


Stellingen

1.

Het sharkaprobleem zou aanzienlijk kleiner worden indien de voor het sharka-
virus onvatbare Prunus besseyi Bailey betekenis zou krijgen als pruime-
onderstam, '

2.
De mogelijkheden voor het beheersen van de groei van planten met behulp van
virussen moeten vooralsnog niet hoog worden aangeslagen.

A.F. Posnette, 1968. TagBer.dt.Akad.LandwWiss.Berl. 97: 19-26
A.F. Posnette; R. Cropley and A.A.J. Swait, 1968. Ann.appl.Biol,
61: 351-360
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Het is de vraag of het oculeren van virusvrije ogen op viruszieke onderstam-
men tot een beter inzicht leidt in de invloed van “latente" appelvirussen op
groei en vruchtbaarheid, dan het besmetten van virusvrije onderstammen kort

na het oculeren.

A,I. Campbell, 1971. J.hort.Sel. 46: 13-16

4, _ _

Het is zinvol om virusvrij plantmateriaal, dat verkregen is door warmtebe-
handeling en/of meristeemcultuur, opnieuw te beoordelen op teeltlundige
eigenschappen alvorens het aan de praktijk ter beschikking te stellen.

M. Hollings; O.M. Stone and D.R. Smith, 1972. J. hort.Sci. 47: 141~149



3.

Uit de proeven van Schwerdfeger kan niet zonder meer worden afgeleid, dat de
verschillen in vruchtverruwing tussen enkele herkomsten van 'Golden Deli-
cious', erfelijk zijn.

G. Schwerdfeger, 1971. Erwerbsobstbau 13: 200-203

6.

Het is niet realistisch om te zoeken naar voor appelvirussen weinig gevoelige

onderstammen, &mdat er in de naaste toekomst geen virusvrij ent- em oculatie-
hout beschikbaar zou zijn.

H. Schmidt, 1972, J.hort,Sci. 47: 159-163

7.

De moderne fruitteler dient bij het planfen, waar mogelijk, uit te gaan van
goed geveerd plantmateriaal,

5.J. Wertheim en M.L. Joosse, 1972, De fruitteelt 62: 166-169

8.

Men behoeft in de komende jaren niet te rekenen op een explosieve uitbreiding
van het appelareaal ten gevolge van de goede fruitprijzen in 1972/1973.

9.

De afwijzende houding van de Zeeuwse Landbouw Maatschappij met betrekking tot
een mogelijke beheersovereenkomst voor het handhaven en in stand houden van

heggen in de ruilverkaveling De Poel - Heinkenszand vindt geen grond in de
bestaande beheersovereenkomsten.

D, Lgteijn, 1973, ZIM Land- en Tuinbouwblad 61 (3166): 3
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10.

Na het starten van de kerncentrale te Borssele (op het "dunbevolkte" Zuid-



Beveland) lopen bij een calamiteit slechts enkele tienduizenden mensen het
risico aan radicactieve straling te worden blootgesteld,

1.

De discussie over "de vergroting van het rendement van het wetenschappelijk
orilerwijs door aangepaste faciliteiten voor de gehuwle werkende vrouw'
tijdens een promotie over "de pathogenese en symptoomexpressie in viruszieke
tabak', werkte sterk relativerend op het belang van een plechtigheid als
deze,

L.C. van Loon, 1972, Proefschrift Landbouwhogeschool
(discussie over de 15e stelling)

Progfschrift van H.J. van Oosten
Wageningen, 25 mei 1973
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Abstract

Oosten, H.J, van (1973) Diagnosis of sharka {plum pox) and host range of its
inciting virus, Doctoral thesis, Wageningen, ISBN 90 220 0455 &4, (viii) +24
p. + offprints Neth.J.Pl.Path. 76(1970)99-103; Neth,J.P1.Path, 76(1970)253~
260; Annls Phytopath. {(numdro hors série)195-201, 1971; Annls Phytopath.
{(numéro hors série)211-219, 1971; Neth.J.Pl.Path, 78(1972)99-106; Neth.J.P1,
Path, 78(1972)33-44; Neth,J,Pl.Path, 76{1970)313-319; Neth.J.P1l.Path. 78
{1972)160-167, Eng, and Dutch summaries.

