult3 of the itrteraction oI both soils and micaceous oinerals lrith
sodium-, calciurD-, atrd hydrogen-saturated cation{xchange resias are given.
The ext€trt ol the extraction oI potassium Irom the Einerals by hldrogen-
resin is intaresting; whereas dioctahedral minerils releas€ little oI tieir aoa-
exchangeable potassiuE to hydrogen-resiE, the tiioctahedral miaerals sufier
coDsiderable loss oI potsssium. Hy&ogen-resiD data may prove useful io
a.sessing the lotrg-term ability of soi.ls to supply potassium to crops.

2.6. BRBVNER, J. M. (1058). Amioo suga-rs in soil. J. Sci. Fd, Agric.
9,52V532.

The identity of the amino sugars ia various soils Ba-s studied by seveBl
chromatoSraphic techDiques. Glucosamiue ard galactosamine were detected
in every soil exaEiDed, both ami.tro sugars being isolated as their hydro-
chlorides from oDe soil a.rld char"acterized by X-ray, ultimate aDd paper
chromato$aphic alalFis. Observatiotrs olt the decoErlrosition oI glucos-
ariine itr alkaline solutiotr are discuss€d.

2.7. CooKE, G. W. (1958). The nation's plaut food larder. J-Sci.Fd
Agric- 9, 761-772.

The crops and grass grown iE the UDited Kingdom h aoy olle year need
about I million toDs each ol N and KrO aDd about one-third as much P,O..
Sales of cash crops, Dilk and stock, a;d the loss€s iovolved in feeding cr;ds
and giass on rarEs may r€sult in about one-third oI these quantities o, plaDt
toods b€iEt lost to atriculture. Fertilizers and imported feediDg-atufls
provide suficient platrt Ioods to balauce approximately the total losses o{
nitrogen and potassium, and they supply much more phoqrhorus ttralr is lost.
These sources of plaat lood currently provide only ha.lf of tbe nitrogetr and
less than hall of the potassium tbat is Deeded for ayear's cropping. In coDtrast,
fertilizers alone supply Dore phosphorus in any otre year than is taken up by
the crcps and grass grol*8.

The history of the use of lertilizers in the UDited Kingdom is discussed.
About 7 million tons of N, l7 millioa tons o, PrOr and 5 milloD toDs oI KrO
have been applied to tbe soils oI the United Kitrgdom tbrough tle use bI
fertilizers iD the last 120 years. In the 18 years ttoE 1940 to 1967 fertilizers
supplied as much nitrogen, tq/ice as rBuch potassium and hall as much phos-
phorus as wa-9 appli€d in the previous l0O ye3rs. The surface layeE oI the
cultivated soils of the UDited Kitr8dom contain plant loods equivalent to
about 200 years' supply o, ritrogen, 100 years' supply oI pbosphorus atrd
I,000 years' supply of pota.ssium at cureDt ,at€ o{ lertilizer use. The
amoutrts of phoqrhorus applied to United KinSdom soils have exceeded losses
of this nutrient for at least 80 years, but odly in lecent years have the potas-
sium fertilizeE used boen suffcient to avoid depletiDs soil potassiuro reserves.
The size aDd nature of tbe reserves oI soil phosphorus which have acrumulated
iD British soils asi a result ol Eatruring tend to be moE important {or the
Dutritiotr ol arabl€ crops tha[ the supply oI " native " soil phosphorus. ID
conh-ast, the reserves of potassium built up by residoes from purchased
fertilizErs and leedhg-stufis are rclatively s8all, aEd the capacity o{ soil
miEerab to supply potassiuE to crops is very iEportant.

Future prospects ror itrcreases itr the use oI fertilirers are examiDed.
flost arable loot crops gtown lor sale are now receiving about as much
fertilizer as caD b€ justifed, but more nitroseD is needed to grow full crops oI
cereals, aod practically all crop6 gyou.D lor anima.l ,eeding are, oD aveiage,
und€rmaaurcd. Any major iDcrease in the total amount of Iertilizer used is
likely to be achieved by better manuriag oI 8ra-aslaod.

2.8. GAssER, J. K. R. (f958). Use oI deep-Ireezing in the pres€rvatioD
aud preparation oJ fresh soil saEples. N4J6r, Lond,. l8l,
t334-r336.

Storage at -10" Baitrtained the aEmoniuE and nitrate cotrteats of soils
urchaEged {or periods up to 32 days. Atr increase in the mineral trogen
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coDtent o{ soil occufied both during stom€e at 26 continuously, or at -l0oand 2' altemately.
Prolonged deep.freezing or rreeziDg afld thawiDg up to 16 dals did trot

afiect the aEount oI mitreral Dikogen {otued on subsequent incubatioD of
the fresh soil; audryilrg after prolon#d stordge by eitler Dethod, followed
by re-wetting aDd incubation, resulted in less mi.Beral DitrogeD being lorEed
duritrg incubation thaD occured when the ulstored soil was used.

The ph)'sical condition oI healT soils was Euch improved by deep-freezin&
and the resulting crubb structure facilitated sub-saEplin& and also crushiDg
and sievitrg alter afu{rfin8.

2.9. HErNrzE, S. G. (1957). Studies on soil mang.rnese. J- Soil Soi.
8, 287-300.

\l'hile results of extractions, performed in the preseDce oI reducing agents,
oI mineral soils Iow io organic-matter contetrt suggested that mantanese
higher oxides approachitrg the mangatrese dioxide type are prese[t or formed
by oidation oI added manganes€, results obteired with other extractatrtg
leod support to the suggestioE by Dioo aad Mantr that hydrated mangaDic
oxides may occut in such soils.

Fro6 the distributiotr oI Eanga[ese il varioDs extracts oI alkalhe orga.Dic
soils with or without added manganese materials, it $ras concluded that no
dimcultly ieducible hiSher oxides oI Eanganese are presetrt or formed. SoEe
evidence was prcs€nted for the view that mangatrese of a highe! valency lorm
may remain iD combination with the organic matter or may be retained in
this ma.nner alter oxidation of added rDanganese.

Divaleot manSaoese preseot as a complex of the organic matter of alkalile
organic soils could be estimated by extractioa {dth a monocalcium disodium
versenate solution. It constituted 10-20 per ce[t oI the total rnanganese
cootert. ]\Ianganese added to such soils and trot presetrt as readily soluble
mangaDese $'as recovered by this extlactatrt shortly after applicatiotr;
mafltanese did not, however, remain in this form alter some weeks' cotrtact
*ith soils.

The orga c matter oI various soluble organic-matter fractioas mi$'ated
aniotrically over a wide pH raoge; that of lisnia solutions remained at the
iso-elect c point. Itaaganes€ already present itr soluble orga[ic-matter
{ractioE migrated anionically iIl cotrtrast to mantanese added and retained
by such fractions that moved predomioaotly as a cation.

The oxidizable carboD or total Ditrogen conteat of soluble orSaric'matter
IractioDs was trot closely .elated to ttre amounts o, rDatrgaiese rctaiDed by
sucb fractions iB a form that was troEdialysable aSaiDst potassium chloride.
Some evidence was obtaiDed that different typ€s of complexing 8:roups may
be present ir water extracts subs€quent to exhaction by sodium chloride oI
an alkaline Jen and oI an acid raw-humus Peat.

2.10. MArrrNGLy, G. E. G., & WrDDowsoN, F. V. (1058). Uptake o,
phosphorus from 3:Plabelled superphosphate by field crops.
Part II. Comparison oI placed and broadcast applicatiotrs to
barley. Plon (, Soir, lO, 16l-175.

Thr:ee 6eld experiments wittt baxley were carried out in successive years at
Rothadsted to coEpare at difiereDt stages o, grouith, the uPtake oI Phos-
phorus from uP-labeUed superphoqrhate that was drilled xrith s€€d (5 lb.
P/acre) or broadcast on the surface (10 lb. P/acre)- Tbe yields and total
phospborus uptakes obtained with equal amounts of radioactive and DoD-
iadioactive superphosphate were compar€d iD 2 years in the deld and iD a
silgle greenhouse exPeriment.

.tP-labelled superphoq)bate sligbtly reduced yields and total phosphorus
uptak€s iD both field experiments, but the reductio$ in leld and uptake
were seldom signiEcaflt. In the greenhouse experiment similar yields aDd
phosphorus uptakes were obtaiDed with both radioactive aDd with DoD-
radioactive superpbospbate.

The frercentage tecovery oI phoq)hate Irom suFrphoqlhate apPlied in
seed drills was greater at all stages of 8yo*th iD each year thao from super-
phosphate broadca-st oD the seedbed. Recoveries at harvest itr difiereot yeats
varia less from drilled superphosphate (10-15 p€r cent) than Irom broadcast
supe4)bosphate (5-12 pe! cent). At the rates of apPlication tested in these

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-1-91 pp 6

235

expedments, uptakes oI driled atrd broadcast superphosphate take placc
independently throughout the growth of barley.

DriXed ad broadcast superphosphate both iucreased the uptakes of soit
phosphate by barley duriDg the early stages of gro$th. Itr lg53 wheD the
crop gyev/ rapidly, the extra amouDts oI soil phosphate takeD up 26 and 48
da)'s after sowing *ere equal to ?5 and 100 per cent of the amounts of lertilizer
phoq)horus takeo up from drilled superphosphate and 6ll and 23 per cent oI
the amounts oI fertilizer phosphorus takea up ftom broadcast superphowhate.
The increased uptakes ol soil phoq)horus that r€sulted trom applying auper-
phosphate \i'ere smaller i.o 1954 aDd 1955. In all years at harvest there was less
soil phoq)hate io crops receiving superphosphate than itr unmarured plants.

2.11. NEi!.rrAs, ,\, C. D. (f958). The sepalation oI fluoride ions from
interferiqg a[ions and cations by anion exchange chromato-
Eraphy. Anaryl. chim. Acld, 19, 471476.

Fluoride Bay be sepanted Irom phosphate afid the anionic metal chelates
of ethylenediamiDetetraacetic acid (EDTA) by absorption on, atrd elutiol
from, an anio[-€xchange column cotrtaitrhg a strongly basic resitr. This
provides a siople aad accuBte method oI removirg interferiag iolls priot to
the determiDatioD oI iuoride by thorium nitrate titBtioD, and is a satisfactory
alt€mative to Willard-Wbter distillatiotr. A procedure is dercribed Ior the
deterEinatiotr ot fluorine in rock phosphates and other rEaterials soluble iD
alkalire EDTA solutiotr.

2.12. XE$.uAN, A. C. D. (f058). A spectrophotometric investigation
of the reactiotr between fluoride and the complex of sodium
quinalizarin sulphooate with alumiDium. A alyt. chirn. a.ra,
19, 580 586.

A water-soluble sulphoEate oI quinalizarin (l : 2: 5 : 8-tetrahydroxy-
anthraquinone) was prepared aDd its molar e:tiDction from 22O-8OO Err
recorded. Tbe reactiotr o, tbis derivative $.ith aluEiD.ium was investigated
spectrophotometrically and it was Iound that a complex was lormed rrhich
exhibited two absorptioo peaks, ore at 265mp aDd one at 495 mrt. The
latter absorptioD peak was us€d to exami.ne the infueDce of fluoride ioDs otr
the complex, aDd at pH 3.9 the absorption was markedly decreased by
fluoride. A procedure was developed to use this bleaching to determioe smail
quantities o{ fluoride, and it was applied to the estidation of fluoride in lock
phosphates. This applicatiotr showed, hovever, that the absorptiod of the
reageDt *'as dq)endetrt on pH to atr extent vhich made the Eethod accurate
oDly when very close control oI pH (+0.0f) was possible, However, its
simplicity eDabled the method to b€ applied to the seEi{uatrtitative anallrsis
oI large numbers oI solutiotrs per day-

2.13. SHAW, K. (f958). Studies on nitrogen aod carbon trans-
formations io soil. Thesis accepted for Ph.D. Degree of I-oodon
UniveEity.

2.14. SToJKovs(-\, A. & CooKE, G. \\'. (1958). Micro-nutrients io
fertilizets. Chem. 6, Ind. 1368.

The aoounts oI B, IUtr, Cu, Zn, C.o and, Ni iB samples oI Iertilizers and
farmyard ,laaure used io Yugoslavia aIrd iD Etrgland are stated. llost
fertilizeE make little contributioD to tbe suppli€s oI micro-nutrie[t itr soils-
A lew rertiliz€rs aDd also fafin).ard rlratrurc cotrtaitr appreciable quantiti* of
micro-DuHents, and where thes€ Daterials are applied iD suGciert quaDtities
they Eay have some value in correctiog micro-DutrieEt deiciencies.

2.15. WARREN, R. G. (1058). The residual efiects oI the manurial alrd
cropping treatments in the Agdell Rotation Experiment. Rcp.
Roth@msr. er?. Srd. lor 1957, pp.252-280.

A summary is givetr ol the yields of 6ops trown iD the Agdell experimeot.
Reidues ot trikogea, phoE)horus and potassiua accumulated in the soils as
a result oI cotrtiDuous treatment with fertilizeis. The values o, these residues
tor crops were measurcd after manulitrg was stopped itr lS5I, and the rcsults
oI parallel laboratory iovestiSations are reported.
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Pedology Department

3.1. (BEAVERS, A. H.) & STEPHEN, I. (1958). Some features of the
distributiotr of pLant-opa] in Illinois soils. Soi, S.i.86, l-5.

The pres€nc!, charaaterGtics aDd distributiorl oI opa.l iD soEe Illinois soils
are report€d aad its odgin froa the native giaases of the region deDolstrated.
The graiEs of opal ale particularly abuDdant in the A-horizons. The value
oI the plant-opal as aD " itrdex diDeral " Ior detarEidnt the pres€nce and
IocatioD oI buried A-borizoff in palaeosols is iDdicated.

3.2. BLooltFrELD, C. (f958). Mobilization of iron in podsol soils by
aqueous leaf extracts. Chern.6, Inn. 259-260.

3-3. BRo\r'N, G. & STEPHEN, I. (f959). A structural study ol iddiog-
site from Ne\tr South Wales, Australia. Arher. Mino/- (ln t}l,e
press.)

The iddingsite (an alteratiotr product of oliviue) is polycrystalltue and
consists of goethite atrd a triphorEic layet lattice silicate. In the alteratioD
of olivi[e to iddingsite the origiDal lattice ol close-packed oxygens appears
Dot to have beetr greatly disturbed atrd the chaDges have occurred by the
movement of cations $'ithitr small r€tiotrs to Iorm microc4Etals oI the altera-
tion products. The parallel ali8[meBt oI the components explains q,hy it
behaves optically as a single crysta].

3.4. GowER, J. C. & RAYNER, J. H. (1058). Cr,'stallographic pro-
grammes Ior a compnler Bil. J. d?Pl, Phys.9,44H17.

For summary s€e beloal, p. 272, l2-8.

3.5. STEPHEN, I. (1958). Recelt advatrces in peclology-micro-
miueralogy ol soils. Sci. Progt. 46, 317-322.

Sotl Mtcrobtology Department
GnNER-{r PAPERS

4.1. yEIKLEJoHN, Jane (1958). Articles on: - Nitrobacteriaceae;
Melhanomonadaceae; Soil Sulfur Microbial Cycle: Soit Phos-
phorus Microbial Cycle; Microbial Utilization oI Soil Minerals.
(ln, Mccrau-Hill Encyclo?edia of Scictue dnd, Technology.) Nel,,
York: Mccraw-Hill.)

4.2. NurMAN, P. S. Origin and developEental physiology of root
nodules. (ID: Handb ch tlzt Pfa*etphysiologiz, 15. Bellinl
Sprilger-Verlag.) (In the press.)

4.3. NurMAN, P. S. (f959). The phpiology of nodule formation.
llrJ: Nutrilion of thz Legumes, ed. E. G. Hall$/orth.) Loudon:
Butterworth; 87-107.

The following stagas ia the inlectiotr of the root oI clover are distiotuish ed :
(i) rhizGsphere stimulation ot bactdial BultiplicatioD; (ii) root hair curling;
(iii) ilitiatior of infection thread; (iv) infection tiread gowth; (v) activatiotr
oI trodule site; (vi) trodule initiation. The iDfluence oI root s€cretion ulrcr
these states in nodulation and the relatiotr of nodulatiotr to rootinS habit aad
to the geoeBl ph,'siology of the root are discussed.

4.4. NuaMAN, P. S. (1958). Sources of incompatibility afiecting
nitrogen fixatiou in legume sy.mbiosis. Syrn?. Soc. cr?. Biol.13.
(In the press.)

The loosn delects io s,'mbiotic tritrogeo fxatioE in ?r/orir' are discussed
io tcros oI the normal develolrDeDt of the root aodule, showing that itrcoE-
patibility between bacterium aDd hcst caJl arise at difiereat stages in the
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eetablisbEert ot the symbiosis and that these catr b€ distiaguished pheao-
typicaUy aod by genetic atral,sG. The relatioD bet\reetr symbiotic aod lree-
aitrogerl fxatioo is also discuss€d.

RrsEARcq PAPERS

4.5. JAcrsoN, R. M. (1958). Sooe aspects of soil tuDgistasis. J. g?,,,
MiclofioL 19, 390-401.

A series of fungi witl varying deSre€s oI se$itivity to Juogistasis was
selected as tbe result oI aEar disc and buri€d-slide t€sts with seventee[ (ua8i
and oue soil. Six outofseveD differeDt soils exhibited a spectrum oI iDhibitiotr
ol the test series o, IuDgi similar to that oI the 6rst soil tested. The exception
vas a very acid raw huEus soil Ehich only i[hibit€d ttre acid-seDsitive fuatus
Acroslalagrtts cir,naborinlts. Fertilizer treatmeats oI two s€ries of plots at
Rothamsted $'ere found to affect soil fungistasis only through their iDiueDce
o,1 soil pH. Inhibitory efiect decreased with iBcreasin8 soil acidity, b€iDg
abseDt troE the Dost acid plot testad. The rcsults oI experiEents itr which
three Iungi were prc-itrcubated belore exposure to the infuence of soil sugSest
that spores are roost sensitive to soil Jurgist -sis at an early stage itr Sermitra-
tiotr.

4.6. JAcKsoN, R. M. (f959). Soil fungistasis and the rhizosphere.
(ln: Proa. Soil. Microdiol. SWP., Liveryool 1957.) (Io the
press.)

E{erimeotal details are given oI a study of the influerce of s€edling roots
otr iahibited lungal spor6 iE soit usiat tie buried-glass-plate atrd root-
obs€rvatiotr{ell techniques. ID obs€rvation ceUs radish seedli.Dgs were more
effective than tomato or lettuce in stiEulatirlg gerEinatio[ of cblamydcpores
of ttrree species ot F{soriti.nd, canidia o, Glioclodiurn rosavrn 

^nd 
AcTosla-

hgrias ciflnabarinus. AIter a short pedod of vegetative development,
G. rosctt r. and, P. ,narq&Lndii sl.rted tn E)orulate vigorously ll'itiio the root
zotre oI radish. The Frrsaria were treve! observed to sporulate in the rhizo-
sphere, but consitlerable ve8etative developmeDt frequently occurred. Six
monosaccharide sugars tested had a similar efiect ol1 soil fotrtistasis; fun8i
static inhibition being partially couDteracted by coDcentrations of 0.01 per
cent aod completely or Dearly so by 1.0 per ceDt. Disaccharides were less
efiecti\re aDd rafrnose least effective oI the sugars trsted. Asparagi&,
aladne, leucitre, Di{co Casamino acids and DiIco peptore were all louDd to be
ineffective at cotrceDkations up to 0.5 per cent.

4.7. SKTNNER, F. A. (f969). The dec.mposition oI aDionic surface
active agents by soil bacteria. Natura, Lond., 183, 648-549.

A species of Pset donronas isolated Irom soil caD utilize primary alkyl
sulphates wit-h alkyl radicals cotrtai[ing up to eightcen carbon atoms. The
bacterium giows reaalily i[ dilute solutroDs o{ Teepol 530, a secotrdary alkyl
sulphate, aDd caus€s a rapid iacrease in surface teDsion. The tendelcy of
stroDger Teepol solutiotrs to Joaa is also suppressed, even though the surlace
tensiotr ris€s very little dudng furcubatio[. Detergert Ioaoi,lg additiv6 oI
the alkylolamide t}'I,e are also utilized, but tetraptopyleoe beuzene sulphoDate,
the a.tive coNtituent oI sode coalnercial deterseEts, is Dot attacked. Many
soil micro-orgaai$as can tolerate this peEistent compound, but oone hawe
beell fouad to decompose it.

4.8. SrEENsoN, T. I. & WALTTER, N. (1058). Adaptive pattertra in the
bacterial oxidatiotr oI 2 : rkichloro- and lchloro-2-Eethyl-
phenoxyacetic acid.. J. gen. Microhot. lA,8S?.-.A97.

