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THIRTY YEARS OF STUDYIXG VIRUS DICSEASES

I PLAVTS TN USSR

Y. L. Ryzhkov

The rreat October revolutior whick ha2s transformed all asrects of
life in our country, hacs brought into veirg newcievelonmeﬁts if old
cities, ard new cities ir deserts ard woods. It has also created rew
bra~ches of ecoromic and spiritual activity, amonz which we maylist the
study of virus diseases in plants. This is correct even though the first
experimental investigatiors of virus desease in tobacco were conducted at
the end of the last century by D. I. Ivarovsky. Following the discovéries
of this pioneer in the study of filtrating virﬁses there is a long in-
terval, and published words in the Russian language on the subject of virus
diseases in plants begin to appeér again only after the October revolution,
The founder of the Russian phytopathology A. A. Yachevsky published
in 1925 a pamphlet dea..nrg with the virus diseases in potatoes, The
first cxperimental work which was carried on in the USSR after Ivanovsky
deals w{ﬁﬁ infectious chlorosis ir the spindle tree ard was published in
1627, Somewhat later Tkrainian phytépatholorists conducted a large ;cale
irvestipation of mosaic blirht in beets, resultirg ir a comrilation of
works oublished ir 1930 under the editorship of ¥, P, Muraviev. 1Ir the
same year, under the leadership of the author of this article, at the
initiative of T, D, Strakhov, there was organized in the Ukrainian

Institute for Plant Protection the first laboratory for the special study
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of virus plant diseases, During subsecuent development of work in this
direction the publicaticn of spzcial monopranhs acauairting the Russian
reader with the literature of the world (1932, 1935) was of great importance,
ag well as a series of conferences in Xherkov in 1935, aiéo in Ndscow in the
same year, ard then again in Moscow in 19L0, |

V. A, Riakhovsky took unor himself the task of compiling a Russgan

bibliograchy or the virus diseases of vlants, ard PIVP' the following firures

Years Works published
1892-1917 15

' 1918-1928 | 20
1929-1933 3h
1934-1938 254
1939-1540 122

This table shows that the majority ofVRussian publications came out since
1933, afﬁer appearance of the first morogrzph devoted to this problem;

The facilities granted by the Goverrmmert to Soviet scientists made
this rapid develorment possible. Durirp a short time an enormous amount of
work has been dore in the study of virus diseases occurring ir our coﬁntry,
wherehy some cultural plants were studied in particular detail.

I. P, Xhudyna studied and identified the orircinal diseﬁses of tﬁe
tobacco plart, and preventive measures were devised to combat these diseases,

The virus diseases of the tomato plant are discussed for the first time
in the works of V¢ L. Pyshkov and I. K. Kovachevsky, and simultaneously
with Australian authors they published a treatise on the nature of dige
bud.# K, V. Sukhov and A, M, Vovk, V. K, Fazhurilo and G. M. Sytniko?

studied some very interesting virus diseases in graminesus plants, which

# Dig-bud is called in Russian "stalbur" and is transmitted by hyalcathia
obsoletus, Translatorts note,
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" were new to science, rosette blight of ocat, and tne mosaic disease of:
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wheat, V. 4. Kreutzberg has described a disease new to science of thé

pistachio nut, Here should also be mentiored the works of E. D. Yakimovich

1

on virus diseases of soya, of 0, V, Vertogradova, O. B, Vatalina, andfothers,

on thz vifus diseases of berry plants; of K. S. Rakhlis, on the virus .

diseases of hops; of K. V. Yatsynir, on the mosaic blipht of the cucumber;

w3

of ¥, A, Ositskaya and M., I. Goldinz on the tomato blight, etc,

Tr the v;rious republics of the Soviet Union local centers have ;-
risen f@f the study of virus diseases., D, D, Verderevsky in Azerbeidjén

has discovered §he curly leaf of the cottor plant, which has been tho;oughly
studied by S. V. Moskovets ard his collaborators, other virus diseases in
this locality havirg beern studied by S, I, Shirinova, Under tbe leade?ship
ot S. A. Konchivelli a serious study of virus diseases in Georéia was con-
ducted by E, A, Eristavi. In Armenia studies along these lines were made
By D. V. Babayan, A, V. Kirokasyan; in Bielsrussia, by R. M. Pivovarov;, and
others.,

