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Abstract. Results of the investigation of four isolates of the sour cherry necrotic ringspot 
virus are presented in this paper. The isolates used caused characteristic symptoms on woody 
indicators "Bing", "Montmoreney", F 12/1, and on peach seedlings. The virus was transmitted 
mechanically to some herbaceous species: Antirrhinum majus, Cucumis sativus, Cucurbita 
maxima, Ghsnopodium quinoa, Crotalaria juncea, Momordica balsamina, Petunia hybrida and 
Leonorus sibiricus. The attempts to transmit the virus mechanically to further 23 herbaceous 
species were unsuccessful. The thermal inactivation point of the virus lies between 46 and 58 ~ 
and the dilution end-point between 10 -1 and 10 -~. The virus is stable in vitro at room temperature 
for more than one day. Individual virus isolates gave a positive immunological reaction with 
the Fulton's "G" antiserum. 

The inves t iga t ion  of  the  r ingspot  disease of  cherries s t a r t ed  when KEITT 
and  CLAYTON (1939) and  WILLISON et at. (1948) confirmed in the U.S.A. 
the  viral  na tu re  of  yellows and  of  necrot ic  r ingspot  disease of  sour cherry.  
F r o m  this  t ime on numerous  papers  deMing wi th  the  inves t iga t ion  of  this  
p rob lem were published.  Mechanical  t ransmiss ion  of  the  r ingspot  virus  f rom 
sour  cherries to cucumber  (Cucumis  sat ivus)  accompl ished b y  MOORE et al. 
(1948) was one of  the i m p o r t a n t  ach ievements  in the s t u d y  of  these viruses 
which opened new possibilities of  a fu r the r  and  nearer  s t u d y  of  their  pro- 
perties. FULTON (1957a, b, 1958, 1959) and  WATERWORTH and  FULTON (1964) 
d iv ided r ingspot  viruses into two basic groups:  the  sour cher ry  necrot ic  
r ingspo t  virus  (NRSV),  strains A, F and  G, and  the  prune  dwar f  virus (PDV),  
isolate B. I n  our  previous  papers  we a l ready  described some results of  the  
inves t iga t ions  on r ingspot  viruses in our  l abo ra to ry  (PAULEC~OVA-KR~- 
LIKOV~ and  KEGLER 1967, PAULECttOV~-KR~LIKOV~ 1969). I n  this  paper  
we present  fu r ther  results  on the  sour cher ry  necrot ic  r ingspot  virus. 
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Material and Methods 
In  preliminary experiments, many cherry, sour cherry, prune, apricot, peach, and almond 

trees were tested to ascertain the occurrence of some viruses belonging to the group of ringspots. 
A few isolates were chosen after greenhouse tests which showed typical symptoms of the sour 
cherry necrotic ringspot virus and which did not show the symptoms of mixed infection. Altogetber 
four isolates were used in further experiments, three of them from sour cherry cultivars "KS- 
rS~skh" (isolate A), "u  (isolate B), "Ostheimskh" (isolate C), and one from apricot cv. 
"Kocmankova" (isolate D). 

All experiments on both woody and herbaceous indicators were performed in glasshouse 
conditions, from January  to April. 

Cherry (Prunus avium L.) "F  12/1" and cv. "Bmg" ,  sour cherry (Prunus cerasus L.) cv. 
"Montmoreney" and peach seedlings (Prunuspersica (L.) BATSCH) were used as woody indicators. 
Cherry and sour cherry indicators were grafted one month before the inoculation on cherry 
seedlings. The indicators were infected using the method of chip budding. 

Among herbaceous plants such indicators were chosen for mechanical transmission in which 
the virus can easily and quickly reproduce, or such which are of importance for differential 
diagnostics. 

When transmitt ing the viruses to herbaceous hosts the individual virus isolates were first 
t ransmitted from sprouted grafts of sour cherries and apricots to cucumber (Cucumis sativus L.) 
cv. "Delikates" plants and from cucumber plants to other herbaceous species. Young leaves taken 
from the grafts were homogenized with the same amount of pH 7.5 phosphate buffer containing 
0.015 1VI sodium diethyldithiocarbamate, 0.015 M :N.N-diphenylthiourea and 0.03 ]VI caffeine. 
1/15 M phosphate buffer pH 7.5 was used for the preparation of the inoculum from peach leaves 
o r from infected cucumber cotyledons (4 to 5 days after the inoculation). 

Crude extracts from infected cucumber cotyledons obtained after the maceration with phos- 
phate buffer pH 8.0 (1 : 1) were used for the determination of the physical properties of the virus. 
The sap obtained was divided into 1 ml samples which were used for the determination of the 
thermal inactivation point, for the determination of the dilution end-point and for the determi- 
nation of the in vitro stability. 18 cucumber plants were used for each test. The trials were 
replicated 2 to 4 times. 

Immunological tests were performed with B and G autisera supplied by prof. Fulton, using 
the method of double-diffusion agar test. The sap used for immunological tests was prepared 
4 to 5 days after the inoculation from infected cucumber cotyledons as well as directly from 
diseased trees. 

