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DEPARTMENT OF PLANT
PATHOLOGY

By F. C. BAWDEN

.Mr. L-- Broadbent was given a_grant by the A.R.C. for work onpotato.aphides and replac Mr. J: p. DA;;t*, #; ;i,H":,t.the British Museum G January,-te46. r,.rl. j.'ri',lli[rii:I*iH"a
l,er post as assistant to M'rs. Watson and was replaced Uv Miss ST. M.
It"r_nyn_hNovember,rg45.Dr.Af kcrto-"dti]*ir"orh;;;i;in the Department with a s.it M;";J-r"i;*!hi"p;filirl*
awards since t940, was appointed to the stafr in Janufrr, jil6:"i"
June, l9,l{i, Mr. .J. Blencowe ws,dn""ii-;;;"tilm,:f; f xe,*i,y."J"*f [H,lr",l:
!v.atso.1 gn susar beet yeltows. Mr. I. il;;i";il; Mr:'h:-i.Chjudhuri and Dr. K. 5. Bhargava joined the Department asvoluntary workers. During the durse 6i fi"- y;; #;";;ifill"",has had many visitors, froni'all parts,f u," *r,rr+ ,il. t"iJ..i.ir"ofor pe{gds ralgurg from one day to six weeks.ln November, 1945. Mr- Baw-den yisited Spain at the invitationof the Higher Council for Scienriorrecture?on;il;0,*l6ii:i'u*ia'JJllm',;nilf n:;f mqant_oJ Lectures of the Royal Society of Arts. et tmTriiJi. ""f
the_Directie van de Zuideizee potdeh, Mr. c";;;t';i;;d'H;I;;
[JP.l,]ry. Miqs Gtynae atso visited n.U.rJ in 

"oin.Jti., 
"#Tn

i:l 
j,iti':l"ffi rjSitr!il"..H.yil.#r*.+i*,g,TI

committee. At the request 
"i tt" trr.n iilg;'tb**#il*il:.Watson also visited Eire.

VIRUS DISEASES

l. Laboralory uorh

. Considerable attention was aRain given to the various treatmentsthjt liberate viruses from inre&ea iea"es, 
-an; iil; iffi;.i"#,j:j-":::.BLT^l:.ytr ""s from mosa.ic contain muJ;;."';;; th;

ffi_.ff ?r".'iy, jTffi l'r1;"I1":ilt;,1"1::TA..T:",.1T, j;Ji',-
mgcJr p lQ per cent. of the dry'matter. Ld;h;;;tt J;;i;total,virus is obtained in the sai (6g).

F"ltff :'.:lili'.H.',:H,$S',",.1Tfi i?l',r*,1",t?::,,"#[*oLHHof difierent sizes and lengths. rne most stowlv sedimenfins

tr-.llii;*'"HY;:fr ffi $":tffi thf ,l"#""JTriT:
. 
. The. joint work with Mr. L. V. Chilton of Messrs. Ilford, directedto producing more suitable emulsigr-rs f.. th; ;";;";i#;;;:has continued. Attenrion has this year been ai."ctea cni".nltowards .emulsions desensirized t" ligti;-_;;;'";;;;il ;" #imore highly conducting emulsions.
. P.otato virus X was also obta.ined from leaf residues bv finegrinding and incubation with snir,i"r,ai..t."y"d-[""-ffi .j'il';*tditTf ;].,i,Ui"?t,flj*i
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virus, potato virus X preparations obtained by gillding leal
residues have difierent prop€rties lrom those of Preparations made
in other wavs, probably because they contain a greater Proportion
of smatl particl&. Thrise particles can be aggregated into long rods
bv suitable treatmetrts. New strains of virus X have been found
w'hich reach higher concentrations in infected sap tban those
previously used." Yields of 2 g. per litre of sap have 

-been 
obtained

ivith somi of these. The mamer in which this rrints inactivates
and breaks dowrr with various treatments has been studied'

A study was made of substasces that revesibly inhibit the
infectivitv-of tobacco mosaic virus. Most oI these are substances
chareed 6oDositelv from the virus and combine with it, often to
orod-uce a' i,isible 

-orecioitate. The enzvme ribonudease inhibited
infectivitv of the irms'much more strdngly tban did other tested
proteins wbich combined with it (78).