Orgasisms oI a stxain ol Fldtobacteliun ?crcgitu n and. aD Achrornobdcr.,
straitr, capable oI dec.mposing 2 : Hichloro-pheroxyacetic acid (2 ; 4-D) aad
4rhloro-2-Bethyl ptretroxyacetic acid (MCPA) respectively, have been ob-
taitred by groyring cultures on p€ptone agar plates cont"ining eit-ller 2 :4-D
or MCPA. Glucose did Dot prevent adaptation. OlgalrbDs of the F.
p.r.ginurn straiD wele adapted to oxidize 2 :4-D wbeD ErovrD otr peptotre
atar containing either MCPA or 2{hloro-4-methyl-pheDoryacetic acid; they

I
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did not decompose MCPA. The effects of some related coapounds otr edapta-
tioD to 2 | +D by t]rcse baateria were er4aircd. Gto9th of fiE Achrono-
baalcr s1rafu otr peptolle agar con+rining either 2 : 4-dichloropheDol or 6-
chloro-2rlesol gave orSiuisms which were adapted to oxidize boti 2 :4-D
and IICP.{ as *ell es the inducif,g compoulld,

Botatry Department
GENERAL PAPERS

5.1. HuMpIrRIEs, E. C. (f958). EDtry oI nutrieuts iDto the plant a8d
theii moveEeDt within it. Pror. Fertil. Soc- tto. 48, L-36.

5.2. TsuRsroN, J. M. (1958). The maximum recorded survival of
weed seeds in soil. Truf for S?ort,3, ?-6.

5.3. \\'Arsox, D. J. (1958). Factors limiting production. (In:7r,
Biological Productiuit! oJ Britain. Ed. w. B. Yapp and D. J.
Watson, pp. 25-32.) Irndon: Institute of Biology.

RESEARCU PAPERS

5.4. HuMpsRrEs, E. C. (f958). The effect of removal of the root-
system of barley on the productioD ol eals. Ann- Bot. Lond.
N.S.22, 4t7422.

Complete reEoval oI roots of barley plaots, Srolrn itr sater cultute, at a
stage be{ore the piaots have attained their DaximuE shoot auBber, results
in a sigDitrcantly 8r€ater nuEber of eals at harv6t. If the roots are excis€d
'when sboot nudber is beginD.iDg to decliEe tie trumber oI eats is decreas€d.
The cause of the phenoEenon fu not LnorrD, but it is suggested tJEt it day bo
due to a temporarv diversion oI carbohydrate to the shoots shen the roots
are excis€d.

5.5. HutrpERrF.s, E, C. (f968). Efiect of gibberellic acid and kinetin
on gro$'th oI tie primary leal oI dvarf bear lPhaseolus oulgais).
Naturc, Load- l8l, 108I-1082.

ExpaDsiotr of priEary Ieav€s was accelerat€d by treatmetrt $rith gibbeleuic
acid; but the 6!al area attaiEed was idetrtical wittr ttrat of leaves receiving ao
treatmetrt. Kinetiu (0-furfurylamiDopurine), ou the other haDd, depr€ss€d
the rate of leal expansioD-----an efiect which yras overcome ia the pres€ace of
gibbereuic acid,

5.6. HuupsRrEs, E. C. (f958). The efiects oI gibbe.ellic acid aud
kinetin on the grovrth oI Majestic patato. Ann- @ppl. Biol- tl6,
346-351.

The efects of spr.ying pot4to plants (var. Majestic) with gibberctlic acid
atrd kioetiD were investigatad. GibbereUic acid iDcreased both leal area aod
diy-matter productiotr ove! the short period of the experident, but tlrcre
were indicatiotrs that tbis woulii not persist at maturity. Kitreti! alotre
depte-s.sed leaf area and dry-Batter ploductioD, but this did oot occur i.D the
Pres€nce of gibberelic acid. The Eea.n tret assioilation rate meesured over
a 2-week period E'as Dot si8rifcantly rcducld by gibbqellic acid.

5.7. MoNtEran, J. L. & (O\MEN, P. C.) (1958). A thermocouple metJrod
Ior measuring relative hunidity in the range S6-lOOyo. J. sci.
Instlum.35, 449-446.

For suDmary see p. 236 above, tro. 1.4.

5.8. O\!'EN, P. C. (1958). The efiects of short periods of water stiess
on the growth ot sugar beet in pots. Neu Phylol.57,318..325.

Sugar beet, broad beans and lettuce g::owing in soil in pots were subjected
to rq)eated short periods oI watet stress up to a maximum pF o{ 4.0. ID
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some experidents tle leaf areas oI such platrts werc lowet than those of plaDts
growtr under cotrditiols oI mitrimoln wate! stress, but there $ras Do sighi.icaot
e6ect oI water stress oo dry-Batter production or net assiailation rate. The
loss of Eeter per unit leaf arca \r'as not affected by tbe watet regime, but the
cumulative water loss from pot aDd plant over the e4)erimelts riaas Breater
uoder the wet regime, partly b€cause the leal area was greater. In pot-
culture experimetrts, srhere the total amount o{ E-ater withi[ the root zone i3
relatively small, it is iapossible to impose stress coDditioDs above wiltiDg
poiot tor loDg enough to produce detcctable efiects on Etowth. The results ol
water-stress experiments may depead as Euch oD the dulation and tiEilrg oI
the periods of stress as otr the level of skess impos€d.

6.9. OWEN, P. C. (f958). The growth of sugar beet uoder difierent
watet regimes. J. agric. Sci.5l, 133-136.

Itr a smau plot experimetrt in which the crop was protected IroE raiE, the
applicatioD oI large amoutrts oI water to keep the soil water stress to a miEimum
gave very large crop yields. One-6tth of ttris aDouut of water gave 80 p€r
cetrt of the Itraxiaum yield. Small, frequent applicatioDs of water app€ared
to give higher yields than the same amouDt oI $'ater in one laige application.
Yield difereoces were due to diEere[ces in leaf area Bther tha[ in net as-
siEilation rates.

5.10. TrroRNE, G. N. (f958). Factors afiecting uptake of radio-active
phosphorus by leaves and its traDslocatioD to other parts of the
p\ant. Arln. Bot. Lond,- N.S. Zl, 381-398.

The rate of uptake of ttP from labelled NaHrPO. solutioDs sprayed on to
otre leal of swedes (Bretsi(a napus) or FreDch be3.Irs (Phas.ollts 1)Ll|ais\ $e-s
r.pid during the 6rst few hours and ,ell to zero after 4 days. rtP was detected
itr the loot after 3 hours atrd contiEued to move out oI the treated Ieaf tor at
least 6 days alter applicatiotr. A larger lractiotr oI the applied rrP 1ras
absorted from repeated tbaE &om a siagle q)rayin8.

Swedes absorbed morc !,P from a siDgle application to the lovrer surlace
thatr to the upper surface oI the leaf. Doubliag the coEceokation of the spray
caused a small itrcrease itr the percetrtage oI applied t'P that was absorbed.
Absorption by French-beaa leaves decreased slightly rfheD the area sprayed
with a constant aEoudt oJ :tP was doubled, a[d deceased $'ith iEcreasing age
of leaf. IncreasiDg the phosphorus supply to tie toots oI swedes affected
leither the iDitial late tror the total amount of ,tP uptake by the leaves, but
decreased the quantity of }P tbat was ka^Dslocated out oI the keated lear.

Increasing the relative huBidity oJ the air around the pla[ts also increased
t,P uptake. Shading usually decreased uptake arld always decreased trans-
location. Rewettin8 tie lea, to vrbich the stP had been aPplied, reith sater
o! sucrose solution, had variable efiects. The sigr fcance oI the results is
discuss€d.

BooK

5.11. BRENCHLEY, W, E. (revised by 1['ARriicro\, K., 19581. The
Palh Grass ?lots @, Roth@rnsrcd 1856-1949. [A revision of
Ildntaring of g/assland, for hay,1024.] Harpenden: Rothamsted
Experimefltal Station.

Biochemtstry Department
GENER,TL PAPERS

6.1. PrRrB, N. W. (f958). ll'orld hunger as a biochemical prcblem.
J- Roy. Soa. Arts, lO1,6ll-52a.

(LS'SI. I-cdf ftotzins. Anr. Roo. Plant Physiol.

(1958). Iraves as a source oI homan food. Vegat,

6.2. PrRrE, N. \v.
lo_

6.3. PrRrE, N. $:.
to, 74.
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6.4. hRrE, N. W. The properties oi fragEeots oI tobacco mosaic
1,/ir$s- Proc. Mnl. SWP- Biocharn.,1968. Symp. 7 preprint ?,
l-12.

6.5. hRrE, N. W. Chaifman's summiDg up to the 7th s],rDposium.
Proa. Mnt, Symp. Biochem., 1958.

6.6. PrRrc, N. W. (1959). Some aslrcts of the origins oI liie con-
sidered iD the light oI the Moscow Intematioual S]'mposium.
In . Coun. Sci. Uniorrs Rcv.l,

6.7. PrRrE, N. lV. (f968). The positiotr of stereoGoEerism in argu-
ment about the origins ol lile. Tlans. Bose Inst., J. C, Bose
Memorial Vol. 22, lll-120-

6.8. PtRrE, N. W. CotrtributioD to the discussion or glutathione.
Biochcrn- Soc. Symp- 16. (Iu the press.)

RTSEARCH PAPERS

6.9, CLARXE, A. J. & MANN, P. J. G. (1069). Plant enzyme reactions
leaaling to the forDatiou of heterocyclic coBpounds. 3. Plant
amine oxidase aud the forEatiotr oI p).rrolidine and piperidine
alka)oids. Biochem. J. 71, 506-609.

The oxidation oI I : lHiam.inobutane, I I Sdiaminop€utane, l:G
diaoinohexane and I : lGdiaBinodecatre, catal)'s€d by purifed plaDt amine
oxidase prepantioDs iD pres€trce oI catalase, tooL place $dthoDt lormatiolr of
COr. !!Aeo these oxidatioEs \a'ere carried out in prdeaca of p-keto acids CO,
was formed. The CO. outputs soBetiEes exceeded the O, uptakes and arose
by decarboxylation oI the p-keto acids. The rates of decarboxyl,atiotr in sucb
systems depeBded on the amitre us€d as substrate. It \f,as greatest with
I : 4-diaminobutane aod least \.ith I : l0-diaDinodecane. In Eanoaetric
experiments evideice was obtained tlat the decarboxylations were due to
stoicheiomelric re&tions b€tween the p-keto acids and the oxidatioB products
of the amiles. The lesults of paper-cb.romatoSraphic investigatioDs suggested
that the decarboxyl,ations were dq)€ndent on condensatioD reactiors b€tween
the uasaturated ring coDpoutrds, formed by the spoDtaaeous cyclization of the
products o{ oxidatioo ot the alrioes, aod the p-Leto acids. This was established
by tie isolation of rarhlBrhe and isopel-Ietierine &oE reaction Eixtur€s in
qhicb I :4diadinobuta[e arld I : &diamitropeDtaae, resp€ctivel, were
oxidis€d in preserce of acetoacetate. The possible signifcatrce of the results
itr relatioa to alkaloid bio6,'ntnesis is discussed.

6.10. HoLDEN, M. (f957). An investigatiou on polj4)henolic com-
pounds oI the cacao leaf in conaexion witl a chemical method
for detecting virus infectioo. /. Sci- Ftt Agric.lO, 55L561.

Poll pbetrolic substatrces in acid extracts oI cacao leaves have been
separated by paper partitiotr chroEatagraphy. The substaoce whicb gives a
red colour when cacao leaf extracts arc heated nrith alkali, a reactiotr which
has been used as the basis of a " colour-test " for d€tecting infectiotr with
swolletr shoot virus, has the pioFrties of a ,,lco-anthocyaDitr. The aEoutrt
oI red-prodscin8 ,rrao-antloc,'aoia varies x'ith the total tanoiD cotrteot of
the leal. In additio! to vims i[IectioD, other factors, such as age oI leel and
variety ot cacao, which afiect the tota.l tantrin coDtent also afiect the ,r{.o-
anthocya o cotrteDt. The bearing of this olr tne applicability o{ the " colour-
tcst " is discu*s€d.

6.11. KrNrEN, R. H. (f958). Matrometric studies ol brackeu (Prrli-
diurr. oq{ilinurn (L.) Kuhn) thiaminase. Biochem. J.69, 119-

The transfer reactio[ oI bracken thiaminase catr lead to the production ot
II+ ions. Urlder thee conditiotrs it is shos[ that the reactiotr caa be shrdied
manometrically irl bicarbonate-carbon dioxide buffer. W]en aEiliDe,
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piperidirc, pridiEe and trimethylamiae are used as acceptor amiDes with
tbiamine in limiting amoutrt, about 6-10 per ceDt of the thiarDine may be lost
in side reactioDs, but there is a reasonable agreemeot bet\ een tle calculated
and experimeEtal carbotr dioxide output. The efiect oo the rate of brackea
thiamirase action oI varyiDg the coaceBtration of thiamine and the coD-
celtratioo atrd t,?e of accq)tor amine has beeD studied.

Ttre EanoEetric Eethod has been used to demoDstrate that heterc-
pyritniamiDe, quioiliDo-thiamhe, aDd po6sibly oxythiamhe, are thiaminasc
substrates. The efiect o{ seveGl structural aDalotue oI thiamine on brackea
thialninase has beetr studied, atrd it is sLow,l ttrat 3-(o-amiaobenryI)-4-
metiyltliazolium cbloride is a powerful but [oa-competitive inhibitor.

CotrditioDs are describ€d under which the rate of evolutiotr oI carbon
dioxide is directly proportional to the amoutrt oI brack€tr-thiraminase pre-
pat"atioD present. It is suSgested that tlrc ma.noeetiic method could be used
lor estiEating thiaEinas€ activity.

6.12. PrERporNr, W. S. (1959). llitochondrial preparations from ttre
Ieaves oI tobacco lNicotia.a tabaauri.l. Biochen. J, 71, 518-
527.

A succitroxidase plq)atatiotr was made from totacco leaves by grindhg
them i.o a medium containing sucro6e, lris bufier, phoqrhate, cihate and
etiylercdiamine tetraacetic acid, and ther ceotrilugiDg theE between 1,000
aod l0,O0O g. These preparatioDs coatatrcd a third ol the chlorcphyll,
16 per cent oI the total proteia N and the bulk of the succiDoxidase of the
extraat. Tbe latter wal inhibited by maloDate aad cyanide. The pre-
paratioDs oxidized Eost oI the acids oI the tricarboxylic acid cycle; co-factors
such as diphosphopyriditre ditrucleotide, thiamine pl,rophoq)hate and co-
etlzyae A stimulating some of these oxidatiotrs. The products formed during
the oxidatioDs o, these acids were idetrtifed by paper chromatotraphy as other
acids oI the tricarboxylic acid cycle.

6.13. Prnra, N. W. (1S69). The large-scale separation of fluids ftom
fbrous pulps. J. biochem. ,bicro$ol. T.chnol. 6 Engng,l.

Most oI the Iree duid can gererally be exprcss€d from ibrous pulps iD a Iew
seconds at 50lb./sq. in. il ttre layer of pulp is kqrt thinoer tlan I inch after it
har b€€n pressed, aDd if tbe iuid is allowed to ru! a$ay frcely. The need {or
thG time aDd tle frictiotral prop€rties of matry pulps ale serioDs obstacles to
the design o{ any strictly continuous press- Roller press€s do not allow e[ough
tioe, screw expelleE create too much friction, continuous centrilutes alrd
some other arratrBemeDts are inlricate and vuherable.

Ao interditteot but automatic press which avoids these deJects is de-
scribed. Ir1 this the material otr a perforated cotrveyor is press€d by a raE
and theD moved forward as the ra[r lilts. ODe such macbine has already beetr
,Dade. Atr outline is given of the principles oD which an improved design
will depend.

Plant Pathology Department
GENERAL PA"ERS AND RrvtEws

7.1. BAqIDEN, F. C. (f968). Viruses and virus diseases (Amos
Memorial I-ecture). Rep- E. Ma irlg Res. Sla. fo, 1957,3742-

7.2. BArVDEN, F. C. (f969). Physiology of viius disfJr*s. Ann- Rer.
Plant Physiot.

7,3. BAWDEN, F. C. (1959). Viruses. (In: Vistas in Borany.l
Irtrdotr: Pergamon Press Ltd.

7.4. BAIIIDEN, F. C. (f059). The multiplicatioo ol plant viruses:
the establishment and development o{ iDfectioD. (Ini Plafl
Palholagy-Ptobbms anil Plogress 1908-1958 (Golden Jubilee
MeetiDgs, Aderican Phlrtopathological Society, Bloomhgton,
August 1968.))
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7.5. BAVDEN, F. C. (1959). The multiplication of viruses. (In:
Plant Patholog!-A Trcalis. on Basia Pinciahs,2-l New York:
AcadeEic Press, Inc.

7.6. BRoADBENT, L. (1968). Insect vector behaviour and the spread
of plant viruses in the field,. (I Pla Pothology-Probbms aul
Progrcss 7908-7958 (Golden Jubilee Meetings, Americatr Phyto-
patnobgical Society, Bloomingtor, August f958).)

7.7. BRoADBENa, L. (f968). Yirus contrcl depends on teamwork.
Farmets Wechly, SupplemeDt otr Sugar Beet and Potatoes (16
May), 18-19.

7.8. BRoADBENT, L. (1968), Control oI virus spread in potato clops.
Outlaoh Aglic. 2, 13-16.

7.9. BRoADBENT, L, (1959). Dispe$al of inoculum by insects and
otier aaimals, includiog mau. (In-i Ptant Pathology-A Trealise
on Basio Priaciples, 3.) Ne\r York: Academic Press, Inc.

7.10. BRoADBENT, L. & MARrrNr, C. (1058), The spread of plaDt
vitnw- Aduanc- Vir*s Res.6, 93-136.

7.11. BuxroN, E. W. (1959). Mechanisms ot variatioD irt Fusaium
oryspo?urn i^ relation to host-parasite iDteractions. (IE: Prar,
Patholog!-Plobbrns and Plogress 1908-1958 (Golden Jubilee
Meetings, American Ph)4opathological Society, Bloomirgtotr,
Augrst 1958).)

7.12. BuxroN, E. W. (1959). Variability in plant pathogeDs as a
result of heterokarJrosis, saltatiou atrd adaptation. Plant Patha-
log!-A Tledtise on B^tic Pr,ncifbs, 2. Nerr York: AcadeEic
Press, Inc.

7-13. HARRrsoN, B. D. (f958). MechaDism of traDsmission of potato
leaf roll virus by Mrzs lelsicac Sllz. |th Int. Coqr. Mic?obiol-,
Stochholn, Abstlacts- W- 258-259.

7.14. HARRrsoN, B. D. (1069). The multiplication oI viruses in plants.
(IJt'. Virus Gfourh orrd Variarion lgt}rsyf,p. Soc. gen. Microbiol,),
&H0.) Cambridge: Udveisity Press.

7.15. HrRsr, J. M. (1968)- New methods lor studying plant diseas€
epidemics. Outlooh Aglic.2, 16-26.

7.16. HrRSr, J. M. (1068). Apple scab at \\'isbech. Achieveme[ts
and probleos after five years re*atch. Grouer C, Plepocher,
l5 March, 681-683; 22 March, 741-743.

7.17. HrRsr, J. M. (1959). Spore liberation and dispersal. (In:
Planl Pothalogy-Ploblerns @nd. Plogl.ss 1908-1958) (colden
Jubilee MeetiDgs, Americatr Phytopatiological Society, Bloom-
iogton, August 1058).)

7.18. I{uLL, R. (f968). Suga.r Beet Yellows. The search lor coDtxol.
A g/iaalru/c, Lonrl. 65, 62-45-

7.19. K^ssANts, B. (f958). Vimskra.nkheiten bei Nelkeu uad ihre
Bekempfuug. GarrentElr,s8, 362-363.
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7.20. WATsoN, MARToN -\. (1958). The significarce oI some rcceDt
work on aphid and hopper transmitted viiuses (Limean Society
IJcture).

7.21. WATSoN, MARro\ -\. (1959). Cereal viius diseases in Great
Britain. N.,{.,{.S. oualt. Reo.

RESEARCU PAPERS

7.22. BADAMT, R. S. (1958). Changes in the traDsmissibility by aphids
of a strain oJ cucumber mosaic virus. Ann. a?rl. Biol. 46,
554-5A2.

A slrain oI cucudber mo6aic virus isolated fiom a spinaah plant in 1946
rvas readily taDsmittdby Myzus ?clsicac nDtil 1055 vhen it lost this property,
although it was still beiDg propagated in cotrditioas io which otler straias
rcmained traismissible. Myzls cilcMfler$ also transmitted otler strains
but not tlis one. It was traNmitted as readily as other skaitrs by.4y'ris
gossrt?ii ard. Myzus ascolonidts. M. ascolonius tra$mitted less Irequently
th^n A. gossypii. Traosmission oI the spinach strain by othei aphids did not
Eake it t aosmiasible by M. ?ersicaa: nor did propagatioo itr drfierent platrt
species or several passages tirough spiDach. In 1066 the spinach strain vas
ocaasionally transmitteA by M. ?.rsicac, but the cultures isolated i[ this way
sere no Eore readily tra.usmissible by the aphid than was the bulk cultuie
maiDtahed by malual iDoculatioE of sap, aDd alter a ,ew weeks all culturcs
ceased to be tntrsmilted by M. P.tsicae.