Results 

The following symptoms of the disease could be observed on the in- 
dicators used after early spring infections with the individual isolates: 

Prunus persica (L.)BATSCm: Small chlorotic spots or sometimes rings 
(Fig. 1A) appear after the infection on peach leaves, the symptoms later 
disappear or are camouflaged. Shock reactions were not observed. 

"Montmorency"  (Prunus cerasus L.): Necrotic spots, rings on older leaves 
(Fig. 1B), ta t ter  leaf, enations on the lower side of the leaves in a few cases 
during the first year  after the infection (B-enations) (Fig. 1C) and shock 
reactions residing in quick dying of the shoots. 

"Bing" (Prunus avium L.): Sporadic necrotic spots on the leaves (Fig. 1D) 
and sporadic enations (B-enations) on the lower side of the leaves already 
during the first year  after the infection (Fig. 1E). 

"F  12/1" (Prunus avium L.): Sporadic necrotic spots on older leaves 
(Fig. 1F). 

In addition to woody indicators the sour cherry necrotic ringspot virus 
was also tested on herbaceous indicators. The virus could be positively 
t ransmit ted by  means of mechanical inoculation to nine herbaceous species 
mentioned below: 
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Antirrhinum majus L. : Necrotic zonal rings on the inoculated leaves. 
Cucumis sativus L. (cv. Delikates): Light green lesions on the cotyledons 4 

to 6 days after the inoculation (Fig. 2A), later necrosis and dying of the rosette 
leaves (Fig. 2B), terminal rosettes, mosaic of the leaves and perishing of 
entire plants. 

Cucurbita maxima DucH.: Chlorotic lesions on inoculated cotyledons 
6 days after the inoculation, later green rings, strips on yellow underground. 
The symptoms can be observed only after early spring infections. 

Chenopodium quinoa WILLD. : Systemic infection, chlorotic spots, chlorotie 
to necrotic rings on further leaves (Fig. 2C). 

Momordica balsamina L.: Round necrotic lesions on inoculated leaves 
(5 to 30 lesions on one leaf which depended on the isolate) four days after 
the inoculation, further leaves healthy (Fig. 2D). 

Crotalaria juncea L.: Brown-violet sporadic lesions on the inoculated 
leaves after fiw~ days (Fig. 2E). 

Tithonia speciosa HOOK. : Unspecific symptoms,  small necrotic lesions on 
the inoculated leaves after spring inoculations. 

Petunia hybrida HO~T ex VILE. : Zonal grey concentric ring patterns on 
the inoculated leaves (Fig. 2F). 

Leonorus sibiricus L. : Yellowing of the nervature,  eventually also yellowing 
of the area between the nervature (Fig. 2G). 

The transmissions were not established to the following species: Amaranthus 
caudatus L., Ammi majus L., Aquilegia vulgaris L., Crotalaria slaeetabilis 
ROTH., Datura ehloranantha HOOK., Digitalis Turt~urea L., Emilia sagitata DC. 
Gomphrena globosa L., Chenopodium amaranticolor COST~ et REY~., Ch. 
foetidum SCHRAD., Ch. foliosum (MoENCH.) ASCH~I~S., Ch. murale L., _Nicandra 
physaloides (L.) G~3RTNE~ f. violacea BITTER, Nicotiana glutinosa L. (cv. Zu- 
kowski), N. langsdorfii L., N. tabacum L. (cv. "Samsun",  "White  Barley") ,  
Physalis angulata L., Ph. peruviana L., Sesbania exaltata (RAF.) CORY, 
Solanum nigrum L., S. sisymbrifolium LA~., Vigna sinensis (L.) EnD- 
LICHER, and Zinnia elegans JACG. 

The thermal inactivation point of the individual isolates of the virus lies 
between 46 and 58 ~ and the dilution end-point between 10-1 and 1O -2. 
The virus is stable in vitro at room temperature  for more than one day 
(Table 1). 

Immunological tests performed with the antisera "G" and "B", by means 
of which the relation of the sour cherry necrotic ringspot virus to the other 
viruses of the cherry ringspot disease was investigated using the double 
diffusion agar test, have shown that  the isolates used in our experiments give 
positive immunological reactions with the antiserum "G". 

Diseussion 

The sour cherry necrotic rings.pot virus belongs to the group of ringspot 
disease viruses the common characteristic of which is the possibility of the 
transmission through seeds and pollen (CATIOn 1949, GEORGE nad DAVIDSO~ 
1963). FULTO~ (1968) has specified this group of viruses as ILAR-viruses 
(Isometric Labile Ringspot Viruses). These viruses, especially the sour 
cherry necrotic ringspot virus, are known to be widely distr ibuted to indi- 



4 4 8  K A T A R [ N A  P A U L E C H O V A ,  H E L E N A  B A U M G A R T N E R O V A  

vidual species of the genus Prunus (COCHRA• 1946). They occur mainly 
in latent  form, typical symptoms appear only for a short time after the 
infection, or after the transmission to susceptible varieties or species. 