2, Glossho*se worh

Considerable attention has been given to the conditions that
afiect the susceptibility of plants to infection vdth viruses. Light
intensity was thi most important ol the variables tested. Redrrcing
ilumination in summer 1o one-third increased susceptibility to
tobacco lecrosis, tomato bushy stunt, tobacco mosaic and tomato
aucuba mosaic viruses by more than five times. Reducing the
light intensity also increased the virus content of sap lrom infected
leaves (@).

periilisers also influenced susceptibility oI plants to infection
and the concentration of virus attained in infected plants. Increases
of both nitrogen and phosphate reduced the number of local lesions
produced by tobacco mosaic virus on Nicoliara gldircsa and by
iucuba moiaic virus on tobacco. Potash had no significant effect.
Phosohate sienificatrtlv increased the virus conteot of infected
plant's, whereL nit.ogdn gave only a slight increase, and that orly
in the presence of sufficient phosphate- Virus preparations made
from plants given widely difierent fertilisers did not difrer from one
another ir their infectivities.

Several strains of potato virus Y have been difierentiated by
their reactions on a range of commercial Potato varieties. These
varv in the svmDtoms caused on Maiestic from a severe leaf drop
str;k to a Iiinf mottle. All these iorms were transmitted by a
number of difierent aphides, but no vector has been found for the
aberratrt strain, Potato vtus C, which causes toPnecrosis in
Majestic.-Difierent 

strains of potato virus X spread at difieretrt rates in
the field, but even the most rapidly speading strains infected only
l0 per cent. oI the healthy potato plants in contact with inlected
onei. Spread occurs mulb more iapidly between infected and
hea.lthy iomatoes, and in this plant root contact is as efiective as
Ioliage contact in spreading virus X (79).

A tobacco necrosis virus was isolited from the leaves and
flowers of a naturally-infected Primuh obconi.ca, which showed no
syrnptoms and in wliich the virus seemed to occur orly in isolatgd
a.eai. Tobacco necrosis viruses enter and multiply localty in
primulas without producing symPtoms; movem€nt from the
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inoculated _regions occurs only rarely and fails to give a fu[
systemic infection (67).

The properties of dandelion yellow mosa.ic virus which causes
a severe necrotic disease of lettuce were studied. It is transmitted
by the aphides Myzus ornalus, M. ascalonicus arld Aulacorthurn
so/ari, whereas lettuce mosaic vims is not transmitted bv anv of
these vectors, but by Myzus ,ercicae (77).

A yellowing disiase- ha-s'been foini associated with a new
variety of sugar beet in Ireland. All stocks of the varietv were
afiected, and as the condition appears to be spreadine td other
varieties it may be a virus disease, possiblv related to viris yellows,
but this awaits confirmation.

Most of the diseased tumips and swedes examined durins theyear proved to te infected with cauliflower mosa.ic virusi the
sl,mptoms- caused by this v1ry greatly with fertiliser treatment,
and--can be completely inhibited by'pota-sh deficiency. Both
calliflower mosaic and. cabbage blatk- ring-spot rirusis (Tumip
Yrrus l) were shown to be non-persistent viruses.

Comrnon pea mosaic yirus was also shown to be a non_persistent
yiry!. Of the three aphides, Myzus fersicaz, Maoosibhuh bisi id
Alhis fabac, M. percicae proved,io bqthe most efiectiie and'M. Oii;
the least efiective vector. For enation pea mosaic virus. on'the
other hand, M. pisi proved, the best vector.

3. Fidd uork
In cooperation with the Crop physiology Section an experiment

was made to determhe tbe efrect of infection with su-gar beet
yeltowp.qld mosaic viruses on growtb and yield of beet. fritn the
lnsecticides Department experiments were- made to test the efiect
of various insecticides, including D.D.T. and Gammexane, on spread
of b€et yellows virus from iniected seed plants. An 

"*p".i^*twas also arranged for the British Sugar Corporation to^ provide
lnltey.l fgl testing the_ effect of yellows on sugar conte'nt and"Noxious Nitrogen" of the beet.