The firsﬁ Russian investigations of insects, carriers of virus di;eases,
can be at@ributed to A. I. Vavinenko, who ascertained the mosaic blig#t of
beets. K. S. Sukhov and A. M. Vovk found the carriers of the rosette éisease,
the yellows of Kok-saghyz, and dig-bud. V., K. Fazhurils and G, M, Sytpikova
discovered the carriers of the mossic blight of wheat, V, 4, Kreutzberé
ascertained trfnsvresponsible for the proparation of the rosette disease
in the vistachio éut. V. T. Krivik worked with nlant lice, carriers of the
virue disease pf;wd%atoes.
Virua dineasag of nlants have beer studied very diverssly by Soviet

cciartists, Of iftergsﬁ‘sre the natheloric 1, aratomical works of E, ia.
Rokhlira, P, V, Mikh#ilovi, ard othera, The anatomical method makes it

possible to diagnoase disease of the nature of dig-hud in the tomato, even
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in cans and other foodstuffs oremared from diseased tomatoes,

In cytolorical works special atitention was paid to crystallic ine
clusions. M, T, GolZirn described new tynes of crysbals in the mosaie
disease of the tobacco nlant, uzing a micromarinulator in siudying them,
K. S, Sukhov and A, M, Vovk studied virus erystals in the mosaic blight of

wheat ir rosette and breaking disease of the tulip. Many Tacts have been -

found facilitating the diagrosis of virus diseases fromcrysts™ ,
Pathophysicological studies have always occupied an outstanding place ;
in Soviet investigations of virus diseases, The first writings along these f

lines dealt with the transtormation of matter in dig-bud,(I. K. Korachevsky)

and catalysis in virus diseases of the tobacco plant and potéto (v. L.
Ryzhikov and I. K, Korachevsky.) Mention must be made of the extensive
studies of V. F. Kuprevich, and also of A, I. Kokin. L. Kh. Kara-Murza
has studied systematically the physiology of curly leaf in the cotton plant.
The phosphorus metabolism in virus diseasss of plants was first studied in E ] i
the USSR, and here too the infiltration method for the study of the fermen-
tative activity of diseased plants was first applied, Likeuise exveriments : i
were conducted for studying diseased plants under corditiors of starvation { ‘
(V. L. Ryshkov ard collaborators,) As a result of these works it was not ‘
orly vossible to defire from a pathophysiolorical voirt of view a whoie
series of virus diseases, but likewlse to obtain pereral results. Thus
it was established that with the mosaic discase in tobaceco plants there is ° ;
! a sharp increase ir the relationship of albumin nitrogen to albumin phos- i
phorus, which points to a decrease of phosphorusin the diseased plant, It |
has been shown that with a lack of nitrogen, plants affected with mosaic

disease expend nitrogen more economically than healthy slants, etc. In=

teresting data obtainsd by L. H. Kara-Murza confirm the origin of tonnic
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substances from hydrocarbon., The examples mentioned show the importagce of
the Soviet school in the blazing of new trails for the pathophysiologj of
virus diseases in plants,

Sereological studies were first conducted by B. P. Matsulevich in the
laboratory of T. I. Fedotov., Upon organization of a virus laboreciory in
the Moscow Station for Plant Protection, its marager, Prof. M. S. Dunin
has paid much attention to the develorment ard improvement of tne sereological
method, The drop method of this author permits to apoly serodiagnoéis under
field corditiors, P, A, Gerasimov, T. L, Xudriavtsev, E, P, Shatova have
worked or improved nrevaration of various serums,

4 characteristic feature of Soviet works dealirg with virus diseases
is the emohasis vplaced on attemots to combat them. Previously it has been
mentioned that I, P, Khudyna has devised a system of measures contributing
to a drastic decrease of virus diseases ir the tobacco plart, M. F, Ternovsky
and I, P, Khudyra, b means of intersnecies hybridization, have developed a
clever method permitting to remove the virus of mosaic disease f rom the sur-
face of tomato seeds. Works of the same authors have brought about a system
of methods for conbatting virus diseases of tomatocs under conditiors of
protected ground. The curly leaf of cotton plants was a serious threat to
erops in Azerbeidjan in certain years, but tharks to the works of S, M.
Moskoveto and collaborators it was poscible to reduce the disease of cotton
plarts to insipgnificant proportiors,

To Soviet sciertists may te ascribed a preat mary rew ideas in the
corbatting of virus diseazes, The feature which all these ideas have in
comnor was the attemnt to act or the virus dissases throurh changes in

ecnlory, In this correction mertion should he made of the work of T. K,

Korachevsky vho proposed denre plantirgs Lr order to combat dig bud, a
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detinite waterinz repime, a malehing of scil, etc.; also of the works
dealing with rosette disease by S. L. Cribennikov, She Sh. Xhairullin,
and others,

