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Summary 

Indexing on tomato of dilution series prepared from young tomato seedlings infected with a 
severe strain of potato spindle tuber viroid (originally isolated from wild tuber-bearing 
Solanum and later used for cross-protection tests to detect mild strains) indicated that viroid 
concentration rose more quickly in tomato at 31 ~ than at 23 ~ at various light intensities. 
At either temperature, low light intensity for 17 18 hours each day did not critically limit 
synthesis. At 31 ~ symptoms which were otherwise severe by 2 weeks were delayed and less 
obvious under low light. At 23 ~ symptoms were delayed at low or higher light intensity and 
did not appear if the temperature was allowed to fall to 15 ~ at night. Leaf vein necrosis 
which was favoured by moderate rather than by high temperature, possibly was similar to 
necrosis induced by viruses or other infection. 

Introduction 

F o r  the task of  screening p lants  of  po t a to  and o ther  tube r -bea r ing  species of Solanum 
for p o t a t o  spindle  tuber  viroid ( P S T V )  (not  known to occur  in commerc ia l  s tocks of  
po ta to  in the United Kingdom) ,  the t o m a t o  c ross -pro tec t ion  test (Fe rnow,  1967; 
Fe rnow et al., 1969) was used in our  qua ran t ine  unit  f rom 1973 to 1977. The 
p rocedure  is in tended to ensure that  any strain that  is mild or symptomless  in t o m a t o  
will be detected by the pro tec t ion  offered agains t  a severe s train with dis t inct ive 
s y m p t o m s  super - inocu la ted  to the t o m a t o  plants  after  an a p p r o p r i a t e  interval;  but 
because s y m p t o m s  are s t rongly  influenced by growth  cond i t ions  it may not  a lways be 
possible  by this method to dis t inguish clear ly between strains,  and  even a severe 
s t ra in  somet imes  may  not  p roduce  symptoms .  F o r  example ,  R a y m e r  et al. (1964) 
showed tha t  unless t o m a t o  plants  are adequa te ly  fed, cont ro l  of  t empera tu re  and 
light will not  ensure s y m p t o m  expression.  

There  are many  reports  that  PSTV s y m p t o m s  are best developed a r o u n d  or  above  
30 ~  but  in general  the a p p r o p r i a t e  studies did not  d is t inguish between the effects 
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of temperature and light. We have sought to separate these effects on symptom 
expression and also to relate them to the rate of increase in the concentration of 
viroid during the first three weeks after infection. 

Methods 

Experiments were conducted in growth rooms lit for a 17-18 hour day by fluorescent 
tubes (Philips 125 W 'reflectalite'). The least density of tubes was 2 per 10 cm of 
bench width. A 'high' light regime was equivalent to 55 W m -2 photosynthetically 
active radiation (PAR) as measured by a Lambda LI-COR quantum sensor at plant 
height. (55 W m -2 or 550 #E (microeinsteins)m-:s "4 was a low intensity compared 
with summer sunlight). A 'medium' light regime was equivalent to 35 W m-: PAR 
and a 'low' light regime equivalent to 25 W m -2 PAR. Two temperature settings were 
chosen: 'high', 31 ~ 'medium' 23 ~ and a low night temperature was achieved by 
allowing the temperature to fall back from 23 ~ to a 15 ~ minimum. Air 
temperature was measured in an aspirated screen at plant height and held within 1 
~ of the required setting at the medium temperature and within 2 ~ at the high 
setting. There was no control of relative humidity. 

A distinctive severe strain of PSTV isolated originally from Solanum commersonii 
Dun, (Cammack & Harris, 1973), was maintained in the diagnostic tomato cv. 
Sheyenne (Singh et al., 1964). Seedlings at the two-three leaf stage were dusted with 
carborundum, inoculated by means of a cotton bud and then washed with tap water. 
Inoculum was prepared by grinding approximately 2 g of tissue from the upper part 
of tomato plants showing clear symptoms, with 2 ml 0.05 M K2HPO 4 pH7.0 buffer 
solution in a mortar. All plants were well fed with major nutrients. A 550 ml peat pot 
containing compost provided adequate feed for 10-14 days after inoculation. Two or 
three drenches with standard commercial NPK soluble nutrients sufficed for a 
further 14 days. 