?.23. B-{DA!tr, R. S. (1959). Some efiects oI changing temperature
aod of virus iohibitors on iniection by cucumber mosaic virus.
Ann. a??1. Biol. 17, 78-85.

Whereas the spioach shain of cucumber mosaic virus ,ails to multiply and
cause symptoms in tobacco plants kept above 30', the yellow straia infects
at 30o atrd caus€s more severe symptoms than at 20". Iacre3sing the tempera-
ture up to 28' increases the hitial rate at which the spinach strain multiplies,
but the virus later leaches llruch higher coDcertrations i[ leaves at lo*er
temperatur€s, presumably because it is rapidly itractivated at 28'. Exposirg
inoculated plants to 36o Ior 6 hours decreases the number of inlectioos by the
?idach straia rrhetr the exposure starts withia 6 houG ot iooculatiotr, but Ilot
afterwards.

Patrdeatic ribonuclease itrhibits idectioDs by strails oI cucumb€! Eosarc
virus; inhibitiotr is Br:eatest when tlle enzyDe is prqsent in the inoculum, aod
x,hen applied to inoculated leaves its effect decreases rupidly with increasing
time after inoculatiotr.

Infectio! by aad the aultiplication oI strai.os oI cuculnber mosaic virus il
tobacco are oDly slightly afiected by thiouraail and greauy by azaguadne,
wheleas straitrs of tobacco mosaic virus are itrhibited much ,nore by thiouracil
tban by azaguanine. Like tobacco mosaic viius, cucumber mosaic virus
Eultiplies more whetr itroculated leaves are floated in nutaient solutroos thaD
iD vater, but ualike tobacco mosaic virus, its multiplicatiotr is not iahibited by
thiouracil more iD trutrieot solutions than i! water.

7.24. B.{DA!rr, R. S. & KAssANrs, B. Some properties of three viruses
isolated Irom a diseased plant ol Sol4rnt n jasminoides Pa*t.
from India. Ann. a2?l. Bior. (IE. tlle press.)

Tbree mechanically tr:aBmissible wiruses \rere isolated Irom a diseased
Sotonrrr. jasrninoides plant obtained {rom India. One is a strain of potato
virus Y, which in soae potato va.rieties produces symptorDs resembling those
caused by potato virus C, but utrlike potato virus C, it is readily traasmitt€d
by Myzus penicae. The s€cond, traEed tobacco wilt virus, is also traDsEitted
by M. P.tsicd, but much less readily, whereas the third, Damed datura ne-
crosis virus, is trot- AU three have a wide host ratrge, but treithe. tobacco wilt
nor datuB necrosis viruses inlect potato plaots. All three have loat flexuous
particles and similar general properties.
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Sidulta[eous iDfe.tion with datu6 trecroois virus usually decre4s€s ttre
cotrcentration .eached by potato virus Y iB tobacco platrts but trot i\ Ni.otiata
Skiinosa.

?.25. BANKS, C. J. & NrxoN, H. L. (f958). Efiects oI the aat, rasir,,s
,rigrl L., on the leedilg atrd excretioD of the beaD Aphid, lrlis
Jabac Scop. l. er|. Biol. t5,7OX-711.

For su6Bary see below, no. 10.4.

7.26. BAWDEN, F. C, (f968). Reversible changes ir strains oI tobacco
mosaic virus from leguminous plarLs. J. gerr. Mia/ofiol- 18,
751-786.

Strains of tobacco moEaic virus (TiIV) obtaitred Irom systemically inlected
leguminous platrts iD Nigeria aod I[dia chatrged their prop€rties geatly wheu
propagat€d in difierent hosts. FroE s)€temicaUy iDJected tobacco, they
closely resemble t}'I)e TMV and share maly atrtiSeE u'ith it, but froE
s,stemically inlected Fr€trch beatr, they difier from it by at least as much as
any previously descriM strains. The difiercnt Iorms o{ the viruses share teq,
atrtigens, have ilifferent amino-acid coDstitutloDs, eleckopholetic behaviour
and resistance to inactivatiotr by ultra-violet tadiatiotr, atrd they produce
differeDt kiDds oI local lesioa ia Nicot;cna Bhal;nos4. Isolat6 derived from
sitrgle local Iesions behave like the original bulk cultures, and as tie chaoges
are also reve6ible, they 8eem uDlikely to occur simply because diffeEnt hosts
select aLfierent straiDs from eristiBS mixtur€s. The electrophoretic patteos,
particularly oI prepaBtioDs from beans, show that inlected plants coDtai.tr
rDore than one atromalous product; both forEs of tbe viruses may be produced
in all hosts, but there is Do evideace that sap from s]stemicalty inlected beans
contains the tobacco Iorms in amounts needed to cause i-Dlection. The chatr8c
alter transler to a new host appareatly occurs because mutaDts Foducad itr
that host a.e Iavoured ove! tie iDlectitrg form because they move more
readily aDd become s,'stemic. The bean forms Eultiply Eore extensively io
tobacco at above 30" tian at 20', and above 30' seem Irot to produce lorms
that give a s]'stemic mosaic; many tobacco plaDts at 20' develop oDly local
lesioDs, and systemic inlectio& iDdicatins the occurrcnce oI the tobacco forms,
happeDs more olteo ia youog seedlings thaa lrhetr dature plants are inoculated.

7.2?. BA\MDEN, F. C. & Krrczxowsrr, A. Some properties of decom-
position products of potato virus X. Virology. (In the press.)

Its small surface potential probably accouats lor the tendency oI potato
virus X (PVX) to becoEe itrsoluble duriog purifcation. The protein produced
by splitting the virus with alkali (about pH l0) has a higher surface poteDtial,
electrophoretic mobility in Ml15 pH 7 phosphate bufier o{ -0.16 compaied
with -0.04 p/secotrd/V/cm. for tle virus. The uucleic acid, mobility -1.7,is not in{ective when it is separated electrophoretically Irom alkali-split vjrus.
The p.oteiD, but Dot the ,rucleic acid, precipitatls with PV)i atrti serum.
IUaterial with the same eleckophoretic Eobility as protei[ produced by
splitting the virus with alkali is sometimes detectable in sap from iBlected
plants. TreatmeDts that agSregate protein fiagoetrts IroE tobacco mosaic
viius itrto virus-like rods produce aDolphous precipitates ol PVX proteitr that
do not redissolve: this difieretrce may leflect the differeat wa,'s iD which sur-
face charges are distributed on the protein from the two viiuses. The Ducleic
acid seems Dot to cotrtribute to the surface potential of either virus. Dis-
rupting PVX with pheaol gives urater-soluble matedal coDsisting pre-
doEitrantly of nucleic acid; ftesbly Eade preparations have some iDJectivity,
whicb is not conferred by residual intact virus particles.

7.28. BRoADBENa, L., BUsr, P. E. & HEArEcorE, G. D. (f958),
Itrsecticidal coDtrol of potato vims spread.. Proc. 1rd. Conf,
Potato Vints Diseases, Lisse-ll agetinget

Replicated trials we.6 done duliDg the yeaIs 1066 ard 1950 to 6nd out it
fewer than the eight sprays of DDT emulsioD prc\.iously used to limit the
spread of leaf roll and Y viruses io Majestic potato 6ops would be efiective,
aod iI low-volume applicetion sas as efiective as hish.
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Alt-hough aphid coEtrol was relatively poor duritrt the hot weather of late
surDmer in 1955, virus coDtrol in that year *as good. The factoE of itrcrea!,e
in dis€ase. showilg io 1956, Iiod the 0,8 per cent delibeBtcly plaotrd i! 1965,
were {or leal roll: sprayed eight tiEes, none; six trE€s, 1.5; four tim8, 2.1;
t\rice, 3 7; aDd uDsprayed 15.3. Comparable 6ture3 lor rugos€ m(tsaic were
A.g, 5 2, 7,3, 9.0 ald uffiprayed 13.6.

Both aphid coDtrol aad control oI virus spread were god in 1956. PIaDts
were sprayd Iour or six tiE€s at high oa lo{r volume. Therc were oo
statistically signifcaat tlifiereDces betwe€D treatmeDts: the tactoE of inclease
itr lea, roll, from the 0.8 per cent plaDted, avemged l.6 ror sprayed, 7.4 for
u[qrrayed plob, atrd lor rugos€ rDosaic 2.1 {or sprayed, 4.9 Ior utrq)rayed
plots.

The eftcieEcy of the DDT deposits iDcrqsed as the plaEt trowtb-ate
decreased. Each year there was arl increas€ in yield itr the sprayed plots itr
comparison with the uDsprayed, which roughly equalled the lcs.s iE yield
caused by the machinery, which damaged the haulms.

Aa unreplicated trial *ith Kitrg Edward potatoes, olr a commercial farm
in Essex, tested the conhol oI vims spread achieved by spraying rogued or
uDrogued areas Iortdgbtly six times with DDT emulsjoD or en&i-tr. The
itrcidence oI virus disease in the utrtreated area after 3 years was 27 per ceDt
leal roll and 0.6 per cel1t rugose mosaic, so this stock was rejected. In the
DDT-sprayed aree, allEt 4 years, ttre incidetrce of leaf roll lras 4.5 per ceDt,
but oDly 1.5 per cent where this had been rogued; itr the endrin-sprayed area
there was ?.8 pet ceot, .urd 2.0 per cetrt where rogued. The trial was dis-
continued after 4 years because viius Y vllas introduced by aphids durhg the
third year, i ecting between 5 and 14 per cent of the tubers in the diftereDt
q)rayed arcas.

7,29. BRoADBENT, L. & HEArEcorE, G. D. (1958). Properties and
host ratrge oI turnip crinkle, rosette and yellow mosaic viruses.
Ann. df?l. Biol. 46, 5a1592.

Three isolates oI turtrip yellow mosaic virus and two other flea-beetle
hatrsmitted virus€s, turnip crinkle atrd turnip rosette, have Eany siEila.
properties: thermal itractivatiotr eDd-poitrt between 80' aDd 90' C. ; dilutioD
end-polDt greater than IF; longevity ir, ,irlo at about 20o C. at least 30 days.
All were traNmittrd by mechanical iDoculation to a wide ranSe oI cruciferous
host platrts, iacluditrg matry weeds. Tumip yellow Eosaic virus inlectrd oDly
R.seila o.lorala outside the Crrcifcrac, whereas rosette virus iofected a lew
and criDkle virus dany non-cruci{erous hosts.

7.30. BuxroN, E. 'r\/. (1968). A change ol pathogenic race in
Fusaiurn oq,sforurn f. pisi iaduced by root exudate Irom a
resistant host. Nalure, Lond.l8l, 1222-1224,

Retainitrg spores oI F sariurn orys?or m r.2isi ph,'siolotic lace I lor 14
days in exudates from roots ol pea variety Wilt-Resistatrt Alaska chaated
tleir pathogenicity. They became able to act like race 2, in that t}Iey wilted
this pea variety, having previously beea uDable to do so. Tbe saEe result
was obtained by repeatedly translerriDg the spores ol race I through a series
oI iDcrcasing coacetrtratiois oI the same root exudate. The same treatmeDts
also impaired tle ability oI race I to wilt the susceptible pea variety On*ard,
tor it produced only 73 p€r cet1t wilt agaiDst the usual 100 per cert by un-
treated spor€s. Seven successive inoculations atrd rc-inoculations oI the tteated
spores to variety Wilt-Resistalrt Alaska Jailed to cha[ge the host-induced
itrcrease in pathogenicity.

Changes of this kind, in \rbich ph,.siological activity is alter€d by an
inducitrg sutrstrate, are commoD amoDg bactetia, and are geuerally descriH
as adaptatioD. It is Bot kno\rn whether tie chaoge ia pathogedcity de-
scribed here is a result oI selection by the inducing subslrate (root exudate)
,rom a lesistant plaDt oI randoEly occurring mutaats, or of the iacrease by
" enz]'matic adaptatior " of a latent ability to detoxily the exudates Irom
roots of resistart hosts. Mechanisms of this kind, le3dirrg to increased host
raBge in a pathogen, 'whether temporary or permanetrt, may uaderly the
outbleaks oI disease that flequetrtly occur among hitherto rcsista[t host
varieties.
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7.31. BuxroN, E, w', PERRY, D- A. (DoLrNG, D. A. & REyNoLDs,
J. D.) The rcsistance oI pea varieties to FusariuE wilt. Pran
Parr. (Itr' the p.ess.)

Tests fo! ,esistaoce to wilt, caused by tlle fungus Firsarium orysPon fi f.
,isi, Irere made with nitrety diferent pea varieties that are in commercial use
in Britaitr. Replicated plots oI each variety, togetier with coDtrol strips of
the highly susceptible variety Onward, were sou,n in silt-infestcd 6elds at
Rayne, Essex, and at Yaxley, Peterborough.

Forty-nioe per cent of the varieties proved to be wilt-resistant, and
Diaeteen of the susceptible varieties colltaioed a lew plants that showed some
degree oJ resistance, lesulting froE getretic segregatiotr in the parent stocks.
Together v/ith observatioas made in previous years, the rcaction to wilt oI
143 vadeties ilr this country is tronr kIlorlrE, and about half are resistant.
Udortutrately, pea valieties that are the most popular alrd itr greatest demand
are susc€ptible. Therc was Do correlation betweeD ,esistance and aDy
morphological chaEcteristic oI pea varieties, Dor llras any particula! group oI
peas, e.6., ca[ners, dried peas, etc., e.specially resistant.

Comparison witfr the results oI similar ield tests reported from Holland
atrd New Zealand show that some varieties have a difierent reactioo to wilt in
€ch locality, probably reflectiog atr utrevetr distribution of difiereot patho-
genic Eces of the fungus. In our test aleas, races I atrd 3 wele prcvalent, but
thele was [o evidence oI race 2.

Attempts to speed up ttre classifcation oI pea varieties Ior wilt-resistaace
by using artiicial inoculation techniqu€s itr tie glasshous€ showed that the
ody reliable detllods caD come florn using soil from inlested 6elds.

Further proSress in combatiDg pea {ilt could best be made by breediDg
resistaroce into the suscephble coEmercially popular varieties.

7.32. CsEssrN, M. (1958). Light quauty and photoreactivation of
plants aqd viruses, Ann. a??L Biol. &,388 392.

Visible liSht of difiereEt sllectral regions li'as tested lor its ability to reverse
ttrree efiects oI ulha-violet radiatioo, nadely, itriury (glazing) oI Freoch-bean
leaves, i[caeased resistance o{ Flench-bean leaves to itrfection by Rothamsted
tobacco nedosis virus aDd iaactivatron of potato drus X. The differetrt
spectral regions sere obtaiEed with colorimetric frlters and the frltered and
unflter€d light ftom duoresceat tub€s; all -t-bree €fiects were reversed only by
regiols oI waveleE8ths shorter tbaD 4,700 A. Thirty mioutes of illumination
at 30(1380 f.c. gave substaDtial photoreactivation, but irradiated potato virus
X did Dot become afiected by visibte liSht until 30 minutes after tobacco
leaves v.ere itroculated.

7.33. Gr-yNNE, MARY D. (1950). Efiect of potash otr povdery milde$
;E wheat. Plan Porr.8, f5 f6.

The i[cideDce of po*'dery frilde\$ Erys;fhe grarinis on sheat tro\xn on
certain Broadbalk plots was measured by estimating the perclDtage area oI the
top two leaves covered by Bildew pustules. The dis€ase was most severe on
plots receiving tritrogen and phosphate but Eo potash; \rr'as more severe iD the
6rst than the third crop alter lallow, and was least in plots receiving potash.

7.34. Grvxr-p, trIARy D. & SLopE, D. B. (1950). Efiects of previous
wheat crops, seed-rate and nitlogefl on eyespot, take-all, weeds
and yields of two varieties ol winter wheat . Ann. abol. Biol. 17.

In a replicated ield e4eriment Eeaa yields oI wheat Irom plots tlat, in
the preceding 2 years, bad carried oats, beaDs or potatoes were 39.2 and 42.6
cwt./acre itr 1054 for Holdlast attd CappeUe respectively; 42.8 and 65.8 in
1955 aDd 34.9 aDd 49.6 io 1956. Previous wheat crops had more efiect tha[
any other lreatment itr iDcreasing the incideDce of eyespot, teke-a.ll and weeds
and ill decreasiog the nuEber oI ears per unit area and the yield of graiD. Itr
1956 on plots carrjring the 6Ist, second aDd third successive rf,heat crops the
perceBtage oI straws with eyespot were respectively 12, 54 and 42 and with
take-au 0.1, I and 16. CappeUe was less severcIy inlected by eyespot thatr
Holdfast- The s€coDd and third successive wheat crops yielded an average
of 23.3 cwt./acre less than the frst wheat crop. Cappelle consistetrtly yielded
more than Eoldfast, the Dean difierence beitrg 13.8 c\r,t./acre alter potato€s
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but oD.ly 3.8 c\rt./affe after two wbeat crops. The higher seed-rate gave aa
average increase itr Sraifl yield of 3.3 qd./acre; but where e]'€spot aDd take-
all were both severe, the lower seed-rate yielded as much total aDd more
dressed graiD thatr the hither. Wleat give! a spring top dressing oI 6 cFt./
acre " Nitro-chalk " yielded a[ average of 4 cwt./acre more grai,l than wheat
given 3 cwt./acre.

?.35. GREGoRY, P. H. & STEDMAN, O. J. (1958), Spore dispersal itr
O?hiobolus glominis and other {ungi of cereal Ioot rots. Trars,
Btil. mycol. Soc. 11. 449-466.

During October 1953 air was sampled with a Hirst (1952) automatic
volumetric spore tlap at a beight of 0.5 m. above tle stubble of a wbeat crop
bea.inS Jructifcations ol Ophiobolus grar.inis, Cercos?or.lla herpollichoid.s
a.nd. Fusarium culmorrrr. Expos€d slides were scanned under the Dicroscope
itr positioDs correspoldi.ot to 2-hou.ly intervals, to estimate the coBceoka-
tioDs of various spore t]?es. Ascospores of O. t/afiinis werc aet er caught oD
taiDless days; Dor after lain of less tian 0.01 i[ch. They sere caught s.ithi!
an hour of 0.01 ioch or more rain, atrd attained a Eaximum conceEtratior o,
3,700/cu. E. o{ air rritiin 2 hours oJ raitr of 0.05 ioch. Wind-tutrnel trsts
showed that the peak Iate oI liberation occured *it-hin 45 airutls of setting.
All mature ascospores seemed to be discharged durfug 4 hou6 of raiE, but a
fe!. dry da]'s suficed Ior alother batch to m al'rrc. C. herPotrichdiiles bebaved
difieretrtly i a few conidia occurred after a trace oI rain, and more rain did not
bcrease their [urnbe$: their maximum concetrtration was o y one-tenth of
O. g/driinis. CoDceEtrations oI coloured basidicqrores were constaEt, re-
gardless of weather and time oI day, aDd Cladospo"iufi ans fiore common by
day tlao by Dight. No macroconidia oJ -Frsalisrz were detected.

7.36. HEArtrcorE, G. D. & \YARD, J. (1958). The prelereDce showrl
W Myzas ?ersicae lsrulz.\ Ior Brassira plants sprayed with
wetting ageuts. Bltll- ent- Res.49, 236-237.

For summary see belov. p. 260, no. Lg.

7.37. HrRsr, J. M. & SALT, G. A- Oospora Ptsl*laas O\ren and
Wakef., as a parasite of potato root systems, Trdls. Brit.
,nycol. Soc. (In t]te press.)

A {utrgus isolated from brown lesions in the cortex oI root s}steEs of
trIajestic potatoes at Rothamsted in l95l was identica.l morphologically with
Oospora P{shalans, the cause of skin-spot disease of tub€rs. The patiogenicity
ol O- pltsrvlans from tub€rs ,o! root slstems oI potato aDd tomato '$as de-
moDstrated. Tuber yield was not Sreatly affected despite severe damage to
the roots, and the chiet importance of root infectiotr may be to provide sources
o{ i ection Jor progeny tuberc or subsequent potato crops.

The infectioD of root s]'stems, prevalert at Rothamsted each year, do€s trot
obviously depend olr previous potato cropping, or on the pr€selrce oI macro-
scopic skin-spot s]'mptoms on the s€ed tubers. Obs€rvations suggest that eye
inlections, which Bay not be detected by macroscopic exarninatioD, are
common and that soil-borne {ungus is probably less ihportant in leading to
outbreaks of skin-spot than fuEtus otr the seed tubers. Test with tomato
seedti[gs sbould help to deterEitre ho'w lont O. ,l..t rralr sureives itr soil.