Alsa: Agric, Res. Rep, (Versl. landbouwk., Onderz.) 796,

Diagnosis of sharka could be improved by distinguishing specific and
unspecific symptoms. Two types of discoloration {broad red bands and thin
red rings and lines) were specific, whereas the grooves and pits were not.
Light and electron microscopy revealed the presence of nuclear and cyto-
plasmic inclusions in infected tissues. The cytoplasmic inclusions (bundles
of needles) in plum fruits were reliable for diagnosis.

From the known herbaceous test plants Chenopedium foetidun and Nicotiana
elevelandi?, only C. foetidum was useful for diagnosis. Ramunculus arvensis
and Nicandrq physaloides were presented as possible new test plants.

Sixty herbaceous plant species were described as host of sharka virus.
Some common weeds became systemically infected upon inoculation and may play
a role in epidemiclogy of the virus.

Purified sharka virus was used to prepare antisera. Some properties of
the virus were described.
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Introduction

Sharka is considered as one of the most serious threats to plum culture in
Burcpe mainly because of the symptoms in the important varieties: grooving
and pitting of the fruits, necrosis of the fruit flesh and a premature
dropping of affected fruits. Considerable yield losses have been reported
{Christoff, 1968; Darke, 1968). The causal agent of the disease, sharka
{(plum pox) virus, is transmissible by aphids. A rapid spread of the disease
from tree to tree has been reported from several areas (Jordovié&, 1965).
Sharka was first observed in 1915 - 1916 in Macedonia (Christoff, 1958) and
the disease described in Rumania in 1922 as 'degeneration of the Agen-plum'
was cbviously the same (Savulescu & Pop, 1961). Later sharka was reported
from Yugoslavia (Jossifowits, 1936), lmgary (Husz & Klement, 1950) and

. Czechoslowakia (Smolak, 1954). During the last twenty years the disease has
been reported from many other countries in Europe, including The Netherlands
(Darke, 1968; Sutif, 1971).

In contrast with some countries in South-East Europe plum culture is
not very important in The Netherlands. About 20 years ago plum orchards
covered 5000 ha, about 8% of the total area fruit trees, but this has been
reduced now to 1000 ha which is about 3.5% of the total fruit area (Anon.,
1872) ., The cause of this diminished importance of plum growing is mainly a
shift in cultivation. The shift to smaller trees in apple and pear growing,
made possible by weak rootstocks, could not be achieved in plum culture.
Another factor was the presence of sericus diseases like bacterial canker
and silverleaf, that shortened life of many plum trees. Sharka could become
another threat to Dutch plum culture. It was therefore necessary to combat
the disease immediately and to obtain precise data about the disease under
Dutch circumstances.

The investigation comprised:

1. . developing reliable and quick methods of diagnosis and
2. testing herbaceous wild plant species for their ability to act as
hosts of the virus.



Review of iiterature

The first to study this serious disease of plun was Atanasoff (1932). He
described symptoms on leaves and on fruits. Infected plum trees may show
diffuse, chlorotic or light green flecks and rings on their leaves and a
grooving and pitting on their fruits. He demonstrated, that the causal
agent was obviously a virus since the disease was transmissible by grafting
and also by the plum aphid Brachycaudus helichryst.

Atanasoff proposed the name sharka which is Bulgarian for plum pox.
The disease is now still known under this name although alternatives have
been suggested. At the EPPO conference on sharka in 1968 it was decided to
call the disease preferably: sharka (plum pox), (Darke, 1968).

