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DETECTION OF VIRUS INFECTION IN IMPORTED 
CHERRY AND APRICOT CLONES' 

Maurice F.  Welsh2 and James M a y 3  

Abstract 
Apricot and cher ry  clones originating in European and Asian countries were indexed 

on the cherry,  apricot, prune and peach variet ies  grown commercially in Bri t ish Colum- 
bia. Five unfamiliar syndromes were induced on sweet cher ry  varieties, and gumming 
reactions were  given by apricot and peach. Several alternative bases  a r e  suggested for  
the selection of indicators to serve in the post entry indexing of stone frui ts ,  and the re la-  
tive mer i t s  of such indexing host ranges a r e  reviewed. 

Introduction 
The occurrence of viruses in deciduous frui t  

t r e e s  and scionwood, imported to North America 
f r o m  other continents, has  been reported by Kahn et 
al. (5), Milbrath ( 6 ) ,  and Welsh and Keane ( l l ) ,  
among others .  

In 1960 and 1961 the requirements of the t r e e  
fruit breeding program at the Canada Agriculture 
Research Station, Summerland, justified the impor-  
tation of cher ry  and apricot varieties originating in 
a number of countries in Europe and Asia. Many of 
these were  available f rom the Plant Introduction 
Station at Chico, California. Others were imported 
directly f r om research  institutions on the other 
continents. Some of the cherry variet ies  at the 
Chico station had been partially indexed by Milbrath 
(6). No information was available onthe virus status 

/of the other materials  to indicate whether their intro- 
duction to Research Station plantings was a safe 
procedure.  No established quarantine and indexing 
facilities existed in Canada for  their  reception. 
Accordingly, appropriate facilities we r e  prepared 
at Summerland. All imported clones were estab- 
lished in 1961 on suitable rootstocks in an isolated 
location, and an indexing program was initiated to 
determine whether release f rom this isolation was  
justified. 

Indexing procedure 
The number of clones to be indexed, multiplied 

by the number of indicators deemed necessary for  
adequate indexing, yielded a total demand on t ime 
and facilities that precluded the separate  indexing of 
individual clones. We retained the full range of 
indicators, but resorted to bulk indexing of groups 
of the imported clones. The groupings of clones 
were  based on the regions in which they had origi-  
nated, whether they had been imported directly f r o m  
these regions o r  had been acquired through the 
Introduction Station at Chico (Table 1). The group- 
ing s were Austria - Ge r many - Ne the r lands ; France  ; 
Iran -Pakistan - Turkey; Norway - Sweden; Poland- 
Russia. 

The indicators chosen were  the variet ies  of 
commercial  stone frui ts  most widely planted, o r  
most  confidently recommended for  planting, in B r i -  
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Table 1.  Sources of imported cher ry  and apricot 
clones, and their  groupings for  bulk inqex- 
ing af ter  entry. 

Numbers of clqnes 

Cherry Apricot 

Group 1: Austria-Germany- 
Netherlands 

Germany direct 
Austria direct 
Austria, Germany and 

Nether lands via California* 

Group 2: France  

France direct 
France via California* 

Group 3: Iran-Pakistan-Turkey 

Iran direct 
West Pakistan direct 
Turkey via California* 

Group 4: Norway-Sweden 

Norway direct  
Sweden direct 

Group 5: Poland-Russia 

Poland direct 
Poland via California* 
Russia via California* 

13 1 
3 1 

10 

4 
2 

I 

4 
2 

4 
2 

2 14 
6 
2 

* U. S. D. A. Plant Introduction Garden, Chico; Calif- 
fornia. 

t ish Columbia in 1961. These were 'Bing', 'Sam', 
'Lambert', and 'Van' sweet cherry;  'Montmorency' 
sour cherry;  'Italian' prune; 'Wenatchee' and 'Tilton' 
apricot; 'Veteran', 'Redhaven', 'Fairhaven',  'Trio-  
gem', 'Golden Jubilee' and 'Valiant' peach. 'Myro- 
balan B' plum was added, specifically to detect plum 
pox (sarka) virus (10). 
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The indicator t r ee s  were planted in an isolated 
plotin 1961, and inoculated in 1962. Imported clones 
that had grown rapidly enough to provide sufficient 
inoculum budwood were indexed on all indicators. 
Some clones, which had produced limited terminal 
growth, were indexed on less  extensive host ranges 
that gave priority to 'Bing' and 'Sam' sweet cherry, 
'Montmorency' sour cherry, 'Wenatchee' apricot, 
and 'Veteran' peach. Two t r ee s  of each indicator 
variety were inoculated. Each t ree  received two 
buds f rom each inoculum source. Four uninoculated 
check t rees  of each indicator were included in the 
plot. Readings were made in the summers of 1963 
and 1964. 

F i g  .l. Symptoms on cherry test trees used for bulk indexing of cherry 
and apricot clones originating in France: (a) leaf narrowing and roughen- 
ing symptoms on Bing; (b) similar symptoms on Sam; (c) light green 
areas on leaves of Bing. In each photograph the leaf at left i s  from an 
uninoculated tree. 

