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STELLINGEN 

I 
Bij het door Mowat uitgevoerde onderzoek naar het 'Augustaziek' van tulp 

is te weinig rekening gehouden met een aantal eigenschappen van de vector. 
MOWAT, W. P. (1970). Augusta disease in tulip - a reassessment. 
Ann. appl. Biol. 66:17-28. 

II 
De veroorzaker van bobbelblad in sla komt zowel in de waardplant als in de 

vector waarschijnlijk als een naakt nuclei'nezuur voor. 

Ill 
Het chemisch bestrijden van schimmels die intracytoplasmatisch virussen 

overdragen om zodoende virusinfectie te voorkomen, stuit meestal op grote 
bezwaren. 

IV 
De suggestie dat in cysten van Olpidium brassicae dictyosomen, 'multivesi

cular bodies' en vacuolen voortkomen uit het endoplasmatisch reticulum, steunt 
op onvoldoende gegevens en is strijdig met wat over deze organellen in andere 
organismen bekend is. ' • • •' * 

LESEMANN, D. E. en W. H. FUCHS (1970). Elektronenmikros-
kopische Untersuchung iiber die Vorbereitung der Infektion in 
encystierten Zoosporen von Olpidium brassicae. Arch. Mikrobiol. 
71:9-19. 

V 
Hoewel er in bepaalde met virus gei'nfecteerde plantecellen een correlatie be-

staat tussen desintegratie van celorganellen en het vormen van kristal-achtige 
virusinsluitsels, is het onjuist de indruk te wekken dat er van een eenvoudige 
oorzaak-gevolg relatie sprake zou zijn. 

ZOETEN, G. A. DE en G. GAARD (1969). Distribution and appear
ance of alfalfa mosaic virus in infected plant cells. Virology 39: 
768-774. 
ZOETEN, G. A. DE en G. GAARD (1970). Aggregation of alfalfa 
mosaic virus under influence of externally applied agents. Viro
logy 41: 573-574. 

VI 
Bij rhabdovirussen is de omhulling van de nucleoprotei'necomponent met een 

membraan een sterker gecontroleerd proces dan bij myxovirussen. 



VII 
. Ten onrechte wordt de naam 'P-protein body' gegeven aan twee morfologisch 

verschillende structuren in het floeem die waarschijnlijk ook functioned ver-
schillend zijn. 

CRONSHAW, J. en K. ESAU (1967). Tubular and fibrillar compo
nents of mature and differentiating sieve elements. J. Cell Biol. 
34:801-816. 
CRONSHAW, J. en K. ESAU (1968). P protein in the phloem of 
Cucurbita. I. The development of P-protein bodies. J. Cell Biol. 
38:25-39. 

VIII 
De argumenten van Parrish voor het ontstaan van elk der stiletten bij blad-

luizen uit den eel, zijn zwak en zien voorbij aan andere anatomische gegevens. 
PARRish, W. P. (1967). The origin, morphology, and innervation 
of aphid stylets (Homoptera). Ann. Entomol. Soc. Amer. 60: 
273-276. 

IX 
Bij submicroscopisch onderzoek is het zinvol de term artefact te verstaan als 

aanduiding van een te verklaren gegeven en niet als een 'verklaring' van dat ge
geven uit onjuiste materiaalbehandeling. 

X 
Op conferenties over elektronenmicroscopie zouden alleen voordrachten ge-

houden moeten worden waarin nieuwe technieken of verbeteringen van be-
staande technieken worden meegedeeld. 

XI 
a. Het is in strijd met het belang van de universiteit als onderwijsinstelling om 

leden van de wetenschappelijke staf uitsluitend te beoordelen op grond van door 
hen gepubliceerde resultaten van onderzoek. 

b. Het is in strijd met het belang van de universiteit als onderwijsinstelling 
om bij de beoordeling van leden van de wetenschappelijke staf niet veel waarde 
te hechten aan door hen gepubliceerde resultaten van onderzoek. 

XII 
De arrogante houding van sommige instellingen betrokken bij legalisatie voor 

de Nederlandse wet van in het buitenland verrichte adoptie van kinderen, 
schaadt de belangen van die kinderen. 

Proefschrift van J. H. M. Temmink 
Wageningen, 14 mei 1971 
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I N T R O D U C T I O N 

In 1958 GROGAN et al. and FRY showed an association between Olpidium 
brasskae (Wor.) Dang, and the big-vein disease of lettuce. In the following 
years other data were published to prove that the big-vein disease is caused by a 
graft-transmissible agent, the lettuce big-vein virus (BVV), and that the associ
ation could be interpreted as a virus - vector relationship (CAMPBELL et al., 1961; 
CAMPBELL, 1962; CAMPBELL et al., 1962; TOMLINSON and GARRETT, 1962; 

CAMPBELL and GROGAN, 1963). BVV has still not been characterized morpho
logically (LIN et al., 1970). During the same period O.brassicae was found to be 
the vector for two other plant viruses, tobacco necrosis virus (TNV) (TEAKLE, 

1960; TEAKLE, 1962) and tobacco stunt virus (HIDAKA, 1960; HIDAKA and 
TAGAWA, 1962; HIRUKI, 1965). 

