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Abstract 

Plants of four species obtained from various sources were raised and compared for their suitability as 
test plants for a number of viruses. The species comprised Chenopodium amaranticolor (local lesion 
host of red clover mottle virus), Nicotiana glutinosa (local lesion host of tobacco mosaic virus (TMV)), 
AT. rustica (systemic host of TMV, cucumber mosaic virus and tomato spotted wilt virus) and N. taba- 
cum 'White Burley' (systemic host of TMV). 

Some sources proved to be more attractive as test plants or experimental hosts because of, e.g., pro- 
duction of more local lesions per unit of leaf area (C. amaranticolor and N. glutinosa), distinctness of 
lesions (C. arnaranticolor), development of more pronounced systemic symptoms (N. rustica and N. 
tabacum 'White Burley'), better growth characteristics (particularly C. amaranticolor and N. rustica), 
smoother leaves being easier to rub (N. glutinosa) or more and bigger leaf formation (particularly 
AT. rustica). 

The implications for the interpretation of host range studies and the quest for propagation and 
assays hosts are discussed. 

Introduction 

Nowadays ,  viruses are characterized by various physical, chemical and serological 
techniques. This has greatly enlarged the understanding of  the similarities and differ- 
ences between viruses and has enabled us to compare  different virus isolates. As 
viruses are biological entities possessing the power to infect susceptible organisms, 
studies involving the inoculat ion of  suitable plants remain necessary for  providing 
additional informat ion about  different virus isolates. The symptoms produced by a 
virus on various plant  species and cultivars may be an even more  sensitive means o f  
differentiating between isolates (McRitchie and Alexander, 1963) than any physical, 
chemical and serological technique (Mosch et al., 1974). Only part  o f  the virus genome 
is expressed in properties which can be studied by these techniques. In  order to be 
able to compare  the work  on the biological properties o f  viruses f rom different labor- 
atories i t  is necessary that  the plants o f  any species or cultivar used are genetically 
identical. Bos (1967), in his discussion about  the problems of  test plant variability, has 
already pointed to the fact that  different selections o f  certain host  plants, or  any one 
species f rom different origins may  differ in their response to certain viruses. Demski  
(1968) found large differences in the response o f  Chenopodium album f rom different 
sources to watermelon mosaic virus. The need for  internationally accepted standardi- 

1 This article is an extended version of a paper presented by the same authors at the 2nd. International 
Congress of P/ant Pathology, September 5-12, 1973. 
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zation of test plants has been advocated by various authors. Bos et al. (1960) empha- 
sised the need for exchange of seeds of test plant species and cultivars between plant 
virologists. 

It is now generally realized that related cultivars can differ considerably in their 
capacity and suitability to act as indicators in diagnostic studies, as local lesion hosts 
for quantitative virus assay or for the propagation of viruses in the laboratory. Con- 
sequently most publications dealing with plant viruses mention cultivar names of the 
plant species used. 

Nevertheless, doubt may be raised as to whether such cultivated plants presented 
under a certain name are always genetically identical to those used by others with the 
same cultivar name. This may not necessarily be a matter of misnomer. Most, if not 
all, cultivars have been selected for their agronomic value and not for virological 
features. Thus a cuttivar may be morphologically uniform but this does not imply 
uniformity and stability of its reaction to viruses, as shown by Kassanis and Selman 
(1947) for 'White Burely' tobacco and different strains of tobacco mosaic virus, 

When wild species are being used for plant virus work, despite Demski's report, it 
is generally not recognized that samples from different sources may differ as widely in 
genetical make-up as different cultivars of a certain crop, and consequently may differ 
considerably in susceptibility and/or sensitivity to virus infection. Moreover there 
may be differences in growth characteristics, size and shape of leaves, etc. making one 
source more appropriate for virus studies than another. Only in a few rare instances, an 
effort has been made to select plants with special qualities for virus work, e.g. the 
East Malling clone of Fragaria vesca (Harris and King, 1942); the EMK clone of F. 
vesca (Fulton, 1960); the UC4, UC5 and UC6 clones of F. vesca, and the UC10, 
U C l l  and UC12 clones of F. virginiana (Frazier, 1974). KShler (1953) selected the 
Solanum demissum hybrid A6 for work with potato viruses. 

Although some work has already been done, we felt a need to study further the 
occurrence of differences in the sensitivity and susceptibility present in sources of 
plant species commonly used for virus work and whether other characters important in 
virus research also varied. The present paper deals with our experiences with Cheno- 
podium amaranticolor, Nicotiana glutinosa, N. rustica; and N. tabacum 'White Bufley'. 

M a t e r i a l s  a n d  m e t h o d s  

Many virologists kindly provided lots of seed samples on request. Experiments were 
conducted with 16 sources of C. amaranticolor, 17 of N. glutinosa, 13 of N. rustica, and 
17 of N. tabacum 'White Burley'. 

Plants were grown from seed according to the method routinely used in our labor- 
atory. Seeds were sown in pans filled with soil mixture (Trio, Vriezeveen, the Nether- 
lands), consisting of peat, sand and fertilizer, which hadbeen steam-sterilizedbefore 
use. Soon after emergence the seedlings were transferred to trays and later to pots 
when they had attained a suitable size. The experiments were performed in the green- 
house during the summer at a temperature of 20-23 ~ without additional illumination. 