After Atanasoff's study, sharka was reported from several European
countries. This resulted in mmerous investigations mainly dealing with
symptoms of sharka on leaves and fruits of many local plum varieties, but
also with the spread of the disease in plum orchards (Jossifowits, 1936;
Ostoji€, 1952; Christoff, 1958; Jordovif, 1961; Jordovié & Janda, 1963). In
addition, several scientists did remarkable work on symptom expression:
symptoms identical with those of sharka did occur in fruits of trees free
from sharka virus (Christoff, 1958; Posnette & Ellenberger, 1963; Schuc.h,'
1963; Kegler et al., 1964 Posnette and Ellenberger suggested the name
pseudo-pox for this disease. This phenomenon and the now known varietal
differences in symptom expression complicated diagnosis of sharka by
Symptoms. _

For this reason various authors have investigated other methods for
diagnosis, such as the use of indicator plants. The very susceptible plum
variety Pocegaca was first introduced as an indicator but it does not react
for same months or a season after infection at the earliest. A great
improvement was the introduction of peach seedlings as indicator plants;
in the glasshouse specific symptoms (vein yellowing and leaf deformatiom}
could be expected 3 - 6 weeks after: infection (Sutié, 1963).

. At about the same time Németh (1963) succeeded in transmitting the
vitus to a herbgceous plant: Chemopodium foetidwm., The inoculated leaves
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reacted with characteristic yellow-ochre lesions, 7 - 10 days after inocul-
ation with sap of leaves of infected plum trees. Thus, a very quick dia-
gnosis with herbacecus indicator plants seemed possible. However, Kegler et
al. (1964) were able to transmit the virus to O, foetidwm in spring but not
in summer.

In 1965, Kassanis & Sutil reported a second herbaceous test plant
species: Nicotiana clevelandii., After inoculation with the virus, leaves
showed necrotic rings within a week and a systemic mottle within 2 weeks.
N, clevelandii was reported to show symptoms after inoculation throughout
the whole season.

The transmission of sharka virus to herbaceous plants greatly facilit-
ated the study of the virus itself. Some properties of the virus in sap of
£, foetidum and N. eclevelondii were reported and the first data about the
morphology of the virus also became available. Flexucus particles with a
length of about 764 mm were observed in extracts of infected plum leaves
(Kegler et al., 1964), whereas particles with an estimated length of about
725 m were seen in sap of infected leaves of N. clevelandii (Kassanis &
Sutié, 1965). Their preliminary purification experiments failed, however.

The transmission of sharka virus to herbacecus plants could also have
implications for the understanding of the epidemiology of sharka virus,
However, apart from the two herbaceous test plants no other hosts of sharka
virus were known than some Prunus sp. Up to now spread of sharka virus has
been only observed from plum to plum in orchards (Jordovié, 1963). The
spread of sharka virus is mainly thought to be caused by man (grafting and
budding of infected material) and in a natural way by the aphid species
Brachyeaudus helichryst, Myzus persteae and Phorodon humuli (Atanasoff,
1932;'Vac1av, 1960; Jordevié, 1063; Kassanis & Sutié, 1965). Kassanis &
Sutié (1965) proved the non-persistent transmission of the virus by
M. persicae. They were able to transmit sharka virus from ¥. clevelandii
to plums by this aphid species. They concluded that epidemiology of sharka
may be far more complicated if plants of the natural vegetation served as
hosts for the sharka virus. Baumann (1968) proved that Prunus spinosa, the
hawthorn, which is widespread in nature throughout Europe should be con-
sidered as a host of the virus. But the investigations of Németh (1963},
Kegler et al. (1964), Savalescu & Macovei (1965) and Kassanis & Sutif (1965)
on a possible range of herbaceous plants as hosts for sharka virus revealed
only C. foetidwn and N. elevelandii as such. Therefore, the mumber of
herbaceous hosts of sharka virus seemed rather limited.



Thus, in the past 40 years many investigations on sharka have been
done but several aspects are still not clear. This study aims at contribut-
ing to the knowledge of sharka and its inciting virus.