Indexing results 
Syndromes expressed in the indicators demon- 

strated that a number of viruses had been inter-  
cepted, including 5 that a r e  considered especially 
significant because they have induced unfamiliar 
syndromes on commercial cherry varieties. 

morency' that indexed clones of French origin 
displayed symptoms in 1963 and 1964 that resembled 
those of Pfeffingerkrankheit (2) recently re-named 
rosetziekte (9). On 'Bing' the leaves were narrow, 
thickened and leathery, with shiny upper surfaces 
and roughened lower surfaces (Figure la). Many had 
feathered midribs and veins, very mild interveinal 
enations, and irregular  serrations. The symptoms 
were similar but less severe on 'Sam' (Figure lb). 
On 'Montmorency' only scattered branches were 
affected, bearing leaves that were elongated with 
slightly roughened lower surfaces and feathered 
veins. On 'Bing' in both seasons a small  proportion 
of leaves displayed a light green sectoring, o r  light- 
colored areas  (Figure lc) resembling the "oil spots" 
described by Blumer (2) and Mulder (8). 

In the late summer of 1963the clones originating 
in Austria, Germany and the Netherlands induced 
moderate to severe reddening on the foliage of 'Sam' 
and similar but milder symptoms on 'Van'. This 
was accompanied by slight upcurling of the leaf mar-  
gins. These a r e  the symptoms induced in these 
varieties by little cherry virus. However, although 
these foliage symptoms recurred in 1964, the fruit 
symptoms of little cherry disease were not apparent 
in either variety. 

In 1964 the 'Bing' t rees  indexing the Austria- 
Germany-Netherlands clones displayed symptoms 
resembling those of rosetziekte. The symptoms 
differed from those induced in 'Bing' by the clones 
originating in France only in the absence of "oil 
spots". However, 'Sam' and I Lambert' indexing 
these sources displayed symptoms not induced by 
the French clones. Several limbs of each'Sam' 
t ree  produced leaves that were small but not elon- 
gated. The serrations were irregular ,  the midrib 
and veins feathered. Affected leaves displayed mild 
vein-clearing, and some bore mild interveinal ena- 
tions. On each of the 'Lambert' t r ee s  several  limbs 
displayed symptoms that resembled those of cherry 
crinkle (Figure 2). The leaves were small  with 
irregular  serrations, feathered veins and some vein 
clearing. Fruiting on these branches was sparse,  
and the fruits were abnormally pointed. 'Montmor- 
ency' t rees  indexing these clones bore, on scat tered 
branches, elongated leaves with irregular  ser ra t ion  
and feathered veins. 

Clones originating in Norway and Sweden induced 
on 'Sam' cherry in 1963 and 1964 reactions that in- 
cluded interveinal leaf blotching and premature 
defoliation (Figure 3). In 1964 gumming blisters  
appeared onmost terminal shoots, gradually girdling 
them and causing them to shrivel. A similar  but 
milder leaf blotching was induced on 'Van' cherry. 

The Norway-Sweden clones induced quite dif- 
ferent symptoms on 'Bing' in 1963 and 1964 (Figure 
4). On several branches of each t ree  the leaves 
developed necrotic lesions on midribs and main 

The indicator t r ee s  of 'Bing', 'Sam', and'Mont- 
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veins, sometimes in a r ea s  of the leaf lamina. Pucker-  
ing of the leaves resulted. Spread through the t r e e s  
appeared to be slow. 

In addition to these distinctive and unfamiliar 
syndromes, severa l  other virus reactions were given 
by the indicators. Necrotic ring spot symptoms 
were  evident in 1963 on 'Montmorency' t r e e s  index- 
ing clones f rom Austria - Germany - Netherlands, 
France ,  Norway-Sweden, and Poland-Russia. Prune 
dwarf appeared on 'Italian prune' indexing French 
clones. There was profuse gumming at the s i tes  of 
a number of pairs  of inoculum buds of the follow- 
ing: Norway - Sweden indexed on 'Bing'; Austria - 
Germany - Nethe rlands, France and Norway - Swe den 
on one o r  both apricot variet ies;  Austria-Germany- 
Netherlands, France,  Iran - Pakistan - Turkey, and 
Poland - Russia on most  varieties of peach. On most 
t r e e s  the gumming was localized around inoculum 
buds in 1963 and more generally distributed in 1964 
as  gumming b l i s te rs  at other s i tes  on budded limbs. 

Among the 'Myrobalan' test  t r e e s  only one, 
which was indexing two apricot variet ies  imported 
f r o m  France ,  displayed foliage symptoms. These 
were minute chlorotic flecks, associated with veins, 
and unlike the symptoms induced by the sa rka  virus. 

