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THIRTY YEARS OF STUDYIYG IFRUS DICEASES

V. L. Rvzhkov

..e vreat October revolution which has trarsforned all asnects of

life in our country, has broup£ht irto beirp new develoDments ir old

cities, ard new cities in deserts ard woods. It has also created rew

bra-ches of ecoromic and spiritual activity, among which we maylist the

study of virus diseases in plants. This is correct even though the first

experimental investigations of virus desease in tobacco were conducted at

the end of the last century by D. I. Ivarovsky. Following the discoveries

of this pioneer in the study of filtrating viruses there is a long in-

terval, and published words in the Russian language on the subject of virus

diseases in plants begin to appear again only after the October revolution.

The founder of the Russian phytopatholopy A. A. Yachevsky published

in 1925 a pamphlet deaj;rg with the virus diseases in potatoes, The

first cxperimental work which was carried on in the MSSR after Tvarovsky

deals wth i.nfectious chlorosis ir the szindle tree and was nublished in

1927. Somewhat later TTkrqinian phytopatholorists conducted a larpe scale

irvestipation of mosaic blight in beets, resultirr in a comnilation of

works ublished ir 1.930 under the editorship of 7. P. Muraviev. Tr the

same year, under ihe 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 p'lant diseases. During subsequent devlopMent of i:o rk -In this

direction the publication of special nonoFranhs acouairtirg the Russiar

reader with the literature of the world (1933, 1935) was of grent importance,

! -,..'ell as a series of conferences in Xharkov in l93, also in Yoscow in the

same year, ard then avain in Noscow in l940.

V. A. Riakhovsky took upn himself the task of compiling a Russir

biblioprarhy or the virus diseases of plants, ard Pivez the following f'Liures:

Years Works published

1892-1917 15

1918-1928 20

1929-1933 34

1934-1938 254

1939-1940 122

This table shows that the majority of Russian publications came out since

1933, after appearance of the first monograph devoted to this problem.

The facilities granted by the Government to Soviet scientists made

this rapid development possible. During a short time an enormous amount of

work has been done in the study of virus diseases occurring in our country,

whereby some cultural plants were studied in particular detail.

T. P. Khudyvra studied and identified the oricinal dis'eases of the

tobacco plant, 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 dig-

bud.* K. V. Sukhov and A. M. Vovk, V. K. Fashurilo and 0. M. Sytnikov

studied some very interesting virus diseases in graminesus plants, which

* Dig-bud is called in Russian "stalbur" and is transmitted by hyalosthis
obsoletus. Translator's note.
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were new to science, rosette blight of oat, and the mosaic disease of;'

wheat. Y. A. Kreutzberg has described a disease new to science of the

nistachio nut. Here should also be mentioned the works of E. D. Yakimovich

on virus diseases of soya, of 0. V. Vertogradova, 0. B. Vataiina, and others,

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

diseases of hops; of K. V. Yatsynin, on the mosaic blight of the cucumber;

of E. A. Ositskaya and M. I. Goldina on the tomato blight, etc.

Tn the various republics of the Soviet Jnion local centers have a-

risen for the study of virus diseases. D. D. Verderevsky in Azerbeidjan

has discovered the curly leaf of the cotton plant, wbich has been thoroughly

studied by S. V. Moskovets and his collaborators, other virus diseases, in

this locality havirg been studied by S. I. Shipinova. Under the leadership

of S. A. Konchivelli a serious study of virus diseases in Georgia 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. Pivovarova, and

others.

The first Russian investigations of insects, carriers of virus diseases,

can be attributed to A. I. Vavinenko, who ascertained the mosaic blight of

beets. K. S. Sukhov and A. M. Vovk found the carriers of the rosette disease,

the yellows of Kok-saghyz, and dig-bud. V. K. Fazhurils and 0. M. Sytnikova

discovered the carriers of the mosaic blight of wheat, V. A. Kreutzberg

ascertained trins responsible for the propa.ation of the rosette disease

in the istachio nut. V. T. Krivik worked with iolant lice, carriers of the

virus disease of -ntatoes.

Virus diseAses of nlants have beer studied very diversely by Soviet

sclartistm. Of irtere,t' *re the nathlortc I, nratomical works of E. a.

RokhUiras P. V. Milchailova, ard others. The anatomilc3 method makes it

possible to diagnose disease of the nature of di?-hud in the tomato, even
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in cans ard other foodstuffs orenared from diseaced tomatoes.

