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

https://doi.org/10.23637/ERADOC-1-66 pp 1

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

Report for 1934
Full Table of Content

Plant Pathology Department

Rothamsted Research

Rothamsted Research (1935) Plant Pathology Department ; Report For 1934, pp 31 - 33 - DOI:
https://doi.org/10.23637/ERADOC-1-66

http://www.era.rothamsted.ac.uk/eradoc/
http://www.era.rothamsted.ac.uk/eradoc/book/66
http://www.era.rothamsted.ac.uk/eradoc/book/66
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-1-66 pp 2

Family
selectioa
troup.

3l

NEDDcra oI Avcrago *cight of sced Avcagc for
pl,.ots harvest€d, ploduced iom each family. two yoats.

1933. 1934. 1033. 1934.

A. Provence
8.33.185
c. 32-60
D. 32-33
E. llr
F. -28

A. Prcveace Irom codme.cial seed. B, C, D, E, F, progeDy oI hybrid
salections.

Maizc atd Soya Bcans atr Wobut Certain Manitoba varieties
grew and ripened successfi.rlly, producing good well-matured seed.
These experiments are to be eJdended.

PLANT PATHOLOGY DEPARTMENT
MYCOLOGY

Mr. G. Samuel, the successor to Dr. Stoughton, began his work at
Rothamsted by making a survey of the fungus diseases situation.
He has shown that a kind of antagonism exists between certain
groups of soil fungi so that one cannot develop when the other is
pres€nt. This sugtests possibilities of controLl.ing pathogenic soil
fungi that will be further studied. Meanwhile an interesting side line
has been opened up : some of the actinomycetes picked out from the
soil have the power of making fragrant perfumes. As the subiect lies
outside our purview it is being studied hy a well-known' manu-
facturer of scents and perfumes. This sa.me expert found among the
by-products of the milk effuent investigations a substance whic-h we
had been seeking to destroy but which he regards as of considerable
potential value ?Ls a means of enhancing scents. Trulv it is im-
possible for anyone to lnow where a scientific investigation may lead.

VIRUS DISEASES
When the Imperial Agricultural Conference of lg27 recommended

that a central station should be set up at Rothamsted for rexarch
on virus diseases, it was recognised that their control would best be
achieved by a study of the viruses tlemselves. It was realised that
if the pathogenic viruses were living endties their mode of life must
be something different frorn that of a bacterium or fungus, and no
satis{actory treatment could be devised without an adequate under-
standing of their nature and the conditions of their activitv. The
work at Rothansted accordingly was designed by Dr. Henderson
Smith and the staff of his dc[irtment for'more 

-general 
stud.y of

viruses rather than the specialised investigation oJ the indiviilual
disease and the individual crop, and the research now irt progress
continues to bear this character. Particular disca-.es are stirdiid in
detail from time to time as occasion demands, e.g., the aucuba disease
of the tomato, the virus diseases ol Hyoscyaius, but alwavs with
the object of furthering the more gencril reiearch.

The precise naturc of a virut is still uncertain, and the work
continues to probe deeper into this question. It has been shown that
the virus is almost certainly partlculate, and not diffused throughout
t"he liqui&; in which it is found, that it is of a definite size ivhich
rernaiDr the same, ildependent oI the host from which it is taker, and
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that different viruses are of different sizes. The virus could not be
obtained wholly free from nitrogen nor could we substantiate the
statement that it is crystallisable ; we have, in common with all other
virus workers, failed to obtain multiplication in the absence oI living
cells, and have produced some evidence tbat it is not, at least in thi
case of one virus investigated, an invisible stage in the lile history of
a visible bacterium. Is physical and chemical properties, its behav-
iour ulder enz),me and photodynamic action, and other characters
have been studied. The dirovery in America of the local lesion
technique has greatly facilitated damination, but this technique is
itself not so straightlorward and simple as it seemed at one time-, and
its results are largely dependent on the previous history of the in-
oculated plant. All these questions are still under examination, and
are taken up again and again as further knowledge suggests possibly
fruitful lines of attack. At present our position is that it isdiftcult tb
deny the living character of viruses, but their extremely small size,
approaching molecular dimensions, suggests that they aie alive only
in the limited sense in which a gene is alive, and that they are in-
capable of independent existence.