7.38. KAssANrs, B, & SLyxEUrs, J. T. Some properties of barley
stripe mosaic virus. Ann. oppl. Biol. (Itr ttre press.)

Barley varietie,s difiered greatly i,l t]1ei rectioDs to iDlection x,itl batley
stripe mosaic virus (BSM\') obtahed kom the variety Gloire du Veley groFiog
io Cambridgeshire ftom seed imported from FraDce. Lolirm nullilon ll'!-
preuiously coDsidered iomune, proved susceptible, as did B?ra l,dgaris L. a,ld
ChenoPoal.htm amarqnticolot Corte & ReyrA,, which gawe only local lesiols, and
Slinacea oLra&a L., wbich became systemically iolected.- Heati.ng at 65'C. Ior l0 minutes destroyed tbe inlectivity and seroloSical
acti\.iry of BSMV. Sap was still iDlective after 32 days at 20'C., but lost its
hfedi;ity aod hall ol'its serologicel activity in 3 days at -20"C.; adding
suSar to the sap preventd inactivation by Ireezitrg. The viros contert oI
inoculated barlt Ieaves iDcreased most rapidly in plants kE)t at 24" to 28" C.
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At 24'C. iocreas€ was Eost rapid durhg tle 6rst 6 days, and the maxiEuD
virus conceDtration was reached about lOdays after hoaulation. The hiqbest
inJection eDd-point oI sap was l/2048, \eheo the precipitaiion eod-poiDt wilh
virus antisera vaa I /256, aDd sap coDtained lotr tirus particles/ml. ; the ratio
oI inlectivity to serological activity aad to Eumber of virus pahcles is mucb
smalle! thaE with tobacco mosaic virus.

The rod-shaped padicles are about 20 mp wide and, in Iresh sap, most are
b€h.€eD 135 and 175 mp long. Various treatmeEts, especially beatitrg 10

"C., cause the particles to aggregate liDearly. PrelEratioDs partiatly
purifed by alternate cycles of low- afld high-speed cetrtrii;gatioD and- by prd-
cipitatioD with ammoDium sulphate containlrom 0.35 to O,s3 per cini P,
12.3 to 13.2 per cent N and 0.2 40 10.2 per cent carbohydrate. Suth prepara-
tions are insoluble in water but dissolve in bonte bufier at pH 7.5; -t]ley in-
actilate belos pH 4.5.

7.39. MACFARLANE, I. (1958). A solutioo-culture techoique for ob-
taining root-hait, or prima!:lr, iafection by Pla-smodiophorc
brassicae. J. gctt. Mictobiol.18, 120-732.

Primary iDlections were obtained by growinA cabbage seedlings in a
Eodifed Hoagland's solutiotr irl whicb restiDg spotes ot Plasmodiotrhorc
b1assi.d, Worotr. u,ere suspended. Seeds were gerriitrated on frher-papei wet
with tap water, aad after 2 days the plants were tra[sferred to sma]l glass
tubes bent itr tle lorrr, o, a shallow U or to small viels c.rntaininc $l"tion an.l
spores. Zoosporangia were forrred a{ter several days gro*th "at 25o in the
dark. They were stahed io acetocarmine. A roughly liiear relatiooship was
tound betw;tr the lo8arilhm oI number of iDJection-sA6ot aod t}|e losa tirn of
spole concetrtratiotr in the m€diuD. Numtrers oI inlectioDs weie usually
Sreater at l or il dilution of tbe culture solution tban at t}le staadard cotr--
centratioD, but were very iluch fewer or none iD more dilute inl o! aore
concetrtrated (x 5) solutiotrs. The conceat ation \f,hich pelEitted maximal
inlection teDded to vary fiom one erpeliment to anotle!._ Inlection was not
afiected by changing fiom pH 5 to 6, but was Featly de.reased at pH 8.

7.40. SALI, G. A. (1959), Efiects of 4itrogenous fertilizer applied at
difierent dates on take-all, e)'espot and yield oi wintei wheat
grown on light sandy loam. (Field experiments 1954, 1955,
1956.) Ann. aL?l. Biol. (In the press.)

In a rq)licated 6eld expe ment on light, sandy loam at \l'obum, r rheie
wiater wheat is a very uncertain crop, Cappelle aDd Holdfast giown after
potatoes with dung lelded 50 aDd 4l cwt./acre oI grain resD€ciively wben
given 6 cwt-/acre oI " Nitro-cbalk ' in April, compared with I9 and i0 cwt./
aare when unfertilized. The same fertiliz-ed Dlots vielded 29 atrd l9 cut-/acra
respectively in tle secold, and 25 and l? cit./acie respectively in the ibird
year on tle saEe laDd, lrbereas utrJertilized plots ot bothla eti; \.relded oDlv
9 c*t. aDd 5 cwt./acre. The decrease in m'ean yield ftom 2? c*t:/acre io thl
6rst, to 15 alld 10 cwt./acre itr the secoDd atrd thiid crops w.as associated with a
decrease in ear numtrer ftom 18.7 to 14.6 aDd 12.2 r-espectively, and witl a
striking decrease in weight of traio per ear, caused partiy by aiarge increaseid the proportion oI small fFairrs. EyesDDt lce!.osbor.lla hertolrichoifus
Froo.), altbough preseDt each ,ear, did D'ot 

-become prei,alent; an increase i_o
the p€rcetrtage straws afiected by take-all lonhiobol*s grarri;ris Sacc.) Iiom
I to 15 aDd 26 per ceDt resp€ctively, and a sev;re iDcreaje in weed in estatiotr
lA{ostis e;ga .al 

^ppeared 
to be the rEain factors reducinq yield.

".\itro-chalk " applied in April yielded lrlost grain evei,; vear, aDd wbeat
Iertilized at this tiDe had lqgs eyespot and take-all-t}|aD tbat iertilized in Marcb.
Fertilizer applied io May iDcreased weed 8rol*th, failed to decr€ase take-all
aEd yielded feeer ears, less graiD a.nd a hig[er proportioD oI tail com tiaD did
earlier applications.

7.41. SA!T, G. A. (1959). Eyespot of *.heat il1 ley-arable rotatioD
experiments at Rothamsted (f052-f958). Plant Path.8.

The inciderce of soil-bome disea.ses in winter wheat (!'ar. Y€oman), undea
ditrerent ley-arable rotations was compared ir the ley aiable rotation experi-
ments at RothaEsted, where the aiable sequenc6 wbeat-potato€s-bjrley
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Iollows 3 years of $azed ley, cut grass, luceme and tle arable clops hay-
potatoes-bartey (later oats). Io the 4 years 1952-65 eyespot (Cetcospoftlla
hclpotrichoilcs\ 'was prevalent in wheat after arable crops but not after any o{
the leys. Iae perceDtage of infected straws on Highfeld (old pasture) and
Fostels (old arable land) raDged from 6.3 and 6.1to 13-2 atrd 90.3 per cent
respectively after arable crops aod from 0.2 and 1.2 to 1.2 and 14.7 per ceEt
re,spectively after the leys. Oats, a much less susceptible crop, vas sub-
stituted for barley in 1955, and consequetrtly ir the last 3 years there has beeD
very little eyeE)ot ir1 aoy oJ the four rotations.

There was take-all (Orhiobolu^, €/aniflis) on a tew'$/heat shaws after barley
in one year, and none after Brass or lucerne. Sharp eyespot lesions caused by
Rhizoctolia (Conichafi) solarri occufied each year, and the percentage of
inlected stravrs, similar itr all the rotations, ratrBed ftom 0.5 to 15.7 per ceDt
in differeDt yea$.

7.42. SI,].Kriurs, J. T, &'WAasoN, MARToN A. 1958. Striate mosaic
of cereals in Europe and its transmissiou by Del/h@codes lellucid@
(I.ab.). Ann. a??1. Biol.46, 542-553.

A virus disease that resembles wheat slriate mosaic was found afiecting
up to 5 p6! ceDt o{ the plaDts in EDglish 1[,heat frelds in 1956. Sr.mptoms on
wheat included ftre chlorotic striae, Jollowed by stunting, general chlorosis
and death oI plants. Other hosts itrcluded oats, barley, rye, perermial rye-
Srass and ItaIiaE ryegrass.

The virus was transrdtted by Debhaaodes pellucida \Fabici.usl (Hono-
ptera, Araeopidae). A iew oI the insects were already inJective *hen caught
in tne feld. The percentage o{ inlective individuals a,as increased by le€ding
the insects for 24 houls or loDger on diseased plants, aDd up to 56 per ceDt
became irfective after Ieeding on diseased plaDts for 3 days. Non-infective
insects were unable to tratrsmit the virus until from 8 to 36 days after they
frst led oa diseased plaDts, but ttrey ftequently reEailed tdective {or the
remainder oI their lives, up to l0 sreeks after {eeding on a diseased plaDt.
Infective hsects seldom transmitted the viius du ng test feeds as short as
30 mirutes. W1letr fed fo! I or oore days on each test plaDt some insects
inlected many plants ilr succession, othe6 seldom inlected test plants evetr
if they led as loDg as 7 days on each. The vims was transmitted through the
eggs to as many as 88 per cent of the pro8eDy o{ iDfective {emales, and to some
oI the proteny of a few {emales that had Iailed to hlect wheat test plants.

Nematology Department
GENERAL PAPERS

8.1. DoNcasrER, C. C. (1S59). High-speed flash photography of soil
animals. (Io: Rese@lch nelhod.s in soil zoology. Ed. P. 11'.
Murphy.) Londoa: Butte$'orth.

8.2. DoNcAsrER, C. C. (1950). Cinematography ol soil animals. (IE:
Rese@rch ,iarhods in soi.l zoology. Ed. P. W. Murphy.) Inndon:
Butterworth.

8.3. FENwrcK, D. W, (f959). The genus Heteroilera. (In'. Plant
ner|4atolog!. Ed. J. F. Southey. Ministry oI Agriculture, Tech.
Bull. No. 7.) Irndon: H.M.S.O.

8.4, FENwrcK, D. W. (fS69). Estimation of soil populations: prin-
ciples and techniques. (Int Plant herflatology. Ed. J. F.
Southey. Mioistry of Agriculture Tech. Bull. No. 7.) Irndon:
H.M.S.O.

8.5. FENwrcK, D. ,w. (1959). Root difiusates and the hatching
process in Heleroilera. spp. (In; Plafit nzr6a,tolagy. Ed. J. F.
Southey. Ministry ol Agriculture Tech. Bull. No. 7.) I-ondoB:
H.M.S.O.
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8.6. FRANXTN, M. T. (196S). Root-Lrot oematod*, Meloidogynespp.
(lni Plana n rtalol4gy- Ed. J. F. Southey. Ministry of Agri-
culture Tecb. Butl. No. 7.) Irndon: H.M.S.O.

8.7, FRANTLTN, M. T. (f959). PLaot parasitic nematodes of the geDus
A?helen hoidas Fischer 1894. (lD:. Plafi nematolog!. Ed. J. F.,
SoutJrey. Midsfir of Agriculture, Tech. Bull. No. 7.) Irndon:
H.M.S.O-

8.8. GooDEt., J. B. (1959). Preparation oI uematodes Ior microscopic
examination. (In:. Resealch ,ncthads in soil zoology- Ed. P. W.
Murphy.) Londotr: Butterworth.

8.9. HESLTNG, J. J. (1959). The identifcation ol Hererodaaa cysts.
ll0,t Planl nan@tologjt, Ed. J. F. Soutiey. Miaistry of Agri-
culture Tecb. BuI. No. 7.) London: H.M.S.O.

8.I0. JoNES, F, G. !\'. (1957). Prirciples of population estimation.
(lni Ploceedings oJ tho 5.19 Wothshop in Phytoterr.alalogy
Ed. E. J. Cail.trs. Univ. Tennessee, Popul. l-ll.)

8.11. JoNEs, F. G. W. (1957). Heterodera: life history, trends, host
ranges, ecology, population studies, root difiusates, (ln:. Pro-
ceed.ings of tha 5.19 Wolhsha? it Phytonarnatolagy. Ed. E. J.
Cairns, Univ. oI TeDnessee. Heter. 1-13.)

8.I9. JoNEs, F. G. W. (1957). Breedirg aDd resistance to potato root
eelwoin, Hcreloilela rostoahiens,k, 

.Wolf- (Io.: Proceedings of lha
5,19 l orhsha! in Phrtt flzrnalohgy. Ed. E. J. Caifns. Univ.
Temessee. Res. (Hete.,): l-17.)

8.I3. JoNEs, F. G. .w. (1957). EEtomology a.nd Nematology ir the
School of Agriculture, I899-f956. Mern- Catub. Sch. Agtic.29,
5-l r.

8.14. JoNEs, F. G.,w. (1958). Aspects oI nematology in creat Britain.
A glia. Reo. Lond,- 3, 8-lg-

8.15. JoNEs, F. G. W. (1959). Ecological relationships of Demato,ales.
. (It Goaen Julrilee Voluma, Arnerica, Phytopathological Societ!.)

(In the press.)

8.16. JoNEs, F. G. W. (1959). An itrtroduction to pla.nt uematolog.y.
ll]a: Plant ncmatology. Ed. J. F. Soutley. Ministry of Agri-
culture Tech. Bu[. No. 7.) Irndon: H.M.S.O.

8.17. JoNES, F. G. \\r. (1959). Beet eel\f,orm and other root eeh orms.
(In: Plant nernatology. Ed. J. F. Southey. Ministry oI
Agriculture Tech. Bu[. No. 7). I-ondon: H.M.S.O.

8.18, MuRpn]., P. W. & Doxc.AsrER, C, C. (f959). A culture Dethod
and accessory techniques for soil mico-arttrropods. (Io: .Ra-
sealch rnethods in sdil zoology. Ed,-by P. W, Murphy.) Irndon:
Butterworti.

8.19. WATLACE, I{. R, (1958). The conhol ol @.lworrIrs. Diarrrond
Fields Adve iset (Ki&berley, S. Africa.)

8.20. WALLACE, H. R. (f959)- A study of the movemetrt oI eelworms
itr relation to some ph)sical properties of soil. (Int Resealah
,nethods in soil zoolog!, Ed. P.'W. Murphy.) LondoD: Butter-
worth.
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8.21. wArLAcE, H. R. (f059). The io.fluence of soil cotrditions on
larval emergeuce and movement. (lt Plan n rnalolog!- Ed'
J. tr.. Southey. MiDistry of Agriculture Tech. BuU, No 7.)
IrDdon: H.M.S.O.

.wrDDowsoN, E. (1950). The coDduct oI hatchirg tests. (ID:
Planl ,rcrnarology- Ed. J. F. Soutley. Ministry of Agriculture
Tech. Bull. No. 7-) Irndon: H.M.S.O.

'WrDDowsoN, E. (1959). Techniques for culturing .FL /osro-
.rri?rAsis Woll. in excised toEato roots. (bt; Rcscarch mzlhod^s in
soil zoology. Ed. by P. \V. Murphy.) Irndoo, Butterri'orth.

'WrDDowsoN, E. (1959). The estioatiotr ol soil populations of
the potato root eelr orm. (In: Rcsearch ,tuetiods in soil zoology.
Ed. by P. W. Murphy.) IrDdoo, Butterworth,

'WrNsLow, R. D. (1958). Eelworm control. Some aspects of
past aod present research. Agricalture, Lond,65,66-69.

8.23.

8.24.

8.25.

REsEARclI PAPERS

8.26. FENwlcx, D. \\'. & WrDDowsoN, E. (1958). The conduct ol
hatching tests on the potato root eelworm H. rostochiensis. J.
Helnin h.32,125-134.

Methods for the coUection and ttre prctiminary a$say oI both q.sts ald
d-iffusate lor hatahing experimetrts are set out. The getreral p trciples oI the
hatchitrt-test techDique are examiled aEd shos how experiments can be
desiSned to give predetermined levels of accuracy. The iDterpretatiotr of the
rcsults of a test lalls hto two parts, tbe estiEatioD o, the activity of tie
samples uDder tests aDd the atralysis of the data to verify that the levels of
accuracy obtahed i.D the preliminary as-say6 still apply.

8.27. GooDEr,, J. B. (f958). Parafheletch* fllcelio?rhlrus n,sp.
(NeEatoda: Aphelenchidae). Nerndlologico, 3, l-6.

Palaphele ci'/.s fitcel;o?rhorus ,1,q), is descriM aBd 68ured. The
nematode attacks the mycelium i,l compost oI cultivated mushroom t€ds.
The excletory duct ioitrs tlle pore to a ventral unhucleate cell. lFurther
examirratioD shoss that the duct coati[ues in t]re lateral teld beyond tfle cell.l
The species is characterized by tlle pattem of the papillae on the male tail aDd
the abserce of a Ducron on the lemale tail.

8.28, GooDEy, J. B. (1958). Dirylenchus ,r.lceliofhagus n.qr. (Ne-
matoda: Tylenchidae). Nertalologica, 3, 9l-96.

Ditylcnah*s ,ryc.liophagts D.q)., shich destro].s musbroom ,nycelium, is
descriM and igured. It difiers morphologically Irom its nearest relative
D. d.sttu tol i tlJe broader fnger-like tails oI both sexes, in the shape oI the
spicules atrd the shorter Ircst-vulval sac.

8.29. GooDEy, J. B. (1958). Slharron rna ,ninurissinurn n-sp.
(Sphaerotrematioae: Tylenchulidae). Nerfatologicd, 3, 169-172-

Sphadoncrnd nin*lissirrfl D.sp. is described and 6gured. Females aDd
larvae were fouod on tbe roots of Ciirrrs sp. Tbe Iemale body is almost
spherical and about 06 Ir in diremeter, with an ofiset neck ald head. The lip
region has a crtcum-oral elevation atrd the egg is alEost spherical. The
neEatode is placed io Sphaeroncrna with certain reservatioDs.

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-1-91 pp 23

266

8.30. C,ooDEy, J. B. & HoopE& D. l. (1958). ObservatioDs oD the
eftecls ot Dit?bnchus di?saoi a\d, Anguina ,/iriai ou certaitr wheat
and barley varieties. Neriatologica, 3, 24-Zg.

FolloFing the report ir 1954 by Beltoai that in ltaly, Titic*n aestitwn L.
was attacked by Ditylcnchr.s di?saci, varieties oI wbeat, barley aEd rye were
tested for thet reactiotrs to D. dilsaci, derived lrom oats i.tr Britaio, atrd
Antuina trilki. No !.ariety ot atry cercal was attacLed by D. dipsaci, bnt ell
the *heats, includhE several Italjelr varieties, Fere suscaptible to ,4, ,ririei.
It appears that t.!e race oI D. .li?sa.i attackilg wheat in Italy is biolo8ically
differeDt tom the oat race of Britain. In Britain them is at Drasent no real
danSer oI attack by D. ttipsa.i oa wheat or barley. RBiata!'ce of wheat to
D. ddrsari does not ider rssistance to r4. ,ririri.
8.31. HESLTNG, J. J. (1068). The efficiency of certaiD grasses as hosts

of the cereal-root eelwota H.ktode/a ,nojot. Pldrn Poh- 7,
l4l-143.

C.ocksloot, Dacrylis glo erard,lia]othy, Phlelm ?ratense, gerentia.l ryegtuss
lLolivm pelenne) and Italiad ryegrass (r. irorirlrr) were grot ! itr pots -oI 

soils
with diflerent inlestation levels oI the cereal-loot eelworm Hctctoihta aojw-
Timottry is a very poor host. Although t]le other grass€s iD6eased the eel-
worm population, the iocrease was small coopared 1riti tlat caused by oats
trowD uoder similar coEaitions, a,td Eo sigDiicant difeteaces in the host
effciency o{ these grass€s could te sho*'n.

8.32. HESLTNG, J. J. (1958). Heterodeta ,ar'ol-populatioo chaoges
in the field and in pots of fallow soil. Nematologica,3, 274-282.

Itr ields on chalky soil in llampshire and in frelds on sandy soi! ill the West
Midlands tbe cereal-root @Lwotfr (Hekfiilcro rrar'o|) populatioD increas€d
when barley vras gTowD, but decreased when grasses and Don-host crops were
8rown. Frequent examinatioD of hJested fallow soil over a 2-yeai period
showed that the eelworm Ircpulation fell to about 40 per ceot of its oiiginal
value betweeD March and mid-July; during the rest oI tbe year there lras l=ittle
chanSe. Barley sowrr in this soil at the eDd oI the 2-year period produced large
IluEbers ol cysts.

8.33. HoopER, D. J. (f058). A?helenchoides d@etlloccrctrs n.sp. and
A. socehai tr.sp. (Nematda: Aphelenchoidea). Nerrdologica,
3, 229-235-

The t\ro De* sliE{j€s Aph.hnctoid.s dacrylocaa$ end, A - sa..ha/; ata
described. The former is characterizrd by its narrow, fnger-lile tail atrd
short, post-!.ulval sac. lAe latter is cbaracterized by its rather short oeso-
phagus, short female tail and the shape and sEall size of the spicules in tbe
malo. Both species have three incislures on the lateral 6eU: Tbes€ two
lpgciei ar9 fuogivorous aod are easily cultured od srusbloom Eycelium
lA garicus horlcnsis CDoke).