Discussion 
This virus interception program has amply de-  

monstrated the need for post entry quarantine and 
indexing of imported cherry and apricot clones. The 
necessity to resor t  to  bulk indexing has prevented an 
assessment  of the proportion of the imported clones 
that car r ied  viruses.  However, it has demonstrated 
that numerous virus infections occurred in these 
clones, and that at least 5 of these infections induce, 
in commercial  cherry varieties, diseases that have 

F ig .2 .  L e a f  symptoms on Lambert cherry test  trees used for bulk index- 
ing of cherry and apricot clones originating i n  Austria, Germany and the  
Netherlands. 

F ig .3 .  Lea f  and shoot symptoms on Sam cherry test trees used for bulk 
indexing of cherry clones originating in  Norway and Sweden. 

F ig .4 .  L e a f  symptoms on Bing cherry test trees used for bulk indexing 
of cherry clones originating in Norway and Sweden. 

not been observedin Canadian plantings. Re-indexing 
of the individual clones, now in progress ,  suggests 
that most of the more significant infections a r e  in 
the imported cherry rather  than the apricot clones. 

Except for  the gumi-ning reactions on apricot and 
peach varieties, which may be merely reactions to 
viruses of the necrotic ring spot group, there was no 
evidence of viruses I ser ious in these hosts .  The 
viruses causing serious European diseases of peach, 
apricot and plum, such as l'enroulement chlorotique 
des feuilles (3) apoplexie (7) and sarka  (1) were not 
detected in these importations. 
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The adoption of an indicator host range that r e -  
presented most  of the stone frui t  variet ies  of local 
importance was a means of ensuring that viruses of 
significance to the Bri t ish Columbia t r e e  fruit indus- 
t r y  would be detected. The other alternatives con- 
sidered were  (a) the use of the standard stone frui t  
indicator range used bythe IR-2 T ree  Fru i t  Reposi- 
to ry  Committee (4), o r  (b) contriving a group of 
indicators selected specifically for  viruses reported 
in stone frui ts  in the countries f r om which the 
imported clones originated. 

Each of these selections of indicator ranges 
has  defects. The one that was chosen wouldnot 
necessar i ly  be adequate i f  the imported clones were 
distributed f r o m  Bri t ish Columbia to other frui t -  
growing regions on the continent where additional 
stone frui t  variet ies  a r e  grown. Indeed, already 
additional variet ies  of peach a r e  being recommended 
and planted in Bri t ish Columbia. The second indi- 
cator selection, which is in use for  the IR-2 Reposi- 
tory, was devised to detect infections of the stone 
frui t  viruses that occur already in North America; 
i t s  suitability for  interception of exotic viruses can 
be little more  than fortuitous. The third alternative 
of adopting indicator ranges developed in source 
countries is applicable only i f  adequate research  has  
been conducted in those countries to identify the 
virus infections that occur, and indicators that reveal  
their  presence.  Moreover, it might fail to detect 
v i ruses  that exerted more  ser ious effects on North 
American variet ies  than on those in the source 
countries, 

Individual indexing of al l  clones on very sensitive 
indicators such as  'Shiro-fugen' flowering cherry,  
o r  on herbaceous indicators such a s  cucumber, i s  a 
logical elaboration of any indexing program. How- 
ever ,  positive indexing on these indicators need not 
imply more  than presence of latent viruses that a r e  
already widely distributed in domestic plantings. 

Therefore although such indexing provides additional 
useful information on the virus status of the indivi- 
dual clones, i t  does not necessari ly provide justifi- 
cation for  the rejection of importations. 

Thus, full confidence cannot be placed in any of 
these bases  for  devising interception indicator 
ranges. The r e s u l b  of the indexing program that we 
a r e  reporting suggest that one other approach to 
selectionof indicators may usefully supplement those 
already considered. This is the identification of 
variet ies  that give evidence of sensitivity to unusual- 
ly high proportions of the ser ious viruses that a r e  
introduced to them. Examples in our indexing pro-  
g r am were 'Bingl and ISam1 cherry,  which between 
them gave reactions to all the potentially more 
ser ious virus infections detected through the full 
indicator range. It may be significant that both 
these variet ies  have been included in the IR-2 indi- 
cator range because of their  sensitivity to  infections 
of viruses known in North America. 

The factors  that mer i t  being taken into consider- 
ation in devising indexing procedures for  imported 
stone fruit materials  include: (1) the major  types 
and variet ies  of stone frui ts  grown in the regions 
where they will be distributed; (2) the indicators that 
have given evidence of unusually high sensitivity to 
viruses in previous indexing experience; and (3) 
variet ies  reported to be sensitive to the virus infec- 
tions that a r e  known to be common and serious in 
the source, countries. Only experience in intercep- 
tion indexing can be expected to verify that these 
approaches can be reconciled in a limited range of 
indicators 

When virus incidence is as high in imported 
clones as i t  proved to be in those we have indexed, 
the bulk indexing of groups of clones has  value only 
in indicating the prevalence of virus infections, and 
the types of symptoms that they can produce. It has  
not proved effective for  the prompt clearance of in- 
dividual virus- free clones to the importer .  
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