Aside from work of a phytovhathologzical character thore also was
developed in the USSR an origiral slant ir investipations of filtrating
viruses. Soon after Stanley secrepated the virus of the tohacco mosiaic
disease ir the form of a vure zlbumin preparation, we obtaired this virus
by ori=ziral method, which as the works of E. P, Shretova have showr, way
2150 be utilized in obtainirg the virus of the mosaic disease in notatoes,
World scierce, includirp the Soviest sciertists, were faced by the fact
that some of the filtrating viruses were reucleoproteids canable of forming
real crystals or paracrystals, The filtratirg viruses which in the course
of a great mary years would escape us through the pores of the chamberlain
candle, and which gave rise to many suppositions, were now in our hands,
The widest possibilities opened before science, and a serious responsibility
rested on the shoulders of investigators. What means to chose in order to
make these new urusual facts understandable and recorcile them with our
existing concept of life?

The work of foreigm investipators waa cordvwcted prircipally along the
lires of studying ohysical and chemical prowertics of irus rrotein, Po-
cause all efforts were concentrated in this direction ir a short time virus
alhumins were studied chemically and physically rot lcss thorousrhly than
accoasible albumin metter, Hovever, very little attertion was psid to the
biolorical sctivity of virus albumir ard to the problem of self-renroduction,

while these very ocuestions were riven tre centsr of attertion by Sovist
scientists, who deserve credit for devisiig nlans in conducting research,

for original methods of research and for obtaining the first significart results.
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tecorc’re t0 *the plars nrovidirg for there irvertiratiors, it was
regecsrary to fird oul {irzd o 311 +hether core biolorical or bio=
chemieal nctivity could not he arcerta‘red in vitro, The first investipations
condusted oy V. L. Ryzhkov ard K., S. Sukhov revealed no fermentative activity
in preparations of virus albumin, which arparently remairs true to this day,
because at times irdications of the fermantalion of certain nrotoins may be
conditiored by the additior of corrcenending Jerrents, Another series of
exneriments was devoted lo attenpis ot Lindirg active ecroups of virus 2le
bunin and at ascertainirg uvor wihit fundarentals the biclopicszl activity
of the viris rests. These investifaticns conductsd by P, A, Apatov cvro-
duced results similar to those obtaired by forciem sciertists which were
rublished about the s2me time,

The Aecire to asceriain the vlace occunied by virus alburin amorz
other nlart albumirs has made us search for ways of dividirp these nlant
rroteins, e were rot able to ascerinir that to the extert that virus
albumir would accumulate in a plant tre cuartitr of other slbumirs wc:ld
decrease, Later hovever, as rcrtiorcd abow:, it was passible to deomore
strate that with the accumulation ol virus albumin, the plsnt oroteirs are

subjccted to a far-roachirg ocualitative charpo,

The study of the pathophysiolory of th: cdiseased plant helps but little
in ascertaining the biochomical shifts hich cauze an accurmlation of virus
albumin, because it is i{xpossible to excludu ai the sams tire the ocour=-
rerco of deop secondary chinges resulting from the dizeaczed corndition of
the asci~ilatory arparatus ir the nlant, 2rd other syratons,

Ir order to study the rhysioloricnl sonditinrs of virus accumilatiors

¥e suecarted 8 wethad vhich has beer ealled "reihnd of halver," The
tea%ated tobaceo Yravos are rubhed vith tuice cortaipnine virus arl are

thes gut 2lacp tre matr stem, ore hil” of the loar he'~p used for exncrie
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rerts, ~nd thc secord for cortrol.

Thera have also becn corducted olanrod irvestiratiors of the vhysiolorical

corditiors 0% wviruc aceurulatior. Tirsb of all this mesra stadyvire virus

i
H
H
!

acenmlation urder loss of nitroren and nhosnhorms, These cxnerimerts br ’

Ryzhkor ard Smirrova have deflirdtelw shown that urder corditions o star=-
vatior the virus albunin is rot sibiccted to nvdrolyeis, the virus titre beins
s hirh as ir rorrmally fecdiry ovlarts.

The latter econclusiors however hawve teen contested ty Arericar authors,

e i B A e el S b & St

ard at the present time the auestion his oveen ¢reatly complicated by the
fact that the existence has beer proven of a olant virus in bound form,
whereas previous exverimenits have shown only a soludle virus, Virus in
plastids was found by Ryzhkov ard Smirrova, vas later confirmzd in &rglish
investigations, which have revealed a great quantity of virus in »lant
fivers.
When we started this work it was neccszary to ascaertair the most

elemertary ouestions, because we were workirg on virein territory. isa

result it was possi*le to detar-ire the temmerature lirits of virus

accurulation, the irterrelationshin betweer tha accumulatior of virms and

- -

vartial nressire of ox#ror, aceurulatior of virus urder corditineg o _
rarcosis, ete, Svstematic i~ves*ieatio=s “ere rmade ir order to dster-i-e