Much research has been carried out to establish the nature of the relationship 
between Olpidium and the above plant viruses and the general aspects of this 
relationship have been elucidated. Thus it is known which viruses are carried 
inside the zoospores and which outside, which viruses are acquired by the fungus 
inside the host plant and which outside, and how specific the vector role is with 
regard to host plant and fungus isolate (TEAKLE and GOLD, 1963; CAMPBELL and 
GROGAN, 1964; KASSANIS and MACFARLANE, 1964a; CAMPBELL and FRY, 1966; 
FRY and CAMPBELL, 1966; HIRUKI, 1967; SMITH et al., 1969). However, the 
exact mode of virus transmission is not known and no satisfactory explanation 
has been offered for the vector specificity. This is particularly true for the 
Olpidium - TNV relationship (TEAKLE and HIRUKI, 1964; KASSANIS and MAC

FARLANE, 1965; MACFARLANE, 1968b). 
Since TNV transmission and vector specificity were expected to have ultra-

structural aspects, an electron microscope investigation was undertaken. The 
results are laid down in this publication, although parts have been published 
previously elsewhere (TEMMINK and CAMPBELL, 1968; TEMMINK and CAMPBELL, 

1969a, b, c; TEMMINK et al., 1970). In order to study the nature of an interac
tion between different organisms (including viruses) with the electron micros
cope, it is a prerequisite to have or to obtain information on the ultrastructure 
of each of the separate organisms involved. Only on that basis can it be decided 
whether any interactions occur between the organisms and what the nature of 
these interactions is. 

The first part of this publication will, therefore, consist of a compilation of 
ultrastructural data on each of the organisms involved in the relationship under 
investigation. The second part of the thesis will describe results of the study of 
the interaction between host plant, fungus vector, and transmitted virus and 
compare the data and conclusions with those of other investigators. 
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PART I 

1. L I T E R A T U R E REVIEW 

1.1. OLPIDIUM BRASSICAE AND ULTRASTRUCTURE OF FUNGI 

Olpidium brassicae (Wor.) Dang, is a chytrid fungus described by WORONIN 

(1878) and assigned to the genus Olpidium by DANGEARD (1886). Although some 
controversy exists concerning the taxonomy of Olpidium brassicae (GROGAN and 
CAMPBELL, 1966; MACFARLANE, 1968a), we have chosen to maintain this name. 
Its morphology, life cycle, and taxonomy have been studied extensively (SAMP

SON, 1939; JACOBSEN, 1943; KOLE, 1954; SAHTIYANCI et al., 1960; SAHTIYANCI, 

1962). As a summary, the life cycle in its conventional form is represented in 
Plate 1-1 with light micrographs illustrating some of the stages. Question marks 
indicate where observations by us and other workers cast some doubt on the 
correctness of the life cycle in its present form. 

The publication by SAHTIYANCI (1962) has most often served as our reference. 
Although she classified the lettuce isolate of O. brassicae as Pleotrachelus viru-
lentus on taxonomically doubtful grounds, her description of the developmental 
stages in the life cycle generally was substantiated by our observations. Never
theless there are some differences between her observations and ours, or between 
the interpretations of them. Probably the most important difference is concerned 
with whether the resting spore represents the sexual part of the life cycle. We did 
not find any indications for a sexual phase in the life cycle of our lettuce isolate 
(TEMMINK and CAMPBELL, 1969a). Fusion of zoospores has not been seen by us, 
but zoospores with two flagella and approximately twice the body volume occur 
occasionally. The number of these 'double' zoospores, however, does not seem 
to increase with time after sporulation. Some investigators have expressed the 
same view (TOMLINSON and GARRETT, 1964; GARRETT and TOMLINSON, 1967), 
whereas others report data in support of a sexual phase in O. brassicae (KOLE, 

1954; SAHTIYANCI, 1962) and in other Olpidium species (KUSANO, 1912; BARR, 

1968). 
In many light microscopic studies of Olpidium some attention has been given 

to pathogenicity (VAN DER MEER, 1926; JACOBSEN, 1943; SAHTIYANCI, 1962; 
BRITTON and ROGERS, 1963). The lettuce isolate of O.brassicae penetrates the 
root hairs and epidermis cells, preferentially in the zone of elongation, but also 
in older parts of the root at higher inoculum densities. Cortex cells are seldom 
infected. Callus tissue, on the other hand, is readily infected by the lettuce isolate 
(KASSANIS and MACFARLANE, 1964b). Host roots as well as some non-host roots 
seem to have an attractive, or at least a trapping effect on zoospores in suspen
sion. Infection of the root has no clear pathogenic effect on the host plants, al
though infected cells may be more susceptible to other pathogens and heavy 
infection may cause a slight decrease in overall growth of the plant (GROGAN 
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