Values for relative viroid concentration were obtained by homogenising entire 
plants (cut at soil level) in phosphate buffer in a liquidiser. Each homogenate was 
raised to a 'final volume of 100 ml by the addition of phosphate buffer. Dilution 
series were immediately prepared and each dilution step inoculated to three 
seedlings. These were grown for 21 days in a glasshouse at a temperature not falling 
below 25 ~ after which they were scored for the presence or absence of symptoms. 
In the particular cases where only one plant out of the three inoculated with 
undiluted homogenate, and one plant out of the three inoculated with homogenate 
diluted 10-fold became infected, the infectivity of the original homogenate was 
recorded as 'minimal' (Table 3). Otherwise the infectivity or concentration of each 
original homegenate was recorded as the maximum dilution infective to at least two 
out of three plants. 

Results and conclusions 

Symptoms produced under different temperatures and light conditions (Tables 1 and 
3). 
In plants grown at 31 ~ and at the highest light intensity slight symptoms began 
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Table I. Symbols in PSTV-infected tomato plants grown in different temperature and light 
regimes. 

Growing regime 7 

light temperature 4 
intensity~ (~ 

Comment on symptoms8 Proportion of plants 
to which comment applies 9 

High 2 31 Rugosity followed by bunching 20/20 
and stunting at the top of the 
plant after 12-14 days. 
Necrosis restricted to necrotic 
flecks on underside of leaf 
veins~0 

Low 3 31 Poor etiolated growth with late 4/4 
development of slight 
symptoms, little disease speci- 
fic necrosis of veins after 2 I 
days II 

Low 23 Fair .growth only slight 12/12 
stuntnng but marked epinasty 
and rugosity after 17-21 days, 
9/12 showed necrosis of leaf 
veins at 21 days j2 

High 23 day 5 Good growth dark and sturdy, 4/4 
15 night 6 nil symptoms 13 

Low 23 day Fair growth z4 dark and sturdy, 9/9 
15 night nil symptoms. 

I LichtintensitiT"t - lntensitb lumineuse; 2Hoch - Elev~: 3Tief - Faible; 4Temperatur - 
Tempbrature; 5 Tag - Jour; 6 Nacht - Nuit; 7 Wachtumsbedingungen - Condition de croissance; 
8Bemerkungen zu den SymptonTen - Description des symptdmes; 9Anteil der Pflanzen, au f  
den sich die Bemerkungen beziehen - Proportion de plantes; Z~ gefolgt yon 
Buschigkeit und Kf fmmerwuchs des Pflanzenwipfels nach 12-14 Tage. Die Nekrose beschriinkt 
sich au f  nekrotische Flecken an der Unterseite der Blattadern - RugositO suivie d'un 
groupement des organes vbgbtatifs et d'un rabourgrissernent au sommet  de la plante aprks 
12-14 ./ours. Les nOt'roses sont limitkes ~ des petites taches nbcrotiques sur la face infbrieure 
des nervures; ~n Geringer, allgemein chlorotischer Wuchs mit spiiter Entwicklung von leichten 
Symptomen,  wenig krankheitsspezifische Adernnekrose nach 21 Tagen - Faible croissanee 
avec btiolement de la plante et dbveloppement tardif de faibles symptdmes, petites nberoses 
spbcifiques de la maladie sur les nervures aprbs 21/ours;  12Ziemlich gutes Wachstum, nur 
leichter Kffrnmerwuchs, aber ausgepriigte Epinastie und Rauhbli~'ttrigkeit nach 17-21 Tagen, 
9/12 zeigten Nekrosen der Blattadern nach 21 Tagen - Belle croissance avec seulement un 
faible rabourgrissement, mais ~pinastie et rugosit~ marqubes aprbs 17-21/ours,  9/12 des 
plantes ont des nbcroses sur les nervures ~ 21 ./ours; U3Gutes Wachstum, dunkel und kriTftig, 
keine Symp tome  - Bonne croissance vigoureuse aucun symptdrne; z4 Ziemlieh gutes Wachstum 
- Belle croissance. 

Tabelle I. Symptome an mit PSTV infizierten Tomatenpflanzen, die unter verschiedenen 
Temperatur- und Lichtverh~ltnissen herangezogen wurden. 
Tableau I. Sympt6mes du PSTV sur plants de tomate contamin6s et soumis ~, diffErentes 
conditions de temperature et d'6clairement. 
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to appear about the ninth day, earlier than under any other regime studied. At first 
there was rugosity, followed by stunting or bunching and chlorosis at the top of the 
plant with necrosis restricted to tiny flecks on the underside of leaf veins. At lower 
light intensities, poorer growth, often etiolated, was associated with late development 
of less obvious symptoms. 