8.34. JoNEs, F. G. w. (1958). Resistauce-breaking populatioDs of
potato-root eelworm. Plant Path,7 , 2L-26.

Further t6ts on twenty-five populatioDs of potato-root eelyorm qere made.
The results con6.rmed previous 6.[dings, larnCly tlat many populations coE-
tSin biobfpqs cepable o{ brealdat the resistance bI hybrids dr;tallrhS tbe BeDeH derived from Solonurn hlbcrosurn ssp. atdigav. Soldnu uern i prcved
resistatrt to all populatioEs tested.

8.35. tSrrEpHERD, A. M. (f968), Experimental uettrods i! testilg for
resistance to beet eel*'orm, Helercdera sahacWii *lamidt.
N emato logico, 3, 127 -135 -

After a short roview oi prcvious wotk on testing lor rcsistatrce to beet
€elworB, experimeDts otr the !.aiiability arishg itr techDiques ror such iests
are described. ID pot tests wit! sugar be?t, the variatioE ia the number oI
cysts oD plaats ot the salDe line uDder standard coEditions is very high lor atl

I Wotk beSuD iD the School ol Agriculturc, UniveGity of Cambridge.
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Eethods of inoculatinS, making det€ctioo of sBall dif€lences itr resistaDce
impossible. A.lso, seasoDal conditiofls afect cyst productiotr. A tech!.ique
Ior routine screednS lor resistance, iavolving the addition of hatcbed larvae to
seodliDgs io soall pots, is described. Selection fo! toleraDce to attack, and
the possible occurreDco oI resistance-breaki[g biotyp6 are also discussed.
Because oI tbe Sreat variretioD encountered ir pot tests, the Decessity Ior care-
Iul platrIriog oI experieeats aod care iq hterpretatiotr of results where such
techrdques are used, is stressed.

8.36. WAIIACE, H. R. (1958). Movemetrt oI eelworms. II. A com-
parative study of the movemeut i soil ol Hekrodeta schachlii
ScbEidt atrd ol Dirybtuhas di?sa.i (Knha) Filipjev. Ann. a??1.
Bi4l.6, A6-54.

Studies oI mobility itr horizontal tubes cootaininS diferent soil {actions at
difercat suctious and irl siEgle lay€ls o{ particles, showed that the optimum
particle size lor movement ol H.krodera schachtii arrd. Dilyl.fih*t d;psati was
160-250 aod 25(F500 ,!, lesp€ctively. In botb species oobility was greatest
whea: (a) there were few pores smaller in diaEete! thaa the eelworm rridth ;
(D) the pore diametei was aarow enough to testrict lateral movement;
(r) the tortuosity oI the chaDtrels Mweetr particlB was such tha.t the body
torE of the eelwofio had waves oI loEg wavelentth atrd short amplitude. By
plotting lracks aBoDg watet droplets it sas possible to shov quaftitatively
the relatiolship betweetr the form of the body saves alrd the sp€ed of the
eelworms. Tbe optimum temperature for InoveDeDt wa-s l5'C., ,or II.
schathtii ald l5-20o C. for D. dipsari. The comparative study suggested
that there was a simple relatiotrship betweetr body leEgth, particle size and
speed.

8.37. WALLACE, H. R. (1058). Movement ol eelworms. III. The
relatioDship between eelwonn length, activity and mobility.
Ar.n. a|pl. Biol.46, 862-66a.

Tracks were plotted of about 3O0 rDdivrdual eelx.orEs clrlprisin8 six
species amotrg watet droplets otr a glass surlace. Measurements oI the tracks
itrdicated that tbe product of leogttr atrd activity o, an eelworm divided by its
sp€ed was a coDstaDt. This supports tbe hypothesis that the sp€€d of an
eelworm arrong water droplets is a function oI its len8ttr aEd activity. The
principle catr be applied only to movenent in soil where the leDgth oI the eel-
rorm is less thatr about three times the particle diaEeter. Under such
conditiotrs the eelworms move iD thin ilms or water droplets over particles.
AmoDg sEeller-sized particles the speed oI tle eelworms is influe[ced by
particle size, With increasing eel$orm Ieugth there is atr increase in soil
particle size Ior maxrmum mobilit].

8.38. wAaLAcE, H. R. (1950). lIoveDeDt of eelworms. IV. The
iafluence of water percolation. Ann. ap?I. Biol. 17. lln lh,e
Press.)

Ttre relatiotrship Mr een rate oI floF of vater through saods of difiereat
particle sizr aod ttre dowDward velocity of ealworEs of various lengths and
activities is Eot lhear. For rates oI flow less thaD aboot 600 cm.Aour tie
velocity of tbe eelworEs relative to tle velocity of water is greater tba[ for
flow rates greater thatr about 600 cm.Aour. For rates of flow Sreater than
600 cm./hour an equatiotr is derived which relates velocity of €elworms, rate
of water flow,letrgttr of eelworms aDd pore diaEeter itr the sa[d. Thevelocity
oI the eelworms iocrcases as pore diameter increeses; the velocity approaches
zero q,hen the eelworEs'tength exce€ds four times the pore diamete!; t]le
relatiooship bet$een velocity of eelworm arrd velocity ol water is iDdq)etrdeDt
oI the eelworm's owa activity; the equation ol eelworm moveureBt is valid
Ior both continuous and disconthuous saturated flow. With fiov rates less
tharl about 50O ca.Aour, the velocity of the €elworms hcreas€s as iie eel-
worms' activity hcr€ases, and eelworms app€ar to pa-$ througb sEaller pores
thaD at higb flow ratos. Dead or inactive eelworms do flot progress very lar
irt sand even at high flow rates, and obseivations suggest tiat sl8ht flexiDg
movemeats of the eelworm body arc esseltial lor passage.

R
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8.30- WALLACE, H. R. (1958). Obaervations oD the eme.geBce llom
c)€ts and the orieutatioD oI larvae of three species oI the geDus
Heterodela in the presence oI host plant roots, Ne dtologica, g,
236 243.

Much work has b€en published oo the indueDco oI root difiusates oD the
ernetgence in titro ollarvae flom cysts oI ditrerent species oI the gen'[s HaLro-
drr4- There are also Bumetous refereEces io the literature to larval eEertence
in the soil in the presence of host aDd no,l-host plants. There is, ho*ever, little
hlormation about larval emergetrce in the prqseoce ol plarts where there is
control o{ the etrvironmeEtal conditions. The questiotr whether larv-ae of the
genns Hetetodera are attracted to roots has also received little attentiou, the
only work itr this cotrDection being otr the releted ge,ijus M.liodigyn \Wieser
1S55, f956). The work herein described is an atteopt to shoyr how pressure
defcieocy (or suction) and Doisture coate[t in satrd iD.flu€oce the rate of larval
emergence from cysls ot Helcroilera ,rajor O. SchEidt, H. schcr*ii *hf,idt
eIId H. lostochi.nsis Wollenweber. The influence ol the host plart on this
relatioEship is examined atrd the probleE of attraction of larvae to loots has
also been studied.

8.40. NrDDowsoN, E. (1958). The productioD oI root difusate by
potatoes gro\ar itr water culture. Ncrndlalogira, 3, 108-1f4.

Potato plants (variety Arran Batrner), *'ere growtr itr I tilre of plart
trulrient solution, in tap wate!, atrd io distilled sater, in black jars oI 125 ml.
capacity. The grorith compared lavouBbly with that of potatoes troEtr in
pots of sand, but lor at least the fust 4 u'eeks oI trol*th difusate prodoction
was lower. -\-o advantage was {ouad i[ allowing diffusate to build up ir1 the
jars Ior several days, since it \r'as possible to increese output during the later
stages oI growth by giving Iresh trutrient solution every I or 2 days eithei by
root or as a foliar spray.

8.41. WrDDo$'soN, E. (1058). So e observations on the collection
aod storage ol potato-root difiusate. Nefiarologi.a,3, 173-178.

Leachhg Arratr BaDDer potatoes Fith vary in8 volumes oI water showed
that about 50 ml. of an active root difiusate catr be taken thrice yreekly from
a plaot itr a 6|hch pot. No iDcrease iq tie yield ol hatching ractor resulted
after heavier leachin8. A Eixture ol tbree parts oI loam to otre of saDd uras
a suitable mixture lor growirg potatoes for difiusate collection i[ the greetr-
house, plants 8ro$n in sald wele less vigorous, even v/ith the addition oI a
plaDt nutrient. Samples of the sarne stock of a root difiusate broke dowD at
a variable rate when stored sE)aretely, so that it fu advisable to pool together
all samples of a suitable activity atrd to store ill bulk. Weekly a-asays oI such
bulk stocks stored at a temperature oI 3-5o C. showed tbat activity remained
stable lor several molths.

8.42. WrDDou.soN, E., DoNcAsrER, C. C. & FENwrcK, D. W. (f958).
Observations on the development ol Hct rod.rd ,ostochiaBis
WoU. in sterile root cultures. Natalologica,3, 308-314-

Details are giveo of techoiques {or satting up aseptic inlestatioEs o{ Irctato-
root eelworm lanrac i.o root tissuB- 1ae roots *er€ $owD i[ 0.75 p€r cetrt
nutrieDt a8at in test-tubes atrd eelworD egts surlace sterilirzd with 20 vols.
HrO, were added. Fourorfve days alte! inoculation, groups of active larvae
were saeE around the root trps, and maxiIoum invasion usually occurred $.it]|in
2l days oI inoculatioD.

The parasites app€arod to develol, Dorrnally inside the tissues 10 adult
males ard virgin females. No ftee llales wef,e Iound, and none of the adult
Iemales exanitred contahed eggs.

8.43. WrDDowsoN, E. & Wrrrsnrnt, G. H. (1958). The potato-eel-
worm hatchiDg faclat. An r. op?l. Biol. 4, S6-10l-

Root difusate leached froE pots o, Arratr Banner potatoes w-as acidifed
and extra.ted with powe,red charcoal. The factor was retnoved tom the char-
coal by elutioD \irith acetoae. Some purfication *as achiel'ed by transrerring
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the active matedal Irom acid solutio[ to butanol atrd theD to bicarboEate.
Stability tests, pap€r electlopholosis, iolr exchatrte atrd chlomatogiaphic sfudies
were made on such a preparatiorl.

8.44. !'VrNsLow, R.D. (1958). The taxonomic positiotol Anguillulina
obtitsa Goodey, 1932 a.nd 1940. Nernatolagi.a, 3, l}6*Llg.

NeEatodes obviously identic l wior Angltitlulino obhlsa Goodey, lg32 en,d,
l&rc have been recovered Irom Rothamsted turf. C,oodey believed this aema-
tode to be ideDtical vritl Tylench&, oblllst . BLstiaD 1865, but the latter [ema-
tod€ is trsuficiently descriM and fgured to justify this, hetrce the q)eci6c
Darre " obrrsa " is irvalld. Goodey's Dematode ls very close to P/atyl.elch s
but didelphic, and tne writer proposes for it the trew generic atrd speciic names
Pt @ly I et c h oi al e s cr enic aud a.

Insecticides and Fungicldes Department

GENER& PAPERS

9.1. BRoaDBENT, L., BuRr, P. E. & HEArIIcorE, G. D, (1957). In-
secticidal coDtrol of potato vims spread,. Proc. ?rd. ConJ. Potalo
VinAs diseases, Lisse-W@gefiingen, 9l-1O5.

For summary see above page 248, No. 7.28.

9.2. MclNrosu, A. H. (1958)- Dippilg. methods. lIn:. Methods oJ
testirLg chernicals ot insecls. Ed. H. H. Shepard. l, 130-153.)
Mirueapolis: Burgess Publishitrg Co.

0.3. Porran, C. & Wlv, M, J, (1058). Precision sprayirg. (Ir:
Method.s of ,esrirlg aherliaals on irrseak, Ed. H. H. Shepard, 1,
154-258.) Minneapolis: Burgess Publishing Co.

9.4. WAr., M. J. (1956). A case for field beats. Agtioulture, Lond,.,
&, 51-59.

9.5. W-{y, M. J. (1958). The influence of otler a.nt species o bio-
logical control ol Oecophylla langino&. (l-.al-r,). Ploa. 10lh lrrter,
Cortg. Ent., Montreal,4, 595-596.

RESEARC}I PAPERS

9.6. BARDNER, R. (1958), Seed dressings fo! tle coDtrol ot wheat-
bi,]b fly- Plant Poth.7,125-LZS.

TvreDty-seven difierent insecticides were tested as seed dressilgs. Treated
seeds q.ere sornn i[ boxes oI soil cootaining wheat-bulb fly eg8s. Each itrsecti-
cide was tested at f,wo of three possible levels of applicatiotr, viz. 0.04, 0.I5 aDd
I per cent of seed weight. No material was better thatr hq)tachlor at I per
cent, but the follovring matedals were comparable: 7-BHC (0.15 per cellt),
paEthion (0.15 per cent), chlorda.re (f per cent), eodrin (1 per cent), isodrin
(0.15 per cent and I per cent), diel&in (0.15 per cent aad I per cert) and DDT
(0'04 per celrt). Paratiion and 7-BIIC were ph]'toxic at these concentratiotrs.
No materiral gave complete protection, but the most successful treatments
reduced tie flulnbe! of damaged stems by 60-70 per cent compared with
utrtrcated controls.

9.7. BARDNER, R. & KENTEN, Jo].cE (1957). Notes od the laboratory
rearing and biology of the wheat-bulb fly, Le?lohylarhyia coa/cl.a-ta
(Fa11,.). Bull- ent..Ras. 48, 821-831.

The laboratory rearitrg oI all staBes in tbe life-history of the wbeat-bulb
Ay, Leptohylcmia coorcrata (Fall.), is described. The object oI this work was
to provide suitable materral, in particular eggs aud larvae, Io! itrs€cticide
experiments. Details of a contafue! suitable ,or ovipositiog adults are given.
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Several diets fo! the adults wete cotnpared, aod it was IouEd that tie Sreatest
nuEber ol eggs was produced wheo tLe flies were fed oI1 beel blood ard a mix_
turc of sweei;tred condessed milk atrd honey. Females were louDd to lay uP
to 244 eggs each; egg-laying commences 9-15 days alter eEergence atrd coD-
tiDues alDost as loDg as the females live, but reacbes a Peak 3-5 weeks after

Some ICmales survived ftom late Iune uEtil earlv November. Itr
a sr!;ll laborarory populatioa the average nudber oI eggs laj-d by each Iemale
wa^s 29 9 atrd meaa lenSth oI lile was 26 3 days for males aDd 41 6 days lor
females.

The egss have a long obligatory diaPause peliod. TheJ have llo efiective
water-proofitrg mechanism, but can recovel Irom codsiderable temlrcrar,'
desiccaltion. A method o{ stoBge duri[g di,apause is described. The eggs
normaUy hatch in late Jatuary or early February, but hatchiDg carl be delayed
u[til Euch later in the year by stotage below 0o C.

The efiects oI tempeiaturebn larv;l and Pupal development are desc bed.
Iirvae will grow at ,0' C., but pDpating larvae or youtrg puPae are rendered
sterile uDlesa kept at temperatures of l5o C. or below. It is shown how a
combinatioD oI d;layed batching and rapid Iarval atrd pupal developoent can
produce Iertile dies at uDusual times oI the year rn tle laboratory. Tt is sug'
eested that this may make it possible to produce youDg larvae itr the aulumn
for ins€cticide experimeDts.

In conclusionl sorne parasites and predators encountered iD the 6eld and
the laboratory are mettioned.

9.8. ELLroar, M. (1958). Isolation aod purifcatiotr ol (+)-pyreth!o-
loue from p,'rethrum extract; recoDstitution of pjrretbrins I alrd
Il. Chem. 6 Ind.685-6a6.

Plrrethrolotre atrd cinerolone, the alcoholic componelts oI the insecticidal
eslera in Di'retbrum extract, were regeDerated from their semicarbazones by
shaki-og w-iib dilutesulpburic acid. (+ )-Pyretbrolone motro-hydrate is crystal-
line; ilwas puri6ed by recr,'stallisatioD from etber. This Plrethrolo[e, purer
thaa earlier_specimen;, rr'ai used to prcduce atrd characterize p)'rethins I aDd
II by esterification with naturally dedved chrysa.nthemic atrd plrethric acids,

9.9. HEATncorE, G. D. & Weno, J. (1958). The preferetrce show! by
-ltyzus Persieae (Sulz.) for B/assica plaDts sprayed wjth wetting
a$ents. Bull- ?nl. Res. 49, 235-237.

Insecticide Iormulations lor spmying crops usually contain agents to
disperse the insecticide and improve the wetting o{ the foliage. During a
series of experimeats to study the respoose of apbids to leales sprayed witb
iosecticide, it was noticed that more aphids often occuffed otr leaves which
had been sprayed with a solutioa oJ wetaing agent than occurred on unsprayed
leaves. T_his 

_paper 
gives evidence floEx these experimeots Jo! wetting ageDts

seeding to atiract a-phids, and describes other experimeDts done speciEcally
to bve;tigate the question.

9.10. LAsr, F. T. (1968). Stem infectior of cottoD by Xan hornonas
,nok)oeeanot (E.F.SE.) Dowson. lr4. aP?l. Biol. 4, 321-335.

Varying tle position oI sted iooculatioD, the concentration of rnoculum
and thi age oI plaut afected the reactiotr ol coltan, Gossypiurnsp., to inlection
\ritt Xanthononas fli4ktarearurrt (E.F.s'tu.) Dowson-

The exteDt oI stem discllolation, intemal and external, atrd the probabilit]'
of disease occurring ln leaves by bacteria moving within the Plant increased
(a) tle nearer the pornt of stem iooculatiotr was to tle apex, aEd (D) the hiSher
the concentratioto{ inoculum. The leaf s}'mptoms were Dot Lhe angxlar
sDots t!'Dical o{ Drioarv leaf inJection. lDstead, bacteria seeEed to lodee iD.
rfiscoloiri and blicken iections oI IeaI veios. TheD tissue next to tIe aflected
veins became \pater-soaked atrd leaf sectors dependetrt upofl tlese veins died
atrd dried. These symptoms usually developed 14 to 55 days after inoculation
in the exDatrd rs leaves.

The ailountiof stem discoloratioo and the probabilities oI leaf slEPtoms
developi[g were less whetr hypocotyls ofold Plants were inoculated t]an when
h1'poc<ityE of young plants tere iooculated. The Probabilities of leal s]mP'
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toms developiEg were similar, however, wheB youag tissues in Jrouog and old
plants wele iloculated.

AEericatr cottoo, GossyPium hilsdufi, was less affected by stem iooculation
thaa Egylrtian cottoD, G, ba/badctse. Of the resistance lactors against primary
l€af inlectiotr ody B.- gave apprecirable stem resistanc€.

9.11. Lasr, F. T. & (DRANSTELD, M.) (1959). MeasuremeDt of the
resistance oI cotton tn Xadhorlonas malua.ealorn lE.F.Stu.
DowsoB) using a leaf abrasiotr technique. ErrLP- Coll. Gr- Ret.

The auEbers of lesions (anSular leal q)ots) per unit area and their rates of
development were assessed on a lange oI cottons afte! abradiat l€aves with
carborunduE and thetr rubbiot wittr a suspeosicnol Xonthotnonas mah,accat* .
Fewer lesions developed (l) oD Americatr cuitans, Gossy?i*n hirstln b, l\^n
on Egr.ptian cottofls, G. barbdd.nse, and (2) o4 varieties with resistaace factols
thatr on fully suscq)tible plaots. The coabitratioD of ,actors BrBr8. gave the
least Dumber of lesioas.-I.8 lesions/sq. cm. agaiost 13.9 on the fully suscep-
tible plants. The average rate oI lesion development wa-s si8Difcantly de-
creased by the cohbinations 8rB, and 818.8..

9.12. WAy, M. J. (1958). Efects of demeto[-methyl on some aphid
predators. Plont Path.7, 9-13,

The systeBric hsecticide dehetoD-methyl has ploved outsta[ding as a
powerfut aphicide which is safer to mammals tban demetoD or schradaD. In
BriteiD it was used exteDsively in 1957 to stop aphid attacks on ElaDy crops
and also in atteEpts to prevent spread oI aphid-transmitted virus diseases.
Little is L own about its possible barm to benetcial insects; field experiments
were therefore doDe to coDpare its action oD some aphid predators with that
oI parathion, !.hich is kDos,n to kill many prcdators, and schBdan, which is
virtually harmless to them.

9.13. WA\,, trt. J. & B^NKS, C. J. (1058). Tbe conttul ol A?his fab@e
Scop. with special reference to biological control o{ ilsects which
attack atrnual ctops. Ploc. 10rh int- Congl. Ent., Monbeal
(1956), 4, 907-909.