‘ ta what extent the accurulation of virus di-erded unon var%ai:a ferrartative
| systems. We used irhibitors of ferrentative systens ard ocbtalred a whole
series 62‘ 'mgntin Nsﬁlts; for irstarce e 'dcur.‘timd the i{ndeponderce of
Fl. the ulﬁtprodﬁcﬁw of virus fro= glycolithic procesecs, from forments

' scting with sulphuric coabinations and pyrophosshase, ete, At L% s

time substances were duéonrod capable of suppressing the aecusalation

of virus, such as, thyaxin, dinitrooherol, and sore scridizic orenarotions,
Tta study of the relationship of virus aceusmlation from cations has lod
afe
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to an unexnccted discovery that some cations suprress the accumulatioﬁ
of virus, while others do rot have these functicns, There was rothirg
anzlorous in ary foreipn literature, not countire works dealing with
bacterdorhnpren,

“iltrating viruses are of sciertific interest rot only as such, but
as a rodel for the study of various pereral biolorical vroblems, It is
from this noirt of vicw that the limiid virus crystals have becrn stndied,
It had been fournd that the hycdrorhil collisids cause a segreraticn of virus

in the form of liauid erystals which, torether with other similar ones,
were studied as a model for paracrystallic structuras of cytoplasm, For
a long time it was not clear how crystallic virus deposits are forrmed in
the cell of the diseased nlant, because outside of cells it was possitle
to obtain virus of a crystaliic formation only in abioclozical conditions
(low pH, sreat concentrations of ammonia sulphite,)

Tr oripinal phase in the study about viruses is the influerce
exercised by viruses on the formation »rocess in plants, A whole series
of exprcriments have shown the possibility ¢f obtairirz artelysaa by means
of virusez, and on havd of the material affected by virus it becsme
nossidle to study various reenlar procceser {r the flo'ar formation,
Lately it has becorc fashiorable to fixtopose virus and ﬂeres, as 3
remilt of which sore American irvasticators arrived at thd rost extreég
corclusiors, Thus Tarlirgtor mairtairs that there 2 nro furdamental dife
farence between infection and hersdity, while 'lood asrumes that the |

rerotically conditioned hoterocenocus form mty become irfcotious, In our

" Soviet literature cuestions of this sort hsd besn dircuszed ir detail, even

before the discovery of the albumin rature of virus, wiireas the moro-

grachTtstion snd Diseases of the Chlorophyll Srain® (Voscow, 1933.)
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with the nrineipal difference beticen heredity ard irfectior. There iz no

e v 4

necessity of addine amrthing at 211 ¢to thurc facts obtaincd mere thun 10
years ago. The conclusions ol Darlingicr ard *Jocd remird of the pre-Pasieur

teaching of self-generation, and shcw a deterioration of seiertific thourhi.
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In makirg pereral conclusions and wishing to defire the most =ig-

nificant poirts for the comi-chersion of viruses by Soviet scientists, it

et ot

must be stressed that our investigators had no pari in the separation be-
tween viruses ard the biological medium in which they circulate. Althouph

mary filtrating viruses were capable of crystallizing with albumin, we

considered it incorrect to regard the study of viruses as a chanter in bio-

a

chemistry. Viruses are not only matter, but matter of a special order,
capable of parasitism, eaquipped with prorerties havirg arisen ir the rrocess
of the'struggle for survival and s2lection. This permits to speak of the
_divergence of viruses and to demard a natural philcgeretic system tor them.
It shows that viruses, owing to the very methods of studyirg them, are on
the harder lire between livirg and none-living,

SE* Thirty years have gone by, curing vhich Soviet investigators have

classified the majority of virus diseases, have described many rew virus

diseases in plants, studying their propapation in nature, orescribing

new and oripinal means of combatting them, usirg simple and effective:
; methods of investigation; finally they have taken their place in world
science by means of their own progressive concepts on the nature of virus,
which enables to exnress all oualitative peculiarities of these remarke
able albumirous, crystallizing narasites which autonomously circulate in

; nature ard enter into most complex relationshins with various insects and

Dlants ] v" i g_\....,..
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netituia of Microbinlery o the USTR Acadermy of Sciernces,

-

Yenmzew, 17 Jduly 1947

L 11~

[P P Ao e m e < mw ke m 4 8 oL sere n e - asmsar tmem besams sise ca o

'

i

i

1

i

i e —————o o+ A s e e - 2ty o tre @ riraty e i .
P som i v = -