In cytolopical works special attention was pnid to crystallic in-

clusions. Y. I. Ool.ir described new tyncs oC cryst-ls in the mosaic

disease of the tobacco nlart, using a rnicromaiirulator in studying them.

K. S. Snikhov ard 4. Y. Vovk studied virus crrstals in t.-: mosaic blight of

wheat in rosette and breaking disease of the talip. 1jry facts have beer.

found facilitating the diagrosis of virus diseases from c ryzte'

Pathophysicological studies have always occupied an outstanding place

in Soviet investigations of virus diseases. The first writings along these

lines dealt with the transformation of matter in dig-bud, (I. K. Ko:rachevsky)

and catalysis in virus diseases of the tobacco plant and potato (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 diseases of plants was first studied in

the USS, and here too the infiltration method for the study of the fermen-

tativo activity of diseased plants was first applied. Like :ise exoerlments

were conducted for studying diseased plants under conditions of starvation

(V. L. Rvyhkov and collaborators.) As a result of these works it was not

only oossible to defire from a pathophysiolopical Doi-t of view a whole

series of virus diseases, but likewise to obtain Feneral results. Thus

it was established that with the mosaic disease in tobacco plants there is

a sharp increase ir the relationship of albumin nitrogen to albumin phos-

phorus, which points to a decrease of phosphorus in the diseased plant. It

has been shown that with a lack of nitrogen, plants affected with mosaic

disease expend nitrogen more economically than healthy plants. etc. In-

teresting data obtained by L. H. Karafurza confirm the origin of tonnic
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substances from hydrocarbon. The examples mrztioned show the imnortance of

the Soviet school in the blazing of new trails for the pathopbysioloj 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 laborctory in

the Moscow Station for Plant Protection, its mara-er, Prof. M. S. Dunin

has paid much attention to the develonment and improvement of 'he sereological

method. The drop method of this author permits to apply serodiagnosis under

field corditiors. P. A. Gerasimov, T. L. Kudriavtsev, E. P. Shatova have

worked or improved nrenaration of various serums.

A characteristic feature of Soviet works dealing .ith virus diseases

is the emohasis Dlaced on attempts 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 in the tobacco plant. M. F. Ternovsky

and 1. P. Khudyra, b means of interspecies hybridization, have developed a

clever method permitting to remove the virus of mosaic disease from 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 conditions of

protected ground. The curly leaf of cotton plants was a serious threat to

crops in Azerbeidjan in certain years, but thanks to the works of S. M.

Moskoveto and collaborators it was posrible to reduce the disease of cotton

plarts to insignifinnt proportions.

To Soviet scientists may be ascribed a prent mar new ideas In the

corbattinr of virus diseases. The feature which all those ideas have in

co",qr was the attemnt to nt or the virus diseases throuph chnrves in

ecolopy. Tv this correction mertio, should he made of the work of T.,X.

Korachevsky who proposed dense plantirs L.r order to combat dip bud, a

I-s
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definite w.atcrin- regi , a :nulchitg of soil, etc.; also of the w:orks 

dealing with rosette disease by S. D. Cui,.'bennik~ov, Sh. S';. Vhnir'ulin,

and others*

Aside from work, of a nhytonhathological chiracter there a..o w,.as

developed in the USSR an origiral slant in invostiiatiors ot' filtrutirg

viruses. Soon after Stanley segrerated the virus of the tobacco rosaric

disease in the form of a vare albumin rreparation, We obtaired this virus

by oriqiral method, which as the works of E. P. Shretova have shown', ray

qlso be utilized in obtairir, the virus of the mosaic disease in -otatoes.

World scierce, ircludirr the Soviet sciertists, vere faced by the fact

that some of the filtrating viruses i.were reucleoproteids canahle of forming

real crystals or paracrystals. The filtratirg viruses which in the course

of a great many years would escape us through the pores of the cha.berlain

candle, and which gave rise to many suppositions, wore now in our hands.

The widest possibilities opened before science, and a serious responsibility

rested on the shoulders of investigators. What means t) chose in order to

make these new unusual facts understandable and reconcile them with our

existing concept of life?