Aphidee by their powers ol rapid reproduction and emcient dispersal seem
vfell adapted to aD[ual hosts. Chemicals are lridely used to cortrol them, but
relatively little is k[o1,n about tlell control by Datulal etremies or about the
eff€ct of cheEicals on this. This pap€r describes techdques being used io arl
attempt io evaluate the efiects of tratural enedies otr popu latioE s ol APhis faboc
Scop. wtere relevaat, chemical and biological coDtrols are compared. Ftst
reults iadicate that, when the aphid is on a,l annual crop in midsuEmer, its
predators aIld paBsites are a minor factor in its coDtrcl, aDd chemical contlol
is necessary iI an attack develops. From Ausust to the followinguey A. Jabae
is or1 weeds and shrubs often in natural or semi-natural etrvironEents. Here,
predators atrd parasites may b€ a major controlling factor, aad heDce mat
deterErne the number of mi$ant aphids which in May aDd June dq)art to the
midsummer host. This is importaflt b€cause the size of the aphid population
which develops oD the midsummer host aDd the crop loss are directly related
to the Dumber of migraDts reachilg it.

Insecticides applied to the midsumme! host plaDt dEiete tlle predator
populatiotr a}'ailable to attack the aphid on its later hosts. This could hale
harmful efects,

9.14. Wev, M. J., BARDNER, R., BAER, R- vAN & (ArTrGNHEAD, P.)
(1S58). A comparisoD oI high- and low-volume spra,'s for
coutrol of the bean apttid, Aphis Jabae Scop. on fleld beans.
Ann. oppl. Biol. 46,199-410.

Iflsecticides were sprayed in difierent amounts of vrater to cantjrol Aphis
fdaa Scap. 

^tIacki0g 
spring-sow[ 6eld beans. The sinSle application oI each

iDsecticide was tiEed to coincide with the end of aphid miSration from tle
vioter host to the crop. A tractor-moutrt€d ros.crop hydraulic sprayer was
used.

Io otre erpedment sevel difiereot itrs€cticide sprays were compared at high
voluEe (itr 140 gallons oI $'ater/acre) ; the most efiective were nicotine at 22.4
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oz,-oI active constitueot/acre, demeton at 5.6 oz. aDd deEeton-metbyl at
ll.2 oz-

A further comparisoa *as mede oI ivc insecticides Ior each of f,,hich a
s€lected dose oI active iogedient was applied iD 60 gallons (hodium voluEer
aad ia l0 Sallotrs oI water/acre (low volurne). The amoutrt of itrs€cticide re-
tained on the plant folloring the low-volume applicatio[ vras trot less than that
from the medium-volume spray: the eficienct oi A- f&az coDtrol was notfrom the medium-volume spray; the eficienat ot A- labaa coDtrol was not
affecled by the volume spraied;xcept with ma[athiotr, ;hich did better at the
Dedium volume. The systemic bsecticide demetoo-methyl at 6 oz. of active
constituents/acre, the rel;ted compound 4741 at 3 oz./acre a;d fluoroacetarnide

plant coEpared-iith 230/plant for matathion (toivolume) it tZ oz.i zho
at 3 oz./acre stopped the aplid mimbeE from risint ;bove a peak oI eight Per

ro0/
pla.nt ,orli[daDe at 6 oz., aDd 3,550iplaDt Ior check treatm'ents sprayed witli
wetteronly. GraiD yields ranged fro; arouDd,l cwt./acre on chec[ tr6atments$etter only. GraiD yields ranged ftoi arouad 4 crlrt./acre on
to arourd 27 qrt./acre on plots sprayed oDce witi the syst
There qtas a cxrvilinear relatioDship betwe€n glai,l yield at

witi the systemic insecticides.
8lailr yield aDd log number of

tained on the

to arourd 27 qrt./acre on

A , Jabae per pla[l.

Entomology Departmelt
BooK

10.1. MrLLAxBy, K. (f058). Thc binh of Nigetia's uit,ersiry.
Irtrdou: Methuen.

RESEABCH PAPERS

10.2. BANxs, C. J. (f957). The behaviour of iadiwidual coccinellid
Larvae or plants. BiL J. Anim. Behao.5, t2-21.

The larvae moved on bean leaves, as ihey did on a flat Diece of DaDer. with
Irequeat chaDges iD dtectioD, but tbe edges and prominent i,eins of liea^ves often
determiDed the pattem of tieir tracks. The_cbaDce touchins oI leaves of
adjacent plants innuenced their directioa of movement and: when aDhid
colonjes on beatr plants were lew, larvae might by chance be led far a'wav
from tbeh. Coccinellid larvae wasted time and eDerqv iD reDeatedlv visitin;
parts of plants which they had already visited.

I-awae wbicb encountered aphid colonies tended to stav near tbem.
becaus€ after {eediDg the} made small ruming movements fronl side to side,phich increased the cbatrce of meeting anoiher aphid of a colonv. Thii
behaviour was difierent Ilom rhe behaviour before feeilins. Flesahner-,s I I g5O)
cooclusion that lalvae are uDable to perceive tbe prey-from a distance wai
coffrmed.

hrvae (especially the 6rst and second instar) look a comDarativelv loDq
tioe to consume aphids atrd, in the 6eld, oDe of them was irevented- frod
feeding on an apbid colony by the attacks of ants which were itterdins them.

Tbe behaviour oI larvae is discussed in relation to their survival-itr the
field. It is cotrsidered lilely that in areas oI low Drev densitv matrv larvae
(especially newly hatched ones) die of starvation'be;use tb6y do'not find
aphids.

10.3. BAN(S, C. J. (fS58). Efiects olthe ant, Lasi*s rriger (L.), on the
behaviour and reproduction of the Black Bean 

-Aphid. ,4Dlis
Jabac Scop. Bull..nt. R.s.35, 703-711.

C-age experiments contrrmed that, iD lbe absence of natural enemies. DoDula_
tioDs of Aphis labdz Scop-, aftended oE been platrts lvicia laba\ bv dhJ ant_
Las;L.s nig.r (L.), multiply more rapidly than-otherwise si6ilar'bui ant-frei
populations. The average difierence irl numbers recorded was about one-
third, the maximum beitrg ?o.p€r cent. No doubliog or trebling of aphid
aumbers as claimed by atr €arlier sorket was ever recoided.

When the aphids ar€ atteDded by ants, their excretion behaviour alters
and the normal disp€lsal-of the apterae from the young apical growth of bean
plants is considerably delayed.

No signifcatrt difiereDces wete Iound between the numbers o{ n)rmphs
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ptoduced by iodividual aphids froE alt-visited atrd ant-free plaats, respec-
tively, living on l€av6 oI the saEe ate; but tie nuEbels were siSamcatrt\'
affected by the age of the leal or part ol the platrt oD which the aphids had
develop€d or were theo feeding.

It is suttested t-hat ant-atteDded aphid populatiotrs mDltiply more rapidly
because Eost oI the aphids Ieed Ior a much loDSer tirlle on you[g plant
tissue, where, plesuEably, their Iood suEply is lnorc trutdtious.

10.4. BANxs, C. J. & NrxoN, H. L. (1958). Efiects ofthe aut, I4sirs
nige, L., oi t}re Ieeding alrd excretion of the BeaD Ap}J,id, A?his
Jabae Scop. J. exp. Biol- 35, 70:}-711.

Ant-attelded aphids excreted teice as much rrP as aDt-free aphids did,
by increaBing thei! uptake of sap lrom radioactive broad bean plaats. The
aphid directly contxols its {eeding and exqetion rates, which are not deter-
mined solely by forces rvittril tie plant. ID the DorEally Ieeding aphid, sap
uptake, which is apparently not contitruous, seems to be reSulated by the
" sucLing pump " i[ the head.

10.5. BARNES, H. F. (f958). Biosystematics as applied to the
Cecidomyidae. Proc. 10th int. Cong/. Ent. (1966) l, 165-U0.

An informative account oI the methods us€d at Rothamsted Experimental
StatioD together with the results oI testil8 the identity of a Dew Con arinia
pest of Shasta Daisy. It was shown to be C. chrysanthcmi Kieffer oI $'ild
ox-€ye daisy.

10,6. BARNES, H. F. (1958). ExperiDental inter-breeding of Hessian
Fly from Kansas, U.S.A., GerEany and E.oglaD.d,- Z- Pf Knthh-
65, 333-43.

Hessian fly lrom the abore countdes will inter-breed ireely, so it is coB-
cluded that there is now no reasotr to doubt that Malrriola d.struror lsay)
occurs in Europe. IEformation is given oD the occurrence of unisexual
Iahilies, i€culdity, tiure of day o, emergence, and oviposition and the speed
o{ development.

10.7. BARNES, H. F. (1958). The gall midges (Dipt., Cecidomyidae)
of Timothy grass hfloresceDces, with the description ol ooe ners
sp,ccie6- Awt. en , fetn. A, 59-68.

Co aiaia hdnefitod is descdbed arld notes giveE otr its biology. Srrro-
dillosis gcniculal; ol freadow Ioxtail $ass is shovD to use Timothy trass as
a host plant Ior its sumEer teneration. The sp€€d of development otr its
va ous host pladts is discussed. A third injurious species, Dtsynaura sp., is
mentioled, as are an inquiline Clinodi?losis sp. and a ptedacious Lrsro-
di?losis sp.

10.8. BARNES, H. F. (1958). A new stem-hhabiting Sall midge ol Poa
?raknsis (Diptera:. Cecidomyidae). Beitr. EnL 8, 688-692.

A new species from CerEany belonging to the 8etrus Majr'?riora is desciibed
as M. schoberi.

10.9. BARNES, H. F. (f058). Progress iu the biological testing oI
sorghum midge (Co ainia spp.). Brrr. enl- Res.49, 555-558-

Successrul €mergence ol a. Containia q)€cies ald its parasites have b€en
obtaiDed at Rothamsted Exp€rimental StatioD Irom IDidge-in{ested beads of
sorghum recerved fiom India and West Africa. I[ter-mating between midSes
froltr Ghana aod Mysorc took place.

10.10. B^RNES, H. F. (1968). Wheat Blos.som Midges on Broadbalk,
Rothamsted Experimeutal StatioD, 1927-56. Ploc. 10th inl.
Congr- E$t. (1956) 3, 367-374.

A sumlnary ot this 3o-year itrvestigatiotr *ittr eophasis laid oo the
aecessity for presaEpliDg itr ord6 to asc€rtaitr tie @rrect date otr which to
take the mair sample lor the year, the retatioDshiP betrveen the numbe$ of
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larvae aad the nuDber of grains shrunken by S. ,osrn4nd aEd lost due to C.
,itiai, t\e p€riodicity oi the tvo midges and tieir parasites, aBd tie two
p€riods oI cessatioa of activity exhibited by the larvae.

l0.ll. CtrERBy, L, M. (1959). Fat metabolism aud terrlperature
acclinratiza,tion in the fly, Phorfiia tefiaenota. R.-D. Err,
erp- 6 appl.2, 8|J_.78.

Larvae of tie fry Phor*;a tcrroznood, R.-D. *'ere reared itl au iDsectary
at approxieatcly 18" C., ard fed on the rollowing Ioods: yeast/milk, pork,
muttoE, beer, herriag.

WheD the lawae were Iully 8ro{a, they were killed aDd aDalysed. Irrvae
froa aU diets were siDilar in coDstrtutioa, excq)t Ior the Iodine number of
the body Iat. This varied as Iollo$s: Eilk yeast diet:62, pork: ?0,
muttoo: 71, beel : 69, herritrg: 00. The difierences betw€en pork,
Euttotr aad beef ,ed larvae were Dot situifcatrt, but the other difierences
were highly signifcant.

The difiereDces betweeD the iodine values o{ the tats i! the valious foods
wele treater tha[ those fouDd in the larvae which Ied on them (milk yeast :
approximately 30, pork - 0O, herrbg : 130).

Larvae rear€d on Eutton at 36" C. cotrtailed fat with an lodiue aumb€r
of 04 (as agaiDst ?l for those ,eared at l8o C.).

The thermal deat-h points Ior all the la.rvae reared at 18' C., whatcver
their diets, sere approxiDately the same. The larvae reared at 36'C. had
a therEal death point approximately l" C. bigher.

There app@rs to b€ little or no relationship betweeD the compositrotr of
lhe body fal ot Pho/rnia larvae and their resista[ce to high temperature.

10.12. DoBsoN, R.M., SrEpHENsoN, J.W. & I-or'ry, J. R. (1S58). A
quantitative study of a populatiotr of Wheat-bulb fly, Le?lo-
trylcrnia coa/clala (FaU.), il1 the field. BaII. cnt. Rcs. 49,
96-l r t.

A Eew method oI studying tbe bionomics of wbeat-bulb fy i! the 6eld is
descriM. Tbe illethod combi.tr€d the use oI large 6eld cage pith a method
oI markirg aDd recapture, and daily emeiterce 6grres, the rate oJ populatio[
decay aad the structure of the population iD tenos oJ sex ratios atra absolute
numbers lrere inv€atigated. Obse&'atioDs on the populations oI the immature
stages were also Eade.

10.13. FRrNcH, R. A. (1958). Migration Records 1067. En orflolo-
gisr, 91, 101-100.

10.14. JosNsoN, B. (f958). Factors affectiDg the locomotor and
s€tuing respoDs€s of alate aphids. Anirrr. Behat).1, 9-26.

In suitablc environmental conditions fo! iight, alate aphids t ?ically fly
&om their Fare[t host plaDts, atrd they caDnot Dormally b€ brouei5t to stttle
do*'n on those or otier plaDts uotil after they bave engaged itr flight or other
activity. In uffuitable niSbt coDditions they remain on the ptaDts but do
Dot respond to them by feediDg and reproducint. Aphids alighii.Eg on planls
afte! flight normally speDd some time waDdering and probing, ana tley may
settle do*n.

By allowing young alatae of. A?his faba. Scop. short tettrered and utr-
tethered flithts oI a minimullr oI 10-20 seconds alld ther puttilg them on a
le3l surface, it was possible to induce wa[derings and probing behaviour.
There is evidence that aphids do not Dormally aliebt aDd show this behaviour
after b€ing airborne lor sucb a short time, aDd the behaviour oI the aDbids
in the experimeDts was probably due to tle coEposite e6ect oI fliRha and
some part of t})e experimeDtal procedure. Wandering aDd probiog behaviour
could also be produced by giviDg aphids a kDocLdo*r dore oI CO.. and bv
allowilg tlem an exteosive period of actiyity other thaD fight.

The length oI time aphids spent Eatldering oD plants before they took off
again, and whether or Dot they settled down to Ieed and reproduce, was
influenced by tle leDgth oI fli8ht tley had eqaged in, the trature of the
surlace they rf,erc lel€ased on and the physical environment.

The efiect of both short and lotrg flithts was soon lost, and ilr the absence
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oI stxong contralocomotory stimuli, such aa dartness or a very suitable host,
the aphids reverled to typic4l locomotory bebaviour afte! showi[8 some
degree of the settlitrg rcsponse (i.e., wanderiag aEd probing or s€ttlinS down
for some time).

Much oI the behaviour oI alate aphrds catr be SrouP€d uDder two opPosiDt
geDeral responses the locoDotor lespoDse aDd tle settliog reqrcnse; it is
auggqsted that tle stimuli determininB the ty'pe aod streDsth of rcsponse of
aDhids at anv tiEe are DrinciDallv of the seme kinds as those which were
sliowD itr the-experiment; to adect the streDtth of tle settling resPotrse.

10.15, LoNc, D. B. (f958). Field observatious on adults of the urheat-
b,rlb fly. (Le?tohylerrlia coarctala (Fau.).) Burr. cr.r. Res. 49,
77-94.

A study of adult populations of wheat-btrlb fly, L?Ptohyl? y;d coarctala
{Fa[.). has beeD carried out in the 6eld by routioe s$eepiEg at Rothamsted.
It has beeo observed that tle males emerge sligbtly b€fore tle Iemales aDd
that the emelgence pedod Eay cove! at least three weeks ir late June aDd
early July. Although the rurDber ol males may exceed tie number of
females aa 6rst, t]le terBales predomiDate later irl the season due to the shorter
life spaD ol the males.

Tle ,luEbers oI flies oo the wheat have been fouEd to f,uctuate aPpretiably
throughout the day. During the fust week of the em€rgetrce Peliod the
number of flies takan iocreased steadily throuShout the day. After the date
oI populatiotr peak, ho*eYer, the rnaximum uumb€rs occurred in the crop iII
thi v-ery earlf morning and the late eveni.D8, which suttes'ted a daily fli8ht
dispersioE folio*ed by a Seneral or localized retum of the fres to the croP.
Furtler study o, ttre data showed that the daily temp€rature rhy'lhm was only
partly responsible lor this daily flight dispersioD, aDd that therc appeared to
-be ai active retum flight to the crop in the evenilS GeBerally the males
were more active than ihe lemales arld did not settle so deePly in the croP.

The temperature threshold {or flight was observed to be 12"-13' C. Witrds
up to 8 m.p.h. did not appear to affect flisht activity, but hiSher wiDds, e.9.,
l5 m.p.b., 

-markedly reduced fli8ht, the flies remairing deeP in the clop near
Froutra level. Cde-force vtlDds, however, were observed to Produce a
iermaDent depletion in the nu mber oJ flies inlestirg Broadbalk 6eld, indicatint
ihat the poDulation was probably localized.

Altho-ush portions of t}le populations dispersed Iairly BPidly ftoB tie
emersence sit;s. recaDtures of radioactive flies labeUed rrith Ptr indicated
that ihe extent of the'dispersions was not very 8reat. The Iemales diE ersed
more than the males, and E-ere influenced to some ertent by the occurrence
of wheat in flower. Frequetrtly the flies were Iound to have cotrtreSated on
the Iee edge of the crop, but other preferred regions have been obsen'ed which
could not be attributed to the influence o, the wlr1d.

10.16. Loxc, D. B. (1958). Host Plant location by larvae of the
vheat-bulb fly (Leprohybrnia coL/clola Falle[l. Proc. R, eit.
Soa. Lo d- (A) 33, l-8.

The mechaoisf, of host plant location by Dewly hatcbed larvae oI the
wheat-butb flv has been studied by inoculathS pots o{ prePared youag wbeat
DlaDts atrd bi direct obsenatioDs ot Eovemetrt i[ P€tri drsbes.' Tbe resulis of pot experiEents suSSest that tbe larvae Dove uPwards at a
tairly steep argle ilom the e88 site ard tien horizoatally in the surlace layers
of soil. Plantlocation did not appear to occur as the Esult oI mndoa Eove_
Dents but involved a larval resPotrse to attractaDt material exudiDg floE ttre
Dlant. The toot extremities were Dot involved in tnis Ptocess, but when roots
alose to the base of the platrt were exPosed to the larlae, apPreciable itrtestatiotr
of the Dlants occurred. The highest level of ilfestation occuEed in Plants ill
which [he stems oDly were exposed, indicating that ttre stems Played the maior
role in the locatioD dechaaGm and that the attractive root zol1e ,!ay actually
itrterfere with infestation.

The attractiveness of the exudates from the root and stem regi,otrs was
suDDorted bv direct observation of larval movedetrts in p€tri disbes. I-eaI-
tiri ixuaateiin ttre Iorm oI guttation droplets were also toiiDd to be attractive
aid mav. on reacbins tbe soil, reinforce the stem exudates. The attractive-
Dess oI ihe exudates -was reduced by boilinS.
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10.17. LoNG, D. B. (1958). Observatioos on the occurreoce oI larval
io{estations oI wheat-bulb fly, Leptohylemyia coarchta (Fall.l.
Bull. e t. Res-49, tt3-122.

The eflect of the previous crop on the subsequeDt irde,statiotr of einter
\rheat by the wheat-bulb fry, L.rlohyl.myia .oafttard lF?-]I.\, maidv on the
clayloam oI RothaEsted Exp€rimenral Farm bas beeir invbstigate; Ior the
ye3rs t054-56. By ,ar the bighest larval populatiotrs followed- fallo$s, the
next -highest polatoes, which are a low, oliniover crop, whilst Euch lo*er
Fnpulations followed the tall crops oI beans and wh_eat. and verv small
itrfestations lollowed tbe grass mit covers. This confims the reiults of
previous workers unde! difierent ag cultural co[ditions.
_ .- 

Previous applications of dung and straw influenced the iDlestatioD rollowins
fallo$ in dry sumDrers but trot tr a wet year. The effects oJ other manu a-l
treatments were inconclusive.

An experiment desiB[ed to determine the e6ect of the croD deDsitv on
oviposition was inconclusive, due to tbe failure to establish ar iilestauo;.

Wheat was shown to iofluence the flight path and to irterfere with local
et8-laying behaviour, producint a horizontai efiect o, up to twice its orf,n
height.

-{part lrom the loretoing ,actors at Rothamsted. s,here the wheat trelds
are well separated, the differences in the level o{ infestatiol that rrere observed
coutd b€ explained by close proximity or othervise to a cetrtre ol hea\.ry fly

R€asons are put lorward for sugt€stirg that the efiect of the previous crop
on ovrposttlon may De mtetpreted in terms o, the oDDorfunitv existils for
contact with the soil rather tban as a preference on thi_part of ihe fly. -

f0.f8. ln_yc,-D. B. (1958). Observations oD oviposition itr the wheat-
btlb fly, Leptohybrnlia coolcrdta (Fall.). Brlr. ent. Res. 19,
355-366.

ln laboratory cultures of wheat-bulb fl\', Lebtahirrnvia .oarctata lFall.\
a daily oviposition rhlthm was observed i'n which ;d-6;rne';;';iilJi;
restricted to the alternoon and eveDing with maximum liviis occurrioe ii
the two hours before niShtlatt. The ti;e of oviposition c"i"cjlea witt ilat
part oI the diuroal fli8ht rb]'t}lm, eartier observeil, io which t-be flies activelv
coDsTegated on wheet, aDd this, it js suggested, could accouDt Ior the faci,
already recolded, that laying has been louDd to occur mosdy oD sites close to
an inlested crop.