Their relation to the living plants in which they are found has been,
and is being, studied in great detail. During the last Iew years virus
research eveq,rvhere has passed out of the descriptive stage, in which
an account of the s]'rnptom-slmdrome o[ a disease tas considered
sumcient, into a stage that is much more analytic; and t}Ie gen-
eralisations of the earlier pend are found to be inaccurate. It has
been shown here, and is now generally believed, that a virus drsease
is not necessarily a general systemic disease, as was at one time
thought, but may be localised within the infected plant to definite
circumscribed areas, in which the virus multiplies. The mode of
movement of the virus within the plant was considerably clarilied
when it was shown here, for the first time, that virus did not travel
in the water-stream, as had al*ays previously been assumed, but
was associated with living tissue only. There is still scope Ior much
work to be done on ttris subject, and on the methods of infection and
the factors which influence success or failure in inoculation. The
effect of viruses on the metabolism of the infected plant, v.ith which
is bound up their slrnptomatology and the damage they inflict, has
been and is being studied. A recent development, of which the
further outcome cannot yet be foreseen, is the discovery that a
plant inoculated with one strain, possibly of low virulence, of a given
virus is protected against later inoculation witl a second, possibly
more virulent, strain oI the same virus. The occurrence of strains
differing from one another in one or more req)ects is coming into
m<.rre and more prominence, and it seems certain that such strains
may arise in nature as well as in response to artificial treatment.
These questions have occupied us during the past year, and will
continue to do so in the immediate future ; and some preliminary
work has been done on the introduction of serological methods into
our plant virus research.

The intimate changes which ttre presence o{ virus produces
within a cell have received much attention in the Department in
recent years. The demonstration that the intracellular inclusions,
rrhich were long regarded as characteristic of the presence of virus,
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are not a stage in the life history of the vinrs but are in the main areactron oJ the_celkomponents to the virus, a demonstration which
nao oeen bas€d on drrect observation of tbe changes occurring in theinfected cell, has been strikingty conf.irmed btttiS-tu th;;;A; ti;irt rs posslble by chemical agents, e.g., molvbdic acid. to iirduce the
tor"matron ol slmilar inclusions in the absenc'e of virus. The cond.itionswhich control this lormation of inclusior-U"ai", -" ,tiff'rU*r[.*iliwe have been errdeavourilg by micro_manipul"tir; ;J;;;
orssectron methods tg-study the changes induied inside the ceu on!'rrus rntroduction. This is a highly slilted and difficult technioue-whrci rs not-vet fu y perfected, but it ought to add considerabli to
.rll -Tly,"gq: 

ol.what occurs w"ithin the cell as the consequenci ofme entry ol the vlrus particles.
The Iact that in niture virus is mainly transmitted from Dlartto .plant. by_the agency oI iDsects ha.s led to mu;h'i;bo;il ;;Jwthrn the Department. Ttre determination of the ilsects mainlv

responsible for dissemination of the yiruses studi"a t* i. 
""--J-;'-trvely strarghflorward, though the fact that tle vector for one oi thecornmonest.ot our potato_virus diseases is still unidentified showstllat the-tasl<- is not always easy. But there are many problems stillunsolved whlch deal with the mechanism of the triniference fromplant to plant, ard the behaviour of th" "i.* *ithi;;ffi;; ^i;j;

generally assumed that the r.irus is introOucea into ile ;an-i ;fithe saliva of the infecting insect ; but it i. noi J"r, frovi th;;";
reacnes the salr\-a, what interferes u.ith it in those insects which donot.function 

,as vectors, nor why one insect ."" 
""rrv-*nU" "".itiiot slmllar habit does not. It is evident that the ouintities of iuice

must qe very small indeed which can Ue taten inio ihe-it #;;
canal through 

^the 
tin].stylets of, say, an aphid in the few minute's

sufflcrent to tntect the insect, and we have tried to obtain some ideaoI tne quantttres involved. Three methods nere used. includins
feeding the insects on radio-active material. ;hose;;;;;; #;;i:quartit-v can .bc measured ; and the results 

"r" 
il i"i;;;;;;;d;;.tne amount rs so small as practical ly to demonstrate that mutti_plrcatron must occur witlrin the insect in those cases wbere the

inse.ct remains infective throughout its tife atter a sinsiJ-sh;;;ril;ol leedrng on the infected plant. We have tried-throueh6ut to
lntroduce rnto our e-ntomological work quantitative method;, and an
exrensrl'e-stud.y, stlll tn progress, has been made of the ouantitative
relatrons between number of insects, time of feedine, anid resultantinfection. 

, To obtain results statistically 
"aiO. 

tlii'ilvof-"".-.*"i."
large number of plants and much repliia.tion, b"tlt il;l;;il i;eto the detcction oI a marked seasonal r.ariation l" il" i.f*ti"ii" 

"'ithe insects used, and wiU itsetl place on. fir- io""datio";;;li ih;i
rs conunonly accepted on rather uncertain evidence.

ENTOMOLOGY
, , 

The work of lg34 was mainly concerned with studies of the factors
g9t9rmtnug the lluctuations and migrations of insect populations-lr rnvolvcs taklng trequently ard systematically a censirs of thepopuatlons ol rnsects concemed and met}tods of daing this have beenworked olt. The results are then correlated *itn 8i-*"ti. i""iJ[.
and, for the night flying insects, s/ith m-rlight ;; ;ildir;;iA:

c

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