In cooperation with Advisorv Mycologists and others exoeri_
ments.with potato crops on the dfreci of dite of plantine and faieot lrttrng, aod on the effect of roguing on the 

-spread"of 
rusose

mosaic (potato virus Y) and leai roll have bee'n continuet-in
H.$.r.Llnq...4d_Derby. Results of these experiments will tre
available in l!a7., In lg45 tbe spread of rugose niosaic was smaller
than usual. Leaf roll also increaled ters thai usual in the Southern
counties, but more than usual in Northern counties. fUoii oiltre
transmission of rugose mosa.ic, and approximately half that oi leai
roU,.had occu_rred by the beginning irt eugust.- At Rothamsted
rogurng secondarily diseased pla:rts in mid- Iuly did not substantiallv
reduce the spread of either rugose mosaic or ieaf roU. In l9&i tht
survival of volunteer potatoes-from the previous v"aa'a "-o *." oi
tbe usual order of from one thousand io four thousaud rier acre
but only few volunteers survived on the Rothamsted and'Wobirrn
Experirnental Farms.

A survey of aphides overwintering on field and sarden Bra-ssi.ae
in glass and chitting houses, and ori prun* spp. ivas made duiins
the early.months-_of the year in Beds., Derb!,., Herts, and Liocs]-l-he relatively mild winter and warm spring-enabled the aphides
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to overwi-nter and achieve large populations on their winter hosts
in marv districts. A new sitJ for ihe overwintering of aphides in
this coirntrv was discovered, large numbers of the hs€cts being
found in mingotd and swede clampe. During the autumn colnts
of aphides weire made on mangold and swede crops in Derbys',
Hert!. and Lincs. Aphis coGts were made on potatoes at
noitramsted, in Notts.,Lincs., and Derby. Counts were 49. T"dq
bv advisory entomologists and other coo'perators at nine additional
centres. Eiehteen adhesive aphis traps were operated ln connectlon
with these ixperiments. efhis populations of Potatoes in the

-utt of Eoet.i,d were rery sinall fhrbughout the season:in Derby'
and Lincs. thev were below ttrose of the previous year, but were stL[
considerably liigher than in the south. Trap catches were very
small compared with Past Years.

MYcoLocY
Violet rool rol (Helicobasidium fwfureum\

A laboratorv studv of factors afrectiog the production and

..o*tb ot the 'mvceliil strands of H. furf*reum was eompleted
E rrion th" vear. 

- 
Progressive infectioo and rotting of the potato

tuberi used"in this stu-dy was obtained only when the tubers were

attached to the parent 
-Plant 

and still growing; harvested.tubers
buried in elass iais of soil could be used, however, for measuring the
productio; ant epiphytic grollth of mycelial strands in the

iaboratorv. Production and gro*'th of strands rncreased wrth
.o"""ntiJtion o[ nutrients in m"eat-malt agar, and especiaUy with
that oI the malt constituent. Soil acidity depressed strand $owth
at medium and low but not at high soil moisture content, and not
in the soil sand mixture (85).-- e Gtt"iqr" has Ueeri devisea for inv-eqtrgating the survival in
soil ol the dlerotia of H.lurtu/curn- Sclerotia are produced on

asar olates and buried in ilass jars of soil kePt in the laboratory,
aid simples are tested at intervals for viabllity on -carrot seedhn€s

raised in the slasshouse. A new mvcological tool, the multiple-
ooint inoculatiie needle, was devised for this work (86). Preliminary
iorfi" n."" inEicated ihat longevity of sclerotia decreased with
increase in nutrient concentration of the substrate on which they
were formed, and especially with increase of nitrogen'

Cluboot (Plasmodiaphoru brassicaz\ of ctuciferc

A studv of resting spore survival h P. brassicae by means of the
infected r6ot bair co"uni method has indicated that, under suitable
ioil conditions of light texture, moderate acidity (pH^!'0) and high
moisture content (fu per cent. of saturation), some 90 per cent' of
the restins spo.es miv germinate spontaneously in the 6rst few
o,eeks, or"ev6n days, iftir their incorPoration with fallow soil, in
sDite of the abseice of host plant roots' A Proportion of the
iL.""- hower.., do not germinate spontaneously in fallow soil, and
sb serve to perpetuate the organism. Experiments with dormancy-
breaking stimulants are in progress.