-The oviposition rhythm was maintained for 24 hours in absence ol light,
aDd therelore appeared to be partly inherent. Hosever, it could be influen"ced
hy_the times oI erposure to light and disapp€ared itr constaD ight. Darkness
did not appear to affect the egg-laying rate, but a temporary iD-crease followed
exposurc to cotrtinuous light. Within the course of t-he eiperimeots the rate
was Dot afiected by small chaDg€s itr temFrature.

_ The individualfy laid up to 180 egSs i-n the laboratory in periodic batcbes
of up to 42 eggs laid over periods of l-6 days. This Deriodiciiv was obscured
itr cates contaiDing a number oI flies. Disiroportioriatelv smill docreases in
the mean daily laying rate occurred witli inireases in"this iavinc Deriod.
WithiD the laying p€riod tbe rate progressively incleas€d crith eaitr s-uci.ssi"e
day- The total number of eggs laid w-as not reiated to the Eumb€r of ol.arioles.
Itr tbe laboratory.the rate o_f layitrg incr€as€d witl age and Eost oI tbe eggs
were laid by relatively Iew flies.

The late of egg-layi[g alld survival at difieretrt stages in the feld is dis-
cussed and it is suggested that about 2 p€r cent of tbe ecs:s successfullv develoo
as matuied females phicb lay an average of about 50 {gs eacb.

10, 19. LoNo, D. B. & ZAHER, M. A. ( I958). Effect of larval DoDulation
density on the adult morphology oI tu,o species of trpiSoptera.
Phsia gamma L. and Piais brdssicac L. Er . ezp. d afpt- t,
l6l-173.

Tbe morphological effects oI population density in locusts iD tle Droduction
of " phas€s " is now well established, and in recarrt vears somewhlt Daraltel
effects bave been observed itr the larvae of tepidoptera. Unlike focusts.
I-epidoptera pass through a quiescent pupal period, bui nevertheless the adult
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Eay bc affected. Ia both P. gcnlrtd a.nd P. bl&rsico. adults froDt crowded
l rval culturcs were smaller io both size and x,eight, although the efiect vas
cruDteracted to some extent by apploachitrg pupal diapause in P. D/arsicar.
The effect u.as similar in many cases 1o that produced by an irlcrease in
temperature, except that it disturM the relati,ooships b€t*een the le!8ths
of the wing atrd bind lemur with the live weitht. Tbe ratio ol these letrStlrs
(equivaleDt to E/F iatio in locusts) was signiicantly increas€d, but was oot
a satislactory index of larval Ircpulation density. No efl@ts $rere observed
itr the wing pattern and coloration iD either species.

10.20. MELLANBY, K. (1958). The ala.rm leaction of mosquito lar-vae.
Ent- erP. 6 aPPl.l, 153-160.

The alarm rcaction i[ three q)€cies oI mosquito larvae has been iovesti-
gated.

All larv"ae disapp€ar fiom the surlace oI the water whetr " alarEed ", but
the mecbadsr of the reactioD differs i! tle difiereEt species. A.dzs aagyPli is
lighter thaD $ater. It swiEs actively to the bottom, aod leturtls passively to
the w6,ter surlace by floatiog upwards. CaLz and, Ano?hclcsl:Evae are heavier
thaB water. fiey sitrk pa-gsively to the bottoE when alarmed; retum to the
'water surtace G ao active prccess, necessitatiDg swimDiog by the larvae.

Rep€ated stimulation ploduces " stimulus-satiation ". Whetr a larva
ceases to teect to one stimulus (e.8., vibration) it xrill rcact immediately to
another (e.g.,light), which suggests that the s€osory !€cq)tols become adaPted
but that tbe eflector muscles are not fatisrred.

After stimulation ,{.&s larEe are negatively phototactic. Tbey arc also
positively geotactic, but the phototaxis is the stro[8er reaction. Cd.r and
Alolfules rela\ when " alarmed ' aDd, in tbis coDdition, tbey sink Passively
io the water; tbey do Dot re3ct to chanSes in litht itrtetrsity.

The chill coma temperature is several degrees cooler tban the lowest tem_
perature at which the alarD reaction takes place. Acclimatization, which
takes uDder 24 hours, can alter the position oI both the chill coma temPrature
and that at which the alarm reaction takes Place.

10.21. MELLANBY, K. (1958). Water content and i[sect metabolism.
Nahre, Lold. t8l, 1403.

10.22. MELLANBY, K. (1958). Water drilking by the larva oI the
European Corn Boret. J. ecor. En ,51,741-745.

Iarvae, aiter their *'inter diapause, drink watet aDd resuEe activity.
They do not absolb water through the cuticle, as \IIas previously believed.

10.23. MELLANBY, K. & FRENcr, R. A. (f058). The imPortance of
drinking water to larval iDsects. Enr. erp. C, a?Pl.l, ff6-124.

llany insect larvae have been louDd to drink xratet. These iacludelarvae
inhabitinS stor€d products, PhltoPhaSous species, Iarvae rouDd in the soil and
species dahydrated durinS diapause. The ilate! taken itr may enable the
larvae to eithstand ualavourable cotrditions.

10.24. lUuRpH]., P. W. (f958). The quantitative study o{ soil meio-
fauna. I. The efiect of sample treatment otl extractiotr emciency
with a modified funnel extractor. En.er?. Gd??l.l,S1-l0a.

Construction details oI the split-funnel extractor, a rDodifed tuDDel method
for extracting soil fauDa are given, together with results o( an exPeriDent to
test tle apparatus, aDd tbe e6ect of saDPle treatment on extraclioD o,
Acadna iom heathlaDd samplB.

10.25. l{uRpny, P. W. (1958). The quantitative study oI soil meio-
fauna. II. Sasple preparation and routine methods for
handling the catch. Enl. err, C.a?pl.l, 109-115.

Details of a method for prepalation oI undisturbed samples Ior eitraction
with a moditred Iunnel are given, toSether with techniques {or the quantitative
asscssmeDt of the catch (especially Aca.rina aDd Collembola). Tbese tech-
niques iDclude handlinS, visual examioation and storage o, the fauDa.
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10.26. MuRpHy, P. W. (1958). Soil fautral investigatiois. Re?. For.
.i?rs. for 1957.

10.27. R^w, F. (1069). Atr insectary method for rearhg the cacao
Mttids Dislanliella th.obrornd (Dist.) aod Sahlbcrgina singula'is
(Hagl.\. Bull. eal- R s.50. (In tie press.)

Adults are caged for oviposition oo cacao seedlings gown in baslets.
WheD the eggs hatch the o]/mphs are translerred to, aDd Eared or1, utrripc
cacao pods suspetrded in vetrtilated glass cages.

10.28. RAlv, F. (f950). Studies on tie chemical control of the cacao
Miids Distontiella ,heobrona (Dist.) and Schlbergilla sir:,gulais
(Hag,l.\. Btll. cnt- Res.50. (In the press.)

bboratory aDd 6eld tests u,ere made to iDvestigate the toxicity, Eode ot
actiotr aDd f,eEisteDce oI DDT aDd BHC whea epplied to cacao to coDtrol the
,Eiids Dktarlirlla ,t drona Dist, a,.d Sahlbryilla sirglrdrir Hagl. Preli-
minary testg with aldrin, chlordaoe a!!d dieldrin were also rnade.

BHC had a hEher toxicity aEd acted EUch quicker than DDT. It atso
Sreatly reduccd leediog. BHC had a powerful but traDsient lumigant actio!.
DDT bad Do lunitatrt actioD. In 6eld tests DDT persistod loDger than BHC,
but E-a-s probably ilefiective altet H weeks. SoEe rc.sults suggested tllat
BHC had a local systeEic actioo,

It v.as coocluded that BHC sould be more etrective than DDT when tleat-
ilg matur€ cacao bocaus€, in addition to its higher toxicity atrd quicLer action,
its fumigatrt actioo poutd compcosate lor incoaplete cov'erage 6y low-volume
sPrayr[8.

Of the other inse.ticides tested, atdrin had a high toxicity and tuEigant
action and app€ar€d to be tle most promising altertrative to BHC. -

10.29. SrEpEENsoN, J. W. (1568). Thc biology of Brachydesmus
superus Zarr. (M.Sc. thesis, University of I-ondon.)

10.30. SroKEs, B. M. (f958). Hessian fly on RottraEsted Fa.m.
Plan Pdrh.7, 22-24-

Wheat on Brcadbalk feld atrd on Hoosfeld at Rothamsted Farf, was
sampled itr 105,1, 1955 atd 1956. lnfestatiotr of stmws ranged from 5.8 to
1.3 per cent, atrd ol tillers from 42.3 to 0.0 per cent. No statisticall), sigri6-
cant difierences between yeaE or plots lirere found.

10.3I. SroKES, B. M. (1058). The $-orm-eatirg slngs Testacclh
scuhtlurrL werby and, T. haliol.ided Draparnaud in captivity.
Prcc. mahc. Soc- Lond,.33, ll-20.

SpecimeDs oI T.sldcalh scttilhrL Soserby aEd T. Mioridaa Draparnaud
were kept in jars in captivity aad ob66ved daily lor oarer a y€ar. Tb-ey were
weighed each week, aDd records werc kept of tbi aumbers oi worms tliy ate.
Mati!8, ovipositioa and the hatchitrg of eggs wele seen. Data were obtained
otr the Jeeding atrd gro*.th rates of the youog slugs.

10.32. W^y, M. J. & B.rxrs, C. J. (1958). T\e ca,ntrol ot Aphis fdaz
Scop. with spcial refere[ce to biological coDtrol of insects ;hich
attack autrual cropt, Proc- 10rh int. Congr. Ent, (L9561, 1,
00?-909.

For summary see above, p. 261, no. 0,13.

Bee Department
BooK

ll.l. FREE, J. B. & BurLEe, C. c. (1959). Bumblebees. (\e*
Naturalist Series.) IrDdoD: Collins.
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11.2. BArLEy, L. (f958). Wild honeybees and disease. Bee WorA,
39, 02-95.

11.3. BurLER, C. G. (1058). QueeD supe$edure and swarming. Rr?.
ccnt. Ass. Blit- Bechec?. Ass.

ll.r1. BuaLER, C. G. (f959). Sex determination and caste difierentia-
tion in the honeybee (APi.s mellifera). Ment- Soc. E l.docrir,ol.7.
(Ia the press.)

11.5. FREE, J. B. (1958). The behaviour ol hoDeybees vrhen their hive
is moved to a uerv site- Bee Wolu,tg, LO9-II'.

t1.6. FREE, J. B. (1968). The production of egglaying workeE il
bumblebee colonies. Irsrrr. Sor. (Io the press.)

11.7. FREE, J. B. (1958). The traosfer of food between the adult
membets oI a hooeybee commurdty. Ibseat. Soc' (In the press.)

11.8. S$rpsoN, J. (IS58). The problem of swarmiDg io beekeeping

RlsEARcs PAPERS

11.9. BArLEy, L. (1958). The epidemiology oI the inlestation of the
honeybee, A lis melliJ*a L. , by the rni!.f,- Acafi?is tsoodi Rennie,
and ihe moriality oI infested bees. Parasilology, 48, 493-506.

TraDsmissioD of irdectioE to youDg boDeyb€es vlas fucilitated, io laboratory
eroeriments- bv hcreased temDerature atrd indeased idection oI old iDJected
beL, 

""a, 
ii i;ld experihetrts-, by inactivity o{ foraging bees' Mortirlity .of

inf;ted bees was onlv slehtlv gleater tbao of those uDin-tected. Colordes
with more thaE 30 per ceniot Sees tfectea were more likely to die lhan unin-
fected coloDies, atra those with more than 75 per cent ol bees idected were
certain to die; but {ew coloDies became so heavily ialected. Death always
occurred i[ late wiater.

I1.10. BurlER, C. G. & Srupsor,r, J. (1958). The so'rrce of the queen
substance oI tbe hoDeybee (Apis mcl'lifeta L.)- Proc. R. enl.
Soc- (A\,33, r2O-122.

It is sho\tr'E that the cotrteDts of the maDdibular SIaDds of a mated queen
hotrevb€e. but not of a worker bee, are c-apable o{ in}ibiti!8 queen Production
bv oireenless worker honevbees. No sucb eflect \,Yas produced by the haemo_
t.;min of a oueetr or bv arushed btaitr or ovaries. It is coDcluded t}lat tbe
6an'dibutar flands of tie queen honeybee produce queen substatrce.

ll.It. FREE, I. B. (f958). The ability oI rorker honeybees (lfis
mellifenl to iearn a cha.uge in tle Iocatiotr of their hives.
Anirn. Bchdo- 6, 219-222.

Wtren the site oI a coloDv oI hoDeybees was chaDged, atrd oller colonies
were Dut rear the otd site. ,]a3rlv all the bees which retumed there from tle
new olne atlemoted to ioi[ theE'. When there were no coloDies near to tbe
old site. 69-l OO'Der cetrioI the bees retumed to their colotry iD its Dew position,
althou;h manv;f tbem visited the old site 6rst. Some bees also \.isited the
old siti oo sudsequent occasioas; the behaviour oI the iodividual b€es varied

' ih'e oroportion oI bees visitiog tle otd site depeoded otr the dista[ce
t etween;ld atrd trew sites, aDd decreased with ilcre3se in the distaDce tbeir
colonv had beetr moved. The Freater thedistance b€tweGn old and Dew sites' tbe
Ionge; bees spent at tbe old site belore returtring to the Dew one, aad the less

likely they were to retum to the trew oDe.
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11.12. FREE, J. B. (1958). Attempts to conditioD bees to visit selected
ctops. Bee World,39, 221-230.

The literature de3lio8 xrith attempts to co[ditioD bees to visit s€lected
crops and the techdques employed are briefly reviewed.

In the experiments described attempts were made to direct bees to visit
crops of apple and rcd clover. The results were ascertahed by compariig the
perceDtage oI polleD from the crop concerned which was collected bt t-be
" directed " and coDtrol colonies. No benedcial effect oI directing was
apparent, and it is coosidered that more conclusive results arc desirable befote
the practice oI directing bees to crops catr be recommended in Britain.

ll.13. tr'REE, J. B. (1959). The driftiag ol hotreybees (A?is nelwra,).
J. Agric. Sci.5l, 294-306.

The Bajodty of bees that drilt do so duriDg orieatation flights b€fore they
become r€ular Ioragers. Bees eEergillg ia August and September drilt less
thatr those emerging earlier iD the year. The aEouat that bees dri{t vaies
coBsiderably in difierent circumstances, aEd may be verjr great. Drones drilt
two or thrce times as much as workers.

Prcportiorately moie bees drilt liom small to large colonies than ,&e ,e/sa,
but the ereater number oI bees flyi[g from the latge colonies tesults in a net
gain ilr bees by tie smaller ones.

When hives are affaDged in repetitive pattems, bees driJt to hives occupy-
iDg similar positioDs iD otber pattems to the oDes tleir hives occupy itr tbeir
owr pattern. \\JreE hives are arranged ilr rows, bees from the ceutial colonies
driJt morc than those at the etrds, resulting ill the latter colonies gailtirlg
numerically. In some circumstarces Eore bees drilt to hives irl one directio;
thau iD the oplrcsite oDe. If hives are aEatrged to {ace in difieretrt directions,
atrd are painted ditrerent colours, driithg is considerably rcduced. The lacing
of tie hives in diferetrt directiotrs reduces drilting more thatr paitrting the;
difierent colours.

I1.I4. FIEE, J. B. & BurLER, C. G. (1958)- The size oI apertures
through which worker hoDeybees will Ieed one anotber. Bee
World.,39, 4M2-

II bees are to feed one aDother tbrough the aperturcs ia rire-gauze these
need to be coasidorably Iarger than the cross-section oI a bee's toDgoe, sirrce
teediDg will only take place iI atrteDnal coDtact is possible. lt is doDcluded
that apertures of Dot less than 2.5 mm. square are desirable in wire-gauze used
in the cotrslructiol oI queen cages.

Stadstice Department
Grxpnel Paptns

l2.l CHURCH, B. M. (1959). The uses of Iertil.izer practice surveys
and allpropriate survey techniques - FATIS .Rau. (In tle
pfess.)

12.2. YArEs, F. (f969). The introduction of electrooic computers ia
resea-rch statistics. Re?- agric- Res- Co*tt. for l9d7/b8.

12.3. YArEs, F- (1958). Second Report to the covernlretrt of Itrdia
on statistics in agricultura.l r*.arch. F-A.O, Re?.997.

RESEARCH PapERs

12.4. BoyD, D. A. (1959). The efiect oI farmyard manure oa Iertilizer
responses. J. ogfic. Sci. (In the press.)

Farmyard maDure afiected the response of the potato crop to fertilirrrs
similarly itr seveD series of experiEetrts (sixty-two ilr all) at Ro_thaDsted, aDd
in the 

.west 
MidlaDds atrd north o, England.
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In the abseDce oI FYM there were large irtelactions betpeen each of the
lertilizer lutrients, but with FYM tle ioteractions s'ere small. These ioter-
actions appea! to have beea ignored by previous worke6, who claimed that

trogen reE)onses are unafiectd by dressings of FYM. In Iact, FYM
iocreased the response to nitrogetr applied alotre, but decreased the sitrogen
response $.here basal P aod K lertilize$ were also applied. For phosphate the
results were similar to those Ior nitrogen.

Most o{ the expedmetrtal sites were low in pota-sh, atrd potash responses
were very large, especially io the presence oJ ba^sal NP fertilizer. Farmyard
manure Sreatly rduced the respo[se to potash, particularly in the presence oi
basal li[P {ertilizer.

Rotlamsted expeirnents testfug FYM arld fertilizers arrd several times
oI platrting showed that the large respotrses to FYM alotre and to fertilizers
used ir combiratiotr (but without FYM) v.ere not reduced by late platrting.
The result conflicts with pr€vious rq)orts ol these data, in which interactions
betvgeen nutrients were ignored. The combired efiect of FYM aDd fertilizers
at tate plantirg was little moie tharl theA sq)alate efiects, presumably due to
delayed maturity, the influeEce oI whrch would be exagterated by the early
burning-ofi oI baulm in tlis series oI experiEeuts.

Ilost oI the exp€riEeDts were limited to testilg lertilizers at two levels
(presence and absence), so the effective quatrtities oI flDtdetrts provided by
Fl-M for the crop to which it was applied could only be estimated approxi-
mately; the average amounts suggested lor normal FYM are 0 3 cwt. N, 0.4
cryt. P,Or aEd 0.75 cwt. K,O in l0 tons FYM.

These results lead to the practical conclusion that, in manunng potato
crops on average land, much the same plant food ratios will be appropriate
$hethe. or Irot FYM is given, and the amount oI fertitizer applied can be
decrmsed to allow lor the nutrients contaioed in the FYM.

12.5. CHURcr, B. M, (1958). Report to the GovernEent of Ethiopia
on the development oI agricultural statistics- F.A.O. Rep.88g.

This report was prepared oo the termination o, a l5-month assignmelt to
Ethiopia uDder the auspices oI tle Food aDd Agriculture OrgaDiTztiotr of the
UDited -\-atioEs. Tbe purpose of the assis[EeDt was to assist the Govem-
raetrt in initiating a system oI curreDt atricultural surveys arld cetrsuses,
particularty by settin8 up pilot surveys to test apProPriate samPling methods
aDd by the triitriDg of 6eld and ofice person-oel.

A programme for t$e developmeat o{ atr a8ricultural statistics service is
outlinA, aad attentioa is drawn to q)eci6c suwey and Pilot investigatiors
which should be urdertaken as tho organization is being built up. Surveys of
the Addis Ababa milk supply, a general survey oI livestock in semi-llomadic
regions of southem Ethiopia and a pilot survey o{ land utilization and cropping
u;d€rtaken durhg the assignment are briefly described.

12.6. (FTDLER, J. H.), CHURCH, B. M. & (SourHEY, J. F.). (1959).
Field sampling and Iaboratory examination of cereal-root eel-
worm cjrsts. Plant. Path. (Irr the press.)

Co-operative sampling experimetrts undertaken by the Advisory Entomolo-
gists are described. Tbe sampli[g errors oI estimated c]'st PoPulation densihes,
due to withi!-6eld beterogeDeity and due to laboratory exaoitration are
estimated. I-aboratory examinatioD of 200 8m. soil taken from a well_mixed
butk sample of 2,500-5,000 gm. obtaiDed lrom 50 or so randomly located
points ir -a field normauy provides aD estimate of sufficient accuracy lor
idvisory purposes. RecommeDdatioDs are made lor uDiformity iD details of
laboratory techdque.