The viruses used were: 
- tobacco mosaic virus (TMV), a common strain, to test N. tabacum 'White Burley', 

N. glutinosa and N. rustica; 
- cucumber mosaic virus (CMV), a yellow strain, maintained for many years by Dr 
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J. Dijkstra in this laboratory, to test N. rustiea; 
- red clover mottle virus (RCMV), Dutch isolate, supplied by Dr L. Bos, Institute of 

Phyt0pathological Research, Wageningen, to test C. amarantieolor; 
- tomato spotted wilt virus (TSWV), Dutch isolate, supplied by Ir T. S. Ie of this 

laboratory, to test N. rustica. 
Test plants were inoculated after having formed three to five leaves. Inoculations 

were made with sap expressed from infected plants, after prior dusting of the leaves 
with Carborundum 500 mesh. 

All the batches of any one species were inoculted at the same time, thus allowing a 
comparison under identical environmental conditions. A number Of uninoculated 
plants of each batch served as a control. The seedlings of each batch were examined 
for uniformity in morphology, colour of the leaves, etc., and their growth characteris- 
tics was compared with that of the plants of the other batches. After inoculation with 
a virus the various batches of each species or cultivar were compared to detect possible 
differences in their reaction to virus infection, such as number and appearance of 
local lesions or severity of systemic symptoms. 

Numbers of local lesions on N. glutinosa resulting from infection with TMV were 
compared by estimating the 'local lesion index', i.e. the number of lesions formed on a 
leaf divided by the product of the length and width of the blade of that leaf. It was 
noticed that N. glutinosa plants from some sources were much easier to rub than plants 
from other sources. This observation prompted us to take this quality into account. 
Therefore plants of each source of this species were scored independently by two 
persons as 'easy', 'medium', or 'difficult' to be rubbed. 

Results 

C. amaranticolor. There were striking differences in growth habit among the sources. 
Some (Table 1 : no. 3, 5, 12, 13) developed into very tall plants, with very little or no 
purple colour in the youngest leaves (Fig. 1, left). It is questionable whether those 
plants deserved the name C. amaranticolor, however, their taxonomic status was not 
investigated further. 

Differences in leaf shape were noticed among the sources, especially concerning the 
base of the lamina. In some, the angle between base and petiole was 90~ but in 
others this angle was consistantly smaller (Fig. 2). This peculiarity did not coincide 
with the differences in growth habit and leaf colour noted above. In Table 1 the sources 
are grouped according to these characteristics. 

Plants of all sources reacted with local lesions only following inoculation with 
RCMV, however, there were clear differences in their number and quality. Some (no. 
1, 4, 12, 17, 18) consistently developed more lesions than others. A few (e.g. no. 4) 
reacted with large, easily countable lesions; others developed small lesions which were 
difficult to count (Table 1, Fig. 3). However, the size of the lesions was not correlated 
with the number of lesions formed per unit of leaf area. For  quantitative work with 
RCMV we would have preferred no. 4 as assay host. 

N. glutinosa. No differences in growth habit and form of the leaves were observed. 
However, some sources had smoother leaves than others and were thus easier to rub 
(Table 2). 
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Fig. 1. (Left). Growth habit of C. amaranticolor plants grown from seeds of two different origins. 
Left: origin no. 5, right: origin no. 1. 

Fig. 2. (Right). Different shapes of leaves of C. amaranticolor plants grown from seeds of different 
origins. 

Fig. 1. (Links) .  Habitus van C. amaranticolor planten opgekweekt uit zaden van twee verschillende her- 
komsten. Links: herkomst no. 5, rechts: herkomst no. 1. 

Fig. 2. ( Reehts). Versehillende bladvormen van de diverse herkomsten van C. amaranticolor. 

Fig. 3. Local lesions (formed by RCMV) on 
leaves of C. amaranticolor plants grown from 
seeds of origin no. 1, 4 and 12. 

Fig. 4. Development of N. rustiea plants grown 
from seeds of five origins. From left to right no. 5, 
1, 2, 4 and 11 (see also Table 3). 

Fig. 3. Lokale lesies op bladeren van C. amaranti- 
color van drie herkomsten (no. 1, 4 en 12) na ino- 
culatie met R C M V .  
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Fig. 4. Ontwikkelingen van N. rustica-planten uit 
zaad van vijf verschillende herkomsten. Van links 
naar reehts no. 5, 1, 2, 4 en 11 (zie ook Tabel 3). 
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Table 1. The number and quality of local lesions due to RCMV on plants from seventeen sources of 
Chenopodium amarantieolor, and some features of their growth. 

Source Growth Uniformity of Local lesions 
no. ~ habit 2 germination a 

number quality 

3 T I few small and diffuse 
5 T F moderate somewhat diffuse 

12 T F many very small, difficult to count 
13 T R moderate very small, readily countable 

1 N F many large, somewhat diffuse 
2 4 N F 
4 N F many distinct, readily countable 
6 N I few distinct, readily countable 
7 4 N F 
8 N F few small, distinct 
9 4 N F 

10 N I moderate distinct - diffuse, countable 
14 N R moderate small 
15 N F moderate small, distinct 
16 N I moderate readily countable 
17 N F many distinct, readily countable 
18 N F many distinct - diffuse 

No. 