Discussion

During the first cbservations of sharka disease in The Netherlands,
the symptoms seemed to be fairly similar to the descriptions in the literat-
ure. This was especially so with leaf symptoms (diffuse chlorotic rings and
flecks). Although Savalescu & Macovei (1965, 1968) encountered problems in
distinguishing plum pox and line pattern symptoms, for Dutch varieties this
was seldom a point of confusion. Most difficulties were caused by seasonal
influences on symptoms expression and by the difference in distinctness of
symptoms between the varieties. For example, symptoms on the leaves of
"Mirabelle de Nancy' were usually absent, whereas on the leaves of 'Czar'
the symptoms were distinct between May and October. In general, symptoms on
the leaves were easiest to detect in June and early July whereas later the
symptoms were less prone. It seemed: therefore better to Use fruit symptoms
for diagnosis during summer. - ST

Fruit symptoms became visible 3 - 4 weeks before plckmg and thus, de-
pending on the variety, they could be expected ‘between the end of July and
the beginning of September. The symptom 'grooving and pitting' was usually
distinct and much casier to detect than leaf symptoms. However, similar
symptoms on fruits of trees free from sharka virus ['_pseﬁdo—pox‘) have been
reported (Christoff, 1958; Kegler et al., 1964; Posnette & Ellenberger, 1963;
Schmid, 1968; Schuch, 1961). On fruits of Dutch varieties free from sharka
virus the symptom could be established and, mmfortunately, no differences
were seen with the grooving and pitting on fruits of infected trees.

1t has been suggested that other viruses in plum were causal agents of
'pseudo-pox‘. Line pattern virus (Kegler et al., 1963) and dark green sunken
mottle virus (Anon., 1967; Cropley, 1968; Marenaud, 1571) were reported in
relation to the symptom. Van Oosten (1971, 1972) postulated a cumulative or
synergistic effect of viruses on symptom expression. This suggestion was
based on the observation that grooving and pitting in the presence of sharka
Virus was more severe than without this virus.



In the literature on sharka disease nearly all attention has been given
to the grooving and pitting of the fruits: 'sharka' and 'grooving and pits'
seemed to be interchangeable. Even the later detected comparable symptoms on
fruits of trees free from sharka virus were named : 'pseudo-pox' or 'sharka-
like'. It was therefore quite surprising to distinguish two more types of
symptom on the fruits of several varieties: 1) broad red coloured bands,
diffuse on one side and sharply defined on the other and 2) thin red
coloured rings and lines, mainly on the lower side of the fruit. These dis-
colorations also appeared 3 - 4 weeks before picking and were completely in-
dependent of the grooves and pits. On varieties with red fruits the dis-
colorations remained visible during that period but on varieties with purple
fruits the discolorations were only seen 5 - 10 ‘days before colouring of the
fruit and later vanished. :

Discolorations were apparently also observed by Christoff (1958) and
Jordovié (1961) but they obtained no further attention. The discolorations
were probably neglected in the past because these symptoms were hardly of
economic importance on the varieties in the areas were sharka originated.
The discolovations are present on the fruits of infected trees of Pocegaca
(without doubt the most widespread variety in Yugoslavia), but are not
visible on ripe fruits which are dark purple. The variety Pocegaca is
similar or probably identical to 'Kjustendilska sliva' and 'Bistrita' (the
main varieties of Bulgaria and Rumania, respectively) and Hauszwetsche (DDR,
DBR, Belgium, The Netherlands). Varieties with red fruits are rare: only
'Victoria' has some distribution in north-west Europe. In The Netherlands
'Victoria' is the main variety: 404 of all plum trees belong to this variety

Thus, the diagnosis of sharka virus by fruit symptoms was greatly im-
proved by distinguishing between specific and wmspocific symptams.
Surprisingly, the most important symptom econamically was not reliable for
diagnosis of the disease.

1f external symptoms are not conclusive or not present at all some
test methods might be used for diagnosis. The simplest method seemed to be
the use of herbaceous indicator plants Chenopodium foctidun and Nicotiana
clevelandii. The relisbility of these species for diagnosis was tested
tl}rouglm ut the year by using sap of leaves and fruits of plums infected
Z::::}:ﬁ:a:i:::nioizzzzons were obtained on #. elevelandii (in some
encountered the same di:Efic:uirtli:amul“i Ee T Né“.““:th ere. comun
the different results chtained s bt 'N. iovetandis and suggosted thm‘:

with this test plant were caused by strains
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