Eyes?ot (Cdcos|ote .a herfoltichoides) of cercals

Reeional survevs in E. Anglia and Northants showed increasing
troublf from evesiot resultin[ from intensive cereal cultivation.

The yield oi wheat grown in Pots and infected by Ccrcosfotel'la
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kQolriclnid.as was depressed while that in healthv control rrlants
w-as,Iittle afiected by too high a seed rate. Spraying with sulDhuric
acid in March increased tlie ldd of infectid irtaits, but irot of
bealtiy control plants. Sprayirs too late. i.e. niia-e".it. had litrie
etrcct 6n ldd oi infected [,uf reouced rh"i ;i ;L;i;irr;.- l;';
factorial field experiment on inJected wheat, spravins wlth sulohuric
acid in March reduced the area lodged tioin 5O [o 30 ;f ;t.
Increase in seed rate and increase in iop dressine with arimonium
sulphalg increa-sed the area of aop'lodged. "L"t"_-o'rr 

"rop.gengra.lly lelded less tban early sown ex6pt with long straw6d
vanehes whrci were badly lodged through disease in ihe earlier
sowrngs.

. The _suscrpt'l'ili ty to C. herpotrichoides of difierent hosts
decreased in the fotlowing order: wheat, barley. oats. wild oats- rve-

Publications (induding Summaries), page ib3.

Take.all of Wheat and Barley
The take.all disease of wbeat aDd barlev. caused bv Obhiobol*

graminis Sat., has been one of the main fioblems .tirai6a i" tt"
Department for the past l0 years. Mr. S: D. Garrett ,t"it"a frG
rnvestryations of soil conditions t-hat influence the occurrence of
j.akFa[. at .the. Wa.ite Agricultural Research Institute oiea"f"ia",
South Australia, in 1932, and continued them when he came to
Rothamsted in 1936. Witi the successful comDletion ot; fieid
experiment on the control of take-all. this como.ui.,"r."irr. i;";.fir;-
tion has now been concluded. In UtL succeediire oaees Itti. C"o:it
summarizes the results and conctusions to Ue ariri,n'from f,ii *o.t.

Preliminary investigations in the glasshouse usine earthl"wi;
pots.containing 4 kg. of soil gave disippointiag resuits, so a more
preose method was sought, This was achieved bv workine in the
Iaboratory and using glass tumblers holdins 2j300 gm."soil as
containers. The glass-tumbler method was fiist rrsed ti strrdv the
efiect of soil conditions upon the rate of sroMh of tt"-"i"n"i
h1phae of O. graminis along the roots of wf,eat seedlinss: srowth
was more rapid ia light-textured than in heaw-text"urecl" soils-
which agreed with the grcater Drevalence of tike_all on lisht_
textured soils in South Australia. Growth of the runner hvo'hae
was found to be most rapid around 24, C.. ana wneat seeJti".( ir"iu
most severely affected by the disea-se at this temoerature (li.

c-rowth oI the hyphae of O. grantizis along wlieat seedline roots
was tound to rncrease both with improvcmenl ia soil aerati6n and
with.rise in.pH valu_e of the soit, beGg most rapia i"ligr,i_i"ii*"J
arl(ame so s. Iludence was put forward for the hvD;thesis that
the lactor Iimiting rate of growth of the runner hvjhae in heaw-
textured and in acid soils was tbe accumulatioi'of resoiratofo
carbon dioxide in the micro-ctimate of tbe root aurt""" r.""I--C."i
correlation was obtained between soil conditions ""ti-"- f".
growth of runner hyphae along the roots in ttresd- iuUcilto..,
experiments, and those known 1o favour tbe field incidence o'f
take-all in South Australia and elsewhere. This coincide;c; w;
epitomised as follows: "Rate of growth of th" f;;;;;; ah;
root system must be one of the cfuef factors determining wh"ether
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