The work of foreiL investirators wn. cord.cted principAlly alo'r the

lines of studying ohysical and chemical proprties of Au3rs nrotei., Be-

cause all efforts were concentrated ir this direction in a short ti e virus

albumins were studied chemically and physically rot less thorouphly than

accessible albumin matter. However, very little attertion was oid to the

biolovical activity of virus albumi- and to the oroblem of self-re-roduction,

wbile theie very ouestiors were rtiven tn center of attertion by Soviet

scientists, who deserve credit for devisivg lumns in conducting raearch,

for original methods of research and for' obtaining the first signific-t .o^ults.
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,Pccord~r;, to t)Y.e rl1irs nro-.r'', For the7e irv r'ti-7atiors, lt wS

rc-.rvto fi-d nui- L~rt o ill 13. hcthar core biolo'ricnl or b-o-

chri~il ctivity coul-d not be a'ccerta,.red in vitro. The fir.-t investiations

Cor-.uctcd V. L'.. Ryzhkov a K. S. ukov reeldno ferme;,tative actvit~y

in nrcparaitions of virus albwninh, w::nich arpar ;-tly ren.;i:s ti--,o to this days

because at tim~es irdications of" the fe--t 4 inof cert:)ir. rrot'Ins may be

conitond -he addition. o,' corr(zccrnir.- ferr7 nts. !rothe- series of

experiments was devoted to atts.a-.ts 3t L-Ard-rr acti-.e r-ouns of VA-is -

han and at ascertainirg upor w>..t fundarntals the blclojical activity

of the virus rests. Thera irvetiC-rs corducte~d by P. A, Apatov rro-

duced results similir to those obta--cd by,7 forciign sciertists which were

rtib'Iished about the s: ma timne,

The 'Ae'ire to ascert-alin the n1.acc occnted bv viruis nThunir an-)rr

other n~lirt albuirirs has miade us searecn for mnys o!' divi.ir thae nlant

Tnroteha-s. 1-76 were rot ablIe to arceartnir thnqt to the cytert th;t virus

slbumir woufld accumuilate in a p~lant t?,e cuwtrtt" oa other albunt.rs wc-:'Id

decrease. Liter hovever, as rvartiorcd abov-;, it was p->ssible to dowmor-

strata that with the acculatiori of virus alburir, ln rti. r

subjcted to a far-roachirg ournitative ch~srgoe

The study of the pathophysiolo,'y of the diseased plant helps but little

in ascertsiring the biochopical shirts %thi h cauze an &CCU.-latiOn Of virus

albumiln, because it is iMP0ssible to excIa~ at th vtmm Una tho occur-

re*c of deep recondary cbnges resulting tron tl, divea.-ed cordition of

the asr!-414tory ar siratu. ir the plant, ard otl,.r r-rtor*s.

Ir or&.r to st.udy the rhyv1.olow'&~ :oa"n-is of virus &ccuruattors

we SUs,,-e a irto;~ vhich has boor caiUl ")l of hsever." 1?te

ited t.:b.%cco !,,vos a ro ru4,*d v! th Juice cartairr1-'# virux nr are

i-eent, "v tre aiv .aten, ore hiVr o617 the lc-.r tbA- used tor eon-



rerts, -nd t*Cascrdfr cortrol,

1-1lv asobtcr cor,1uced nrrdIrvestimatiors of' the rnhysiolotrtcal

eorditiorst oO virus ncrurmlitior. ~i~o l hSr~ tuvrp virur

.cc.rll*ion lrder loss of ritro,-er~ a-d nhorhoruq, Tne:,e ex-erirnerts 'by

'-zhov ;r'd Ssrirrov.- has'e c4ejfr 4 t&~e!-n; that ordcr carditinv's o' rtar-

V,-tior t?'c virus abumin is rot s-i',cted to yvrgis, the virwi titre: beinF,

as hiph asir roryralh' feedir,7 olarts.

The latter eonclusiors how:ever havu been conten-ted by Arericar Authors,

arci at the present timre the nuestion has been rreatl.y co-Plicnted dby the

fact that the existence has beer proven of a plant virus in bound formi,

4hereas previous experimnts have shown only a soluble virus. Virus in

plastids was found by Ryzhkov anid Srmirrova, was later conl'irnzd in i.rZrlish

investigations, which have revealed a great quantity of virus in plant

fibers.