Plants grown continuously at 23 ~ and, more particularly, those grown at 23 ~ 
with night temperature falling to 15 ~ were darker green and sturdier than those 
grown at higher temperatures. Plants grown at 23 ~ in low light began to show 
symptoms, after 17-21 days, as a very slight bunching, eventually showing strong 
rugosity and veinal necrosis. At 23 ~ with night temperature falling to 15 ~ no 
symptoms developed at low or high light intensities. 

High temperature, and enough light to ensure good growth, favoured early 
symptom expression but did not favour necrosis of leaf veins. Conversely, lower 
temperatures gave later and less obvious symptoms but tended to favour necrosis. A 
night temperature falling to 15 ~ prevented symptom expression entirely for plants 
otherwise grown at 23 ~ 

Effect o f  transferring plants f rom one growth regime to another after varl'ing periods 
o[" time (Table 2) 
Preliminary experiments both in glasshouses and growth rooms showed that when 
plants with well established severe strain infection were moved from a constant high 
temperature (around 30 ~ either to a constant 23 ~ or to 23 ~ by day falling to 
15 ~ at night under a low light intensity, extensive necrosis occurred within 2-3 days 
in or alongside the veins in most upper leaves. 

Table 2 summarises results obtained in a later experiment in the growth room. 
All plants kept under the initial 'high light, high temperature'  regime showed leaf 
vein necrosis after transfer to the 'low light, 23 ~ day, 15 ~ night' regime, including 
those kept for as little as 8 days after inoculation at the high temperature. Necrosis 
was also obtained in plants grown initially under low light at 23 ~ but only if they 
were moved to the low night temperature regime after a minimum of 13-17 days at 
23 ~ 

Plants kept from the time of inoculation in the low night temperature regime were 
symptomless (Table l). It would appear therefore that the degree to which an 
infection had become established during the initial period was important in 
determining the degree of necrosis observed when plants were transferred to the 
cooler regime. Infection seemed to take longer to become established at 23 ~ than 
at the higher temperature. 

Plants grown at a high temperature in low light showed poor symptoms and 
rarely developed necrosis when placed in the cooler environment but when examined 
for viroid concentration they showed a well established infection (Table 3). 

Viroid concentration in infected plants grown under d![..ferent conditions o f  tem- 
perature and light (Table 3) 
Although there was considerable variation in viroid concentration in homogenates 
of individual plants within each treatment, a trend could be distinguished. The crude 
extraction procedure and method of measurement of infectivity might explain 
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Table 2. The appearance of necrosis in or alongside leaf veins of plants grown for different 
periods in different light and temperature regimes and then transferred to a regime of low light 
and low temperature (23 ~ falling back to 15 ~ at night). 

Initial regime 7 Days spent in Date of Proportion of 
initial regime ~0 appearance of plants showing 

light temperature 4 necrosis in days necrosis 9 
intensity~ (~ after inoculation x 

High 2 31 8-9 17-21 5/5 
10-11 15-19 5/5 
12 14 15-19 5/5 

Lows 23 8-9 24 (nil ll) 0/ I0  
10 II 24 (nil) 0/5 
13 20-21 1/10 
17 20-21 4/5 

Low 31 9-14 20-21 1 / 12 

High 23 day~ 9-14 24 (nil) 0/12 
15 night 6 

I 2 .~, a, s ~Siehe Tabelle 1 Voir tableau I; 7At!fangsverfahren - R~'gime initiak gAngahe des 
Nekrosenauftretens in Tagen nach der hlokulation - Date d'apparition des nbcroses enjours. 
aprbs rinoculation; ~Anteil Pflanzen mit Nekrosen - Proportion de plantes extbriorisant des 
ndcroses; i~ unter dem AnfangsvetJahren - Nomhre de]ours consacrbs au rdgime initial; 
i i N u l l  - Nul. 

Tabelle 2. Das Auftreten von Nekrosen in oder entlang von Blattadern yon Pflanzen, die 
w~ihrend verschiedener Zeitdauer und unter verschiedenen Licht- und Temperaturbedin- 
gungen heranwuchsen und dann einem Verfahren mit wenig Licht und tiefer Temperatur (yon 
23 ~ bei Tag auf 15~ bei Nacht fallend) ausgesetzt wurden. 
Tableau 2. Apparition des n6croses sur, ou le long des nervures de plantes cultiv+es sous 
diff6rents r6gimes de luminosit6 et de temp6rature, et ensuite plac+es en r+gime de faible 
luminosit6 et temp6rature (23~ pour retomber la nuit h 15 ~ 

var ia t ion  between individuals  within each t rea tment ,  but  some degree of indiv idual  
var ia t ion  in levels of  viroid concen t ra t ion  might  also be expected.  High viroid 
concen t ra t ions  appea red  to be ob ta ined  more  rapid ly  at high t empera tu res  and this 
could  be cor re la ted  with rapid  expresse ion  of  s y m p t o m s  whenever  light intensity was 
sufficient.  No clear-cut  difference in viroid concen t ra t ion  could  be detected,  using 
this procedure ,  for p lants  kept  in different  light regimes,  a l though s y m p t o m s  were 
less marked  under  low light at  the high tempera ture .  

Discuss ion  

Measurement s  of  the infect ivi ty of tissue homogena te s  indicate  that  the viroid 
concen t ra t ion  rises quickly  in t o m a t o  plants  grown under  var ious  light intensit ies at 
a t empera tu re  a r o u n d  31 ~ If  light is sufficient these plants  show severe s y m p t o m s  
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after two weeks. The concentration of the viroid continues to increase over a period 
of two to three weeks in plants grown at 23 ~ or 31 ~ even when light intensity is 
low and only just able to sustain growth. Yang& Hooker (1977) showed that when 
light intensity was approximately 1000 foot-candles, highest concentration of 
infection could be obtained by growing plants under continuous light Whereas 
higher light intensity and longer light periods may result in greater viroid synthesis, a 
low level of light for 17-18 hours each day does not critically limit synthesis. 

The appearance of necrotic lesions in or alongside leaf veins appears to be 
favoured by high viroid concentration in plants exposed to moderate temperatures. 
Most necrosis is seen after plants grown for 2-3 weeks at about 30 ~ in good light, 
experience a drop in temperature to 23 ~ or below and a change to poor light 
conditions. The appearance of necrosis at moderate rather than high temperatures is 
a well-known ,ghenomenon with many virus infections. Observations (Harris; 
unpublished) of fluorescence in UV light around necrotic local and systemic PSTV 
lesions in Scopolia sinensis Hemsl. (a local lesion host, Singh, 1971) may indicate 
that necrosis associated with severe strain PSTV infection is similar to a very general, 
widely observed, plant reaction to infection. 

It has been widely observed that higher viroid concentrations are obtained at 
temperatures greater than 25 ~ C and are highest at temperatures around or above 30 
~ We suggest that our results are in agreement with these observations although we 
note that at temperatures below 25 ~ viroid concentration can, with time, rise to 
levels sufficient to induce symptoms and to make the tomato plant highly infectious. 

As part of a procedure for detecting PSTV suggested by Morris & Smith (1977), 
tomato cvs. Sheyenne and Ailsa Craig have been used recently in our quarantine 
unit to build-up concentrations of viroid. 
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Zusammenfassung 

Einflr von Temperatur und Licht auf  die SymptomausbiMung und die Viroid- 
konzentration in Tomaten mit Befall durch einen stark pathogenen Viroidstamm der 
Spindelknollenkrankheit des Kartoffels. 

Fiir die Aufgabe, Kartoffelpflanzen und 
andere knollentragende Arten von Solanum 
auf Befall mit Kartoffel-Spindelknollenviroid 
(PSTV) zu testen (Vorkommen in handels- 
tiblichen Kartoffelposten in Grossbritannien 
nicht bekannt), wurde ein auffallender, ur- 
sprtinglich aus Solanum commersonii Dun. 
isolierter PSTV-Stamm ftir einen Pr~muni- 
t~tstest an Tomatenpflanzen verwendet in der 
Absicht, einen durch milde St~mme angebo- 

tenen Schutz zu entdecken. 
Die Symptome variieren je nach den 

Wachstumsbedingungen. Die Tomatenpflan- 
zen mussten gut ernahrt werden. Bei der Sorte 
Sheyenne, inokuliert im 2-3-Blattstadium und 
in einer Wachstumskammer bei 31 ~ ge- 
halten, zeigen sich nach 2 Wochen schwere 
Symptome, wenn gentigend Licht vorhanden 
ist. (Volles Licht: 55 W m -2 oder 550 ~E m'2s -~ 
photosynthetisch aktive Strahlung (PAR) 
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w~hrend 17-18 Stunden t,~glich: Tabelle I.) 
Die Symptome sind: Rauhbl~ttrigkeit, Epi- 
nastie und Chlorose am Wipfel der Pflanze 
und, charakteristischerweise, KOm merwuchs. 
Bei einer niedrigen Lichtintensit~'t yon 25 W 
m ~ PAR wird die Symptomausbildung bei 31 
~ verz6gert, und anstelle des Kdmmer- 
wuchses wird allgemeine Chlorose sichtbar. 
Die hohe Temperatur beg~nstigt die Nekrose 
an Blattadern nicht. Ein ma'ssige Temperatur 
von 23 ~ bei niedriger oder h6herer L ichtga be 
bringt sp~tere und weniger augenf~llige 
Symptome (Tabellen I und 3), neigt aber zur 
F6rderung von Nekrosen. Eine Nachtab- 
senkung von 23 ~ auf 15 ~ w~hrend 24 
Tagen verhdtet die Ausbildung yon Sympto- 
men an Pflanzen sowohl bei hoher wie bei 
niedriger Lichtintensit~it (Tabelle I). 

Bringt man Pflanzen, die anf~nglich bei 
mittlerer oder hoher Temperatur und gutem 
Licht gewachsen waren, in ein Verfahren mit 
wenig Licht und mittlerer Temperatur und - 
wie in Tabelle 2 zusammengefasst - zu 23 ~ 
Tag- und 15 ~ Nachttemperatur, so erha;lt 
man bei gut infizierten Pflanzen starke Nekro- 
sen. Eine erfolgreiche Infektion scheint bei 
23 ~ mehr Zeit zu beanspruchen als bei 
h6herer Temperatur ('f'abelle 2). 

Messungen der Infektiosit~t von Homo- 
genaten der ganzen Pflanzen, dargestellt als 
die maximale Verd~innung jedes Homo- 
genats, die mindestens bei 2 von 3 Tomaten- 
pflanzen (Tabelle 3) Symptome hervorruft, 
zeigen, dass die Viroid-Konzentration bei 
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31~ rasch ansteigt. Dies kann mit dem 
friJhen Erscheinen von Symptomen, sobald 
gent~gend Licht vorhanden ist, in Zusammen- 
hang gebracht werden. Eine niedrige und eine 
mittlere Lichtintensit~it (35 W m ~2) bewirken 
keine signifikante Reduktion viroider Kon- 
zentrationen bei 31 ~ obwohl sie die 
Symptomausbildung verz6gern. Die Konzen- 
tration steigt bei 23 ~  31 ~ C fiber einen 
Zeitraum von 2-3 Wochen weiter an, auch 
wenn die Lichtintensit~it w~ihrend 17 - 18 
Stunden t~iglich nur gerade geniJgt, das 
Wachstum zu erhalten (Tabelle 3). 

In der Diskussion wird darauf hingewie- 
sen, dass ein niedrigerer Lichtstand w~.hrend 
1%18 Stunden taglich die Synthese nicht ent- 
scheidend begrenzt, w~ibrend l~ngere Licht- 
perioden und hObere Lichtintensit~it eine 
erhOhte Viroidsynthese ergeben k/Snnten. Es 
wird auch vermutet, dass die temperaturab- 
h~ingige Nekrose, die durch dieses Viroid 
induziert wird, ahnlich sein dtirfte wie die 
Nekrose, die durch Viren oder eine andere 
lnfektion ausgel/Sst wird. Nicht ver6ffent- 
lichte Beobachtungen yon Fluoreszenz in 
UV-Licht fund um die L~isionen in Scopolia 
sinensis Hemsl., die mit PSTV befallen sind, 
werden zur Sttitzung dieser Ansicht ange- 
ftihrt. 

Als Tell eines neuen Verfahrens zum Nach- 
weis von PSTV wurden die Tomatensorten 
Sheyenne und Ailsa Craig verwendet, um 
Viroid-Ko nzentrationen aufzubauen. 

R6sum6 

Les effets de la temperature et de la lumikre sur rexpression des symptOmes et sur la 
concentration en viro~'de, pour la tomate, d'une sou~41e virulente de spindle tuber de 
la p o m m e  de terre 

Afin de s61ectionner des pommes de terre et 
d'autres esp6ces de Solanum 'tub~rif'eres' 
r6sistantes au viroide du 'Spindle tuber' 
(PSTV) (inconnu au Royaume Uni), on a 
utilis~ une souche diff6rente de PSTV isol+e ~t 
partir de Solanum commersonii Dun. pour 
surinfecter des plantes de tomate, dans un 
test de protection crois6e de mani~re 
d6tecter I'effet de protection apport6 par des 
souches peu virulentes. 

Les sympt6mes varient avec les conditions 
de culture, et les plantes de tomate doivent 

recevoir une alimentation correcte. Pour la 
vari6t~ Sheyenne, inocul~e au stade 2--3 
feuilles et maintenue ~ 31 ~ des sympt6mes 
s~v~res apparaissent en 2 semaines si la 
lumi~re est suffisante (une forte luminosit6 
correspond ft. une radiation photosynth~ti- 
quement active (PAR), de 55 W m ~ ou h 
550 ~uE m-2s "~, pendant 17 h 18 h par jour: 
tab. 1.) 

Les sympt6mes correspondent :~ une rugo- 
sit8, une 8pinastie et une chlorose au sommet 
de la plante, on a bgalement un rabougrisse- 
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ment caract6ristique. Une faible intensit6 
lumineuse de 25 W m -2 PAR, retarde 1' 
expression des sympt6mes ~. 31 ~ et le 
rabougrissement est contrecarr6 par un 6tio- 
lement. La haute temp6rature ne favorise pas 
la n+crose des nervures. Une temp6rature 
mod6r6e de 23 ~ /~ bclairement faible ou 
plus 61ev6 donne des sympt6mes plus tardifs 
et moins 6vidents (tab. I e t  3), mais ces 
facteurs tendent h favoriser la n~crose. Une 
chute de temp6rature ~ 15 ~ chaque nuit, 
emp~che rexpression des sympt6mes pour 
des plantes plac~es 5. 23 ~ pendant 24 jours, 
et soumises h une intensit6 lumineuse ~lev6e 
ou faible (tab. 1). 

Des plantes initialement cultiv6es "h des 
temperatures mod6r6es ou +lev6es, en lu- 
minosit6 correcte, et soumises ensuite b. un 
rbgime de faible luminosit~ el de temp6rature 
mod6r6e, respectivement 23 ~ le jour  et 15 
~ la nuit, ext6riorisent des n6croses s6vbres 
s~ la contamination a 6t6 r6ussie (exp6rimen- 
tations qui ont 6t+ r~:sum6es dans le tableau 
2). 

L'infection semble prendre plus de temps 
pour s'installer /~ 23 ~ qu'h temp6rature 
plus 6levee (tableau 2). 

Des mesures du pouvoir infectieux d'homo- 
genats de plantes enti~res, consid6r~es comme 
~tant la dilution maximale de chaque homo- 
genat infectieux sur au moins 2/3 des plantes 
de tomate (tab. 3), indiquent que la concen- 
tration en viroide augmente rapidement h 3 I 
~ Cela peut ~:tre corral6 avec l'apparition 

pr~:coce des sympt0mes chaque fois que la 
lumi~re est suffisante. Une faible intensit6 
lumineuse et une intensit~ lumineuse moyen- 
ne (35 W m -2) bien que cela retarde I'expres- 
sion du sympt6me, ne semble pas r6duire 
significativement les concentrations en viroide 

31 ~ 
La concentration continue ~ augmenter 

durant une p~riode de 2 ~ 3 semaines fi 23 ~ 
ou 31 ~ m~me quand I'intensit~ lumineuse 
de 17 ~ 18 h chaque jour est juste capable de 
maintenir la croissance (tableau 3). 

Dans la discussion, les auteurs ~met- 
tent l'hypoth~se que les p~riodes d'~claire- 
ment plus Iongueus et ]'intensit6 lumineuse 
plus 6levee peuvent se traduire par une 
augmentation de la syntb~se viro'~de; un 
6clairement faible pendant 17 ~ 18 h chaque 
jour ne limitera pas de mani~re critique la 
s.vnth~se. 

On suppose que les n~croses d~pendant de 
la temperature et induites par le viro'fde, 
peuvent ~tre identiques aux n~croses induites 
par les virus ou par d'autre infection. 

Des observations non publi~es, sur la 
fluorescence en lumi~re U V, a utour des l~sions 
sur Scopolia sinensis Hemsl. contamin~ par 
PSTV, sont cit/:es pour d6fendre ce point de 
VUe. 

Dans le cadre d'un nouveau proc~d~ de 
d6tection du PSTV, les vari6t6s de tomate 
Sheyenne et Ailsa Craig ont 6t6 utilis6es afin 
d'augmenter la concentration en viro~de. 
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