12.7. GowER, J. C. (1958). A note on an tuterative method Ior root
extxaction, Corn?. l.l, 142.

A double iterative met-hod for evaluating ,/rli" is derived, atrd it is shown
that i{ -l <r" < , < 1, tben it can be arranged that all terms occurring in
the iteratiorl ale also witlin this range. The rate of convergence is then
discussed aDd some special cases are mentioDed.
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12.8. GowER, J. C. & RAYNER, J. H. (1958). Crystallographic pro-
grammes lor the Elliott-N.R.D.C, 401 computer, Blit. J, a?Pl.
Phys.9, 446.

A briel descriptioo is given oI pro8rammes Ior the calculations involved in
the X-ray atra-lysis oI crystal structurcs. The prograEmes calculate three-
dioeDsloaal structure factors, one- and t{loiirle,lsional Fourier s]'Dttreses
and R-factors.

12.9. HEAI]., M. J. R. (1959). The efect of age-grouping on the
distributiotr of a measulemert affected by growfll. Arner. .1.
phls, AnthTop. (Itr the press,)

CoDside! a measurelneEt which is Dormally distributed at a 6xed age aDd
whose m€an and variaoce increase litrearly with age over a short period such
as I year. If measuremetrts takeD ove! the 'whole period are pooled, the
resulting distributioo has the same mean as that of measuremetrts taken at the
cetrtral age, but the variaoce and higher cumulants are altercd. Formulae
are givetr relating the " pooled " values of the frst Iour cumulants to the
" instaataDeous " values. The correctiotr lnay be oI importance itr setting up
standards oI growth achieved at diferent ages.

12.10, HEArl., M. J, R. (1958). Variations within indiyiduals in
humatr biology. Eun. Biol.3o, 210-218.

'When a measuremetrt on atr individual is repeated, the two results do not
usually a8ree ex&tly. The diference may rcsult Irom hadequacy oI the
measuring technique or fiom real chatrges in the quatrtity me:lsured. The
paper discusses the assessmelrt of tiis within-iadividual variatiol atrd its effect
on estimates ol !'ariaDces, re8lessiorl coe6cients and correlations.

l2.ll. HEALY, M. J. R. (1959). Some basic statistical techniques in
soil zoology. Proc. int. CoAoq. Soi, Zoor. (In the press.)

This paper outlines a Ilumber oJ the basic techDiques that ate of use in
soil zoological iDvesligatiotrs. The geDeral trature of statistical argrments is
explained, atrd methods are described Ior estimatirg populatiotrs of soil
animals, Ior iDvestigatitrg spatial distributioDs aod for analysiflg counts {roE
teld er(pedments.

12.12. HEALI., M. J. R. (1959). Statistical AppeDdix to "A lorgi-
tudinal study of the results oI premature ertract ioo of deciduous
teeth between 3-4 ald 13-14 yea.rs ", by L. M. Chnch. DeN.
P/arrir. (In tle press.)

Successive annual measuremeEts were taken on the dental arches ot a
number of children over the age raDge H to 13-14 years. Prematuie extrac-
tion of deciduous teeth is showa to result in a Darked deciease in the width
of the premolar-molar segmeDt. The total space loss is related to the initi.l
E)acing betweer the teeth and, in the lowe! jaw, to the bleadth of the p€rma-
nent teeth.

12.13. LEECH, F. B. & HEAr-.tr, M. J. R. (1958). The atralysis ol ex-
periments on grov.th rute. Biorretrics. (In the press.)

A method is preseDted lor the analysis oI experimeats in which successive
mea,suremetrts oI the same quantity otr the same organisff are made at equal
interlals of timc. The specifcatioD and estimatioD of txeatment effects-are
discussed, and the method is applied to an experiment on the growth rate of
prgs.

When a treatment efiect ot degree I is specified, curves oI degree, are fitted
to the obsen'atiofis and it is shoir.n that two estimates oI e3ch coeficiel1t of the
treatmeot eflect arc obtained from functioDs of the coe6cieots of these curves.
The method o{ combinfug these estimates vrith mi mum a.ariaDce is show!.
Thus when the treatment efiect is linear in tiae, straight lines are ftted to the
data and tEo estimates are obtained. A miaimum variance combinatiotr oI
these gives an improved estimate o{ the txeatmelrt eflect. The use oI covarialce
arlalysis on the initial observations is also discussed.
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12.14. LEEctr, F. B, & (SELLERS, K. C.) (1068). A second survey of
lo$ses associated with pregDatrcy atrd parturition in Yorkshile
sheep. J. ayic. Sci. (ID the press.)

The results, as judged by rctums fo! loss€s \rere similar to those obs€rved
in the 6rst survey (Sellers & I-eech. lS66), but the extra detail on the Dew
questiotrtraire allo*ed a more critical atralysis of some oI the li.rious categories
oI loss.

The results obtained are too numeroua ,ot aD abstract, but two items of
uausual interest were discoveled, Otr arable farms the rate of abortioD lPas
2.3 times greate( itr ewes b€ariDg two or mor6 loetuses thaD in ewes b€aring a
single loetus. There was tro sDch difiercntial rate under other Iorms of
husbandry. The second iteE was a lowe! incide,lce oI still-births than
exp€cted in ewes beariog two or more Ioetuses but Dot gettiDg hay duri-og
pregnatrcy. Expl,anatioDs of fles€ results are ofiered which the autlors
suggested might be tested erperimentaUy.

12.15. (IrsLrE, P. H.) & GowER, J. C. (1058). The properties of a
stochastic model for two competing spt€,:ief. Biomebiha, 15,
3r6.

A stochastic Dodel foi studying by numerical Bethods the properties oI
the population variatioDs of two coEp€titrt sp€cies is describ€d. Two !'arieties
of tlis rEodel have beea progiammd for the Elliott-N.R.D.C. 401 Computer
iD the Statistical Dq)artEent at Rothaasted E4)erimental StatioD, and
some of the results are givetr itr the paper, toSettrer witb a discussion on how
these results are related to Parks' experirDeDtal obsen'ations on Tribolium
cast4neLn and Tliboliurn conf{surrr.

12.16. LlPaoN, S. (1958). The evaluation of the bivariate normal
integral over a patticular Don-rectangulir region. Proc. Int.
Cony. Malh.tta,iciarrs, Abstracts of Short Communications,
r958, l6l.

The ioteSral oI the bivariate Eormal distribution over an aree deGned by
two expoDetrtial-t)?e curves, arises iD t}le dev€lopmetrt of a uDified theory for
quantal respoBses to drugs (Hewlett & Plackett, 1957, Nature, 180, ?12).

A Eethod is descriM for el'aluating this double iotegral Dsing an empirical
Iormula (due to C. Hastitrgs, Jr.) Ior tfle ud-variate normal integral and
Weddle's formula Ior the 6Dal htegration. The Eerits of such empirical
Iormulae aDd the steps taken to maitrtaitr accuracy and speed are briefly
discussed.

The results, shich vrere obtained using alt electronic computer, *ere spot-
checked witfr the help oI a graphical Eethod vhich yielded surprisiatly high
accuracy.

12.17. PATTERSoN, H. D. (f958). The use of autoregression in fitting
an exponential cruwe. Biorrzerliha. (ID the press.)

The simple te8r€ssion o{ /,- r on /. has sometimes b€en used as an estimate
of p in the equation

r,:a-Ft
$here0<p <l,r:0, 1,2. . n - I and /' are subject to independeat
errors with equal variance. Ar iavestitation by Dr. D. J. Finney, descr-iH
i[ the same issue oI Eiorn.lriha, shol,ud that the esti&ate is of hi8h emcietrcy
and subject to a relatively small bias when n : 4. Tbe present paper deals
yrith the tehaviour of the estimate lor larSer ,. As , iDcre3ses, the e6cieocy
decreases markedly over the useful raD8e oI p, atrd tle estimate is sub.iect to
aD increasingly large Degative bias. These prop€rties invalidate the estimate.

Alternative e.stimatqs givetr by the regressionol y,+r on h!.+ lyr-rhave
also beeD cotrsidered. These estrmates have the same as)rmptotic e6ciercy
as the simple reSressbn, but by a suitable choice ol r/, the bias can be con-
siderably rcduced. They are, however, ol only liEited value, since in pBctice
choic€ oI i/, is dificult unless , is small.

The methods used to investigate the regressioa oJ ,, + I on /, are suitable
for a Eide ctass oI " quadratic " estimates of p (estimates of p in the {orm oI a
ratio of two quadntic fuEctioDs oI tbe r,) deiled in the paper.

S
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12.18. PArrERsoN, H. D. & (LucAs, H. L.) (1958). Extra-period
change-over de$igns, Biornetlics, 15. (In the press.)

This paper deals witfr extra-period dqrigns obtained by rq)eatilg the treat-
ment pattem oI the last period o{ atry dosign iD a getreral class of baaic chaDge-
over designs. The basic desiSns are derived from Latio squares or iucomplete
Iitin squares, aBd satisfy certair conditioDs of balarce *,hich ,acilitata tbe
estimation oI direct atrd frst residual efiects. The constructicn, analysis,
e6ciencies and uses of the extra-period desi8Ds are discussed in some daail.
12.19. (REEVE, E. C. R.) & C,owER, J. C. (1959). The etrects of in-

breeding when selection acts against homozygosis at ooe or
moie loci. Proc. int. SymP, Bior.etr. Genzt. (In the press.)

Selertion agaiDst homozygotes at cerlaitr loci is probably o[ geDeral
occurleace in aormally outbreediog species, aDd will reduce the rateol progress
towards bomozygosity wbeD sucb a sp€cies is inbred. A realistic theorv of
inbreediog musa iherelore tak€ into ac-couat such efiects.

S€lectiotr actiDg at a single locus sill have both a dtect efiect otr the speed
of inbreedi[g at this tocus aad also itrdirect efiects, tbrough linkage, on points
nerr it on the same chro&osome. The direct efiects have been investigated
rbeoretically Ior all t}|e stzDdard iobleeding s],stems, but rDathematical
,ormulation of the linkage eEects leads in Eost cases to very large generatioD
matrices.

The si-oplest sib-mating casryual selectiotr agaiost both homozygotes
at oDe locus and its e6ect oa a lioked locus-which gives a Ig x l0 matrix, bas
been aDalys€d with the belp of atr electroDic digital computer, and tle results
are bere compared with tie correspooding situatiotr uoder s€lfng.

A grveo s€lection pressu re causes a relativel y Sreater red uction in iD breed i-og
q)€ed at the locus directly afiected, uoder sib-mati-og tlaD under sel6og, bui
the linkage efiects are dispersed more rapidly as Be move away aloDg the
chromosome, under sitFmatirr8. This meaDs that seleclion at oni poirfon a
cbromosomehasaD efiect wbich islocally moresevere, but isalso mor;localized
ill terms of the leogth oI chroEosome afiected, under a milder than under a
more rapid system of hbleediDg.

Analysis of tbe efiects oI linkate to two loci each carqring oDly r€(essive
lethals, in the two systems, suttests that selection against hoEozygosiry at
s€veral pohts on the same chromosome will tetrd to sharpea the diflerences in
inbreediig speed betweeD diderent systems itr tle DeiAhbourbood of these
points, aDd to lessen these diff€reDces at loci in iDtermediate retions,

12.20. (SpIcER, C. C.) & LproN, S. (1958), Numerical studies on
some coutagious distributious. ,I. Hyg. Cdnfr.56, dt'-i22.

-A. ,lumerical inveshgatioo of tbree coDtagious distributions of epidemic
data has beetr made using arl electroric coDputer. All three shor# a riodified
tbrcshold efiect such tbat tle proportion of a comDunity afiected tends to
l0O per ceDt as its size iocrease,s, though there is tro abrupt chaDge oI form.

12.2I. \\'EsrMAcorr, M. H. (f958). Rearing dairy heilers o! dilEerent
planes of nutrition: an itrterim report on three experi@ents.
Erp. Ht sb. (In the press.)

Three experimeats on the rearing of autumn-bom heilers are described,
aod tables ol 8ro$.th rates and body rl,e8hts up to 2 years oI age are presetrted .

A moderate plaDe of trukition itr tle 6rst aDd/or secoDd vriater of tte UJe
oI tle heiJers dqrressed cotrcq)tion rates at 15 months old compared with a
high plaDe of nutrition; aftera furt}er year there was litrle difierEnce b<we*n
conception rates. In general, it was the lighter animals in each treatment
Sroup which fuiled to coDceive.

12.22. YArEs, F. & REES, D. H. (f068). The use ol an electronic
com?uter in research statistics: four years' experien ce, Comp.
J. r, 49-58.

Aa elecbonic computer has trow beeD in olrratiotr ,or lour years in the
Statistics Department oI Rotlamsted ExperirDental Station. 'This paDer
gives an accouDt oI the experience gained in applying the computer to jtaiis.
tical problems arising io agricultural aod biological research. -
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@r-ooo, J. W. ct al.), BoyD, D. A., CfluRcH, B. M., Hru.s,
M. G. & SrlrpsoN, H. R. (1958). The survey of fertilizer
practice, 1957. Part II. (Miristry of Agriculture Duplicated
Report.)

BoyD, D. A. & IrssELLs, W. J. (1968). The N.A.A.S./
N.I.A.B. variety trials 1955-67: the effect ol Ditrogetr and its
interaction with variety. PreliEinary report.

BoyD, D. A. (1068), Field experioeuts on the correlatio! ol
soil aDalysis with crop respoDse to fertilize$. First a[d SecoDd
Reports,

(Yro, D.) & SrupsoN, H. R. (1068). The effect of rep€ated
insecticidal applicatious otr a Datut"al tsets€ population. Color.
Pcs,ieiAas Rcs. ,tisc. Rc?- 2O7.

12.25.

t2.26.

Woburn Experlmental Stadon
I5.I. MANN, H. H. (1958). Efiect on yield oI uDdersowiDg winter

grattt- Agfictltw., Lond. 65, 4l9-4,2O.
In an experiment at Wobum, there was little diference in the crops oI

train (winter xrh€at atrd winter rye) llrhen uodersown with a clover seeds
mixture, as comparcd with similar $'ain 6ops when not underso'nrr.

15.2. MANN,H.H. (1958). Field studies ill greeo maouriog. l. Ernp.
J . erl . A glic. X, 27 4-282-

In experiments carried out lor 6 years oD tight soil at Wobum, comparGons
were made hween lupiEs, vetches and mustard as greeo ldanule crops. The
efects of reEoving the whole crop, or burying the roots only, or burying whole
plants, or buryinS whole plants plus extra tops, were measured by the leld
of a kale crop grown immediately alter buryiDg the green manure crop.

Greetr-maDure crops had appreciable manurial value when utilized at
once. It is important, therefore, that the crop which is intended to beneft
should be trowo very sootr arter the green manure is buried in soil conditions
Iavourable for its rotting.

B€neicial results were not directly related to the amount oI nitrogen, nor
of orgardc matter in the bu ed material. There is some rclationship in each
case, but it is complex and obscure. Little or no b€neit resulted from growi[g
a greeD crop and then removilg it, or lroro leavht only the roots. Burial of
the whole crop, with or without extla tops, tave similar beneicial results with
both legumes, but the efiects with mustard were variable.

15.3. MANN, H. H. (1959). Field studies in greeo manuring. IL
Emp. J. e*p.,4glic. (In the press.)

Atr accou[t is given ol investigations continued at Woburn nith the
obiect oI determining the factors which control the efrciency oI green manures.
Relevant lactors studied vrere the effocts flom additions oI Iarm],.ard manure,
or straw, o! nitrogenous fertilizers applied when the green maDures \,yere
buried. The green rreDur,es used were either growtr in the spring (vetches,
lupins, mustard, rapc), or underco$'n itr the previous crop of barley (clover,
ryegrass). In all ce-ses, the green-manure crop was buried by plouShina, i-D

June or July, aDd lollowed almost at once by the sowiDg of kale or the plaDting
oI wiater cabbages, which served as test crops.

Earlier results were confirmed, in so Iar as the imEediate effect oI a green
metrure wars trot to aDy treat exteDt determined by the amoDnt of green Datter
buried, but therc was a r€Eote coErtection b€tween the amount oI nitrogerl
buried atrd the e6cie[cy ot the gleetr Batrure.

The addition of ,armfard maDure to the gre€E [ranures did Dot materially
afiect tleir eficieocy, whilst the additiictr oI straltr was disadvaDtag€ous.
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Additiotrs oL trogenous lertilizer at time of burial iDcraas€d the eficieucy of
the Sreea Eaaures.

Alter a period ol 18 y€ats, the effects oo tritroten and orgaoic-matter statug
oI the soil scre 8r€ater itr the cas€s oI thos€ Sreetr Ealrures which were utrdet-
sow! io the previous crop of barley.

Dunholme Fteld Stadon
GENBRA! PAPERS

16.1. ADAus, S. N. (1968). Sugar-beet fertilizer experiments in 1057.
Min. Agric. Sng. Bcct Res, & Educ. Cofifi. Po?. 1ag.

16.2, BYFoRD, W- J. (1968). Phytophrhotd o.rrueosa on Da\lia-
Pl4nl Pdth. 7, gA.

16.3- CoRNroRD, C. E., Duxueu, E. C, W., DUNNING, R. A., GArEs,
L. F. & HULL, R. (f958). Sugar-beet disease itrvestigatioDs,
lg57-58. Min. Aglic. Sq. Bat Res.6, Educ. Corn n. PaP. 186,

16.4. CoRNFoRD, C. E, (1958). Oospores of Pcronos?ora schochtii
found in England. Pl4nt Parh- 7, t8.

16.5, CoRNFoRD, C. E. (f968). Perfect stage of Plo a b.la.Io\r di,l
England. P&ar, Polh.7, ll3.

16.6. HULL, R. (1968). Sugar-b€et yello*s ia creat Britaitr, 1057.
Pl4nt Polh. 7 , Lll.

16.7. HULL, R. (f958). Sugar-beet yellows. The search for control.
A giculltrc, Lond. 65, A2-86.

16.8. HULL, R. (1968). Sugar Beet. .q, crop i! peril. Frr.ts Wcchly,
48, Sugar Beet & Potato Suppl., 13-14.

RrsEARctt PAPERS

16.9. DUNNING, R. A. (f957). Stem eelworm i.ovasion oI seedling
sugar-beet and development of cro\i'n catrker. Nerndtologica,
2 (Suppl.), 362-308.

Lite6ture olr the host tange of the race oI stem eelworm coocemed, the
symptoms of crowD canker, efiect otr yield aDd the distribution oI attacks in
Europe is reviewed. Serious attacks most oftel develop as a result oI eel-
worms IroE the soil invadhg seedlings. The iolested se€dli[gs show distinct
s,'Eptoms. Wheo ilvaded early they bocome " btind " atrd later grow iDto
multiplcarowDed plauts. S€vere canker develops in the autuma in plants
iavaded as s€€duDgs. Stitht canker carr devetop when plants are invaded
during the summer and early autumn. Mangolds ale more susc@tible than
suSa! beet to eelworm invasio[ and to canker.

16.10. GAaEs, L. F. (1958). Experimeltts on black leg disease oI
sugar-beet seedlings. lza. dppl. Biol.47.

Soaking suga, beet seed lor 20 minutes in teo times its weiSht of water con-
taining 40 p.p.m. ethyl mercury phosphate to control seed-bome Phorna betae
tave better se€dliog emerSence thafl surface tleatments $rith comrnoDly used
or8ano-mencury dusts or with " Panogen ", thiram, " Gralosan M ", 'Cap-
tao ", " Dow 9.B " or " Cerenox ". ln 4 ]ears neld trials, soaking seed in
ethyl mercury phosphate solution, follo$red by dustilg with ao iDsecticidal
dust, compared with a routine, combined mercury plus iosecticidal dust,
increased seedlirt eEertence at ifty-three of frfty-nirle sites by an average of
l0 per ce[t under good emergetrce conditiorB and by 2(F30 p€r cent under
advers€ coDditions. Final plant stand was increased each year by an average
of 5.8, 3.4, 1.8 and 0.6 per cent re,gpectively.
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16.ll. GArEs, L. F. (f958). Seed and soil treatment wit-h sFtemic
insecticides to prevent aphid colonisation of emergirlg sugar-
beet seedliogs. Ann. a??l- Biol.47.

Wher 2 lb. " Ilarade " or I lb. " Thimet " nere applied at driUiog in
100 Sallons water alotrg the drills, or s€€d was treated at rates to apply 6-8 oz,
" ThiEet " or 8-21o2. " DisystoD "/acrc, sugar-be€t seedlings were toxic to
aphids 30 dal.s after plantiog four April-May-so!*'n root crol}s, atrd ilo-l0 days
after planting f,ve autuEn-so*n steckling crops. C,ermiDation was 73-100 p€r
cent afte. soil treatme[ts, 9l-08 per ceit after " Disyston " seed tr€atEeDts and
62-84 per ceot after " Thimet " seed treatments. The tieatments slishtty
t€drced A?his laba. i.ojury to stecklings in 1055 aDd tle nuDber of platrts
with yelloss io a steckling e4rriment ia 1956.
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