When we started this work it was necessary to arcrtair tha2 most

elernertary nuestions, because we wre worki pr on virrin territory. As a

result it was pos.*I!le to dater-ire trie tonerature 4 or virun

ecc~ultiomthe irerreatiors1,l lbetureer th3 accuirulatior of virns ird

I a~rtial virarre of oxvfer, aceij-,ltlor ot vir-.s urder eroilit-s o"

rreopis,, etc, Svsteuatic i".ma'iuatio-s %'ere roide Ir ordor to cdeto"-e

to wat extent the *cwurulation of Vir'zs ft!'erded iror varions ferr~rtaetve

systus.%'eused 1rhibitors of ?ore4tative system sid obt!-d a uhieL

series of negative results; for i rat-IrCo deter-Ilmd the tr0oprdanco of

the se1freroduction of virus from Clycolithic po~t± froms fern~'ftt

"ctin Wit muAuhrio coabirAtions and p o-phos4f20WO, eto. At t'.

tins subetanos wonw diawoved c~pable of supprostrr. the setnwiltion

*of virUss, sui* as# tf~ftin,, dinitx'ophero1, and sore Ser-Iim~ic DIV.03otionso

Tim study of the r elAtionship of virus acew,'1lAtioli f ran catiors has I cd



to nr unexrccted discover-y th-it so c cation~s suprress the accitinmletion

or virus, .while others do rot hrive there Panctions. There was rothii'p

annI ,:oun in r nry r'rir ic~ue ot cour'tirr works dernlirg with

"iltrati?p viruses are ofr scierti-Lic Interest rot orly as scnc 1', but

a a rodel "or the study of various percral biolomic.il nroblars. It is

rom this noirt or view that the linuid virus cryst,;Ils have been st'Idied.

it hcd been fourd that the hy'dronlhil coil!hids cause a secrer'aticr of virus

in the form of liouid crystals which, to~ether with other nsmilar ones,

were studied as a model for Paacrystallic structureF of cytla .Io

a long time it was not clear how crystaIlic virus deposits are fornred in

the cell of the diseased pnnt, because outside of cells it was posible

to obtain virus of a crystal*L.Ic formation only in abioloc'Ical conditions

(low PI. treat concentrations of arria sulphite.)

Tr oripinal phase in the study about virusos is the influerce

exercised by viruses on the formatior nrocesa in plarts. A whole series

of ex-rcriment3 have showrn the posribility of obtairir.1 artolyses by n.!3ns

of virules, and on hard of the marterial a~ffected by virus it becsna

nrosible to study varions reumlar rorrers ir the tlo-or torn. tion.

Lately it has becare fnashionablc to tixtopome viru-I nd 'e*res sr a

.9pijit of vOich sore Americsr iretrtr arriwd at th ro.t eytre.".

conclusiors. Thus Trarlir tor ima~rt*!rs tha thpre is- ro turdarntal dif-

tererc betven infection adhertdity, hl 'o assP%=*s tht th

,enetically conditto".d hateronnrous for MV becore~ lrfectious, In otir

Soviet literature rustions of this sort h~d beer dirclis~d Ir dctz~il, even

before the diiscovry of the albwirz ratare or virus, b.s the noro-

grraph 'kttion and Diseases of the Chloro!Oyfl 'Orzin* (0o.coiv, 193.)
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lie believe thit those works have deronctrptsd tha futiitv or doirl c--ay

with the principal difference beteen harezrtx ard infcctior. Tnere 4: no

necessity of nddi nr, n"rhirp at nl to thbr f acts obtuancd more .hin 10

years ago. The conclusions of Parlir-tor ard ":oo. remird of the pre-Pasteur

teaching of self-veneration, and shew* a deterioration o" scientific thou,'l.

In making pereral conclusions and wishirg to define t.e most sig-

nificant poirts for the com .ehe.sion of viruses by Soviet scientists, it

must be stressed that our investigators had no part in the separation be-

tween viruses and the biological medium in which they circulate. Although

many filtrating viruses vere capable of crystallizing with albumin, -we

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

chemistry. Viruses are not only matter, but matter of a special order,

capable of parasitism, equipped wiLh properties having arisen i the nrocess

of the strupgle for survival and selecti.on. This permits to speak of the

divergence of viruses and to demand a natural philogeretic system f'or them.

It shows that viruses, owing to the very methods of studyig them, are on

the harder lire between living and non-living.

Thirty years have gone by, during which Soviet investipators have

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

diseases in plants, studying their proparation in nature, orescribing'

new and original means of combatting thBm', using simple and effective

methods of irvestigation; finally they have taken their place in world

science by means of their own progressive concepts on the nature of virus,

which enables to express all nualitative peculiarities of these remark-

able albumirous, crystallizing parasites which autonomously circulate in

nature arid enter into most complex relationshins with various Insects and

plants.
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