In our experiments we tried to characterize more closely a few isolates 
of the necrotic ringspot virus under our conditions and to compare our 
da ta  with those given in the literature. All the investigated isolates gave 
positive immunological reactions with Fulton's  "G"  antiserum and could 
be easily t ransmit ted mechanically to some selected herbaceous species, 
such as Chenopodium quinoa and Momordica balsamina. When transmitt ing 
the virus to Chenopodium quinoa we could not find -- with the exception 
of  one isolate from the apricot -- any leaf necrosis or leaf malformations 
which had been found with this virus by other autlors ( K E G L E R  1965, 
N~M~TH 1965), but only systemic infection residing in the formation of 
mosaic. Characteristic local necrotic lesions described by FULTO~ (1957a) 
on Momordica balsamina occurred with all the investigated virus isolates. 
Individual cases differed only in the number of the lesions. Transmissions 
to Sesbania exaltata, to which other ringspot viruses are well transmissible, 
were in all cases negative. All the typical symptoms of this virus were found 
on woody indicators "Bing",  "F  12/1", and "Montmorency".  Shock re- 
actions found by some authors (KEGLER 1965, N]~METH 1965) after the in- 
fection with the sour cherry necrotic ringspot virus on peach seedlings were 
not  observed in our experiments at all. Some differences were found in some 
of  the properties of different isolates of the sour cherry necrotic ringspot 
virus. The thermal inactivation point lies between 46 and 58 ~ Only two 
isolates had their thermal points between 54 and 58 ~ which corresponds 
to  the lower limit of the thermal inactivation point (55 to 62 ~ determined 
for their isolates of the necrotic ringspot virus by WATERWORTtt and FULTON 
(1964). The virus isolates studied in our experiments also show lower thermal 
inactivation points than  the isolates of NRV/STV prepared by KEGLER 
(1965) for which the thermal points were determined between 58 and 60 ~ 
Most of the data  obtained indicate tha t  the virus isolates described in this 
paper belong to the sour cherry necrotic ringspot virus. Lower values of the 
thermal inactivation point obtained with the investigated isolates could 
be connected with the virulence of the used virus sources. 
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V prAci sa podgwajfl v:~sledky ~tfidia 4 izolAtov virusu nekrotickej krfi~kovitosti vifine. 
Pou~it~ izols vlrusu vyvolAvali charakteristick~ s y m p t 6 m y  na drevinn~eh indikhtoroch 
"Bing" ,  "Montmorency" ,  "F  12/1" a na  semen~&oeh brosk:~'ft. Virus bol meehanieky prenesen~ 
na  niektor~ bylinn6 d ruhy  a to Antirrhinum majus, Cucumis sativus, Cucurbita maxima, Cheno- 
podium quinoa, Crotalaria juncea, Momordica balsamina, Petunia hybrida a Leonurus sibiricus. 
Pokusy o meehanieky prenos na  dalw 23 bylinn:~eh druhov boll negatlvne.  Termgdny bed 
inaktivAeie virusu levi v z~vislosti od izolAtu medzi 46--58 ~ a kone6n~ bed zriedenia medzi 
10-1--10 -2. Virus v y d r ~  in vitro pri izbovej replete viac nee 1 deft. Jednotliv~ izolhty vi rusu 
dhvali pozitivne serologick~ reakcie s Fultonovs?m "G" antis~rom. 



KATARfNA PAULECHOV/k. HELENA BAUMGARTNEROV.~ 
ISOLATES OF SOUR CHERRY NECROTIC RINGSPOT VIRUS 

Fig. 1. Mosaic spots on peach leaves (A), necrotic lesions (B) and enations on the lower side of 
sour cherry leaves (C) ev. "Montmorency",  individual light yellow mosaic, necrotic lesions (D) 
and enations (E) on cherry leaves, cv. "Bing" and necrotic lesions on cherry leaves "F  1211" (F) 
after the infection with the sour cherry necrotic ringspot virus. 
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I~:OLAVES OF  S O U R  C H E R R Y  N E C R O T I C  R I N G S P O D  V I R U S  

Fig. 2. Chlorotic lesions on  c u c u m b e r  co ty ledons  (A) a n d  t e rmina l  ros3t tes  on c u c u m b e r  p l an t s  
in a n  a d v a n c e d  s tage  of  infect ion (B), chlorot ic .necrot ie  spots  a n d  r ings on Chenopodium quinoa (C), 
necro t ic  lesions on Momordica balsamina (D), b rown-v io le t  lesions on Crotalaria juncea (E), 
g r ey  zonal  r ings  on inocu la ted  leaves  o f  Petunia hybrida (F) a n d  yel low n e r v a t u r e  mosa ic  on 
Leonorus sibiricus (G) a f te r  t he  infect ion wi th  t he  sour  che r ry  necrot ic  r i ngspo t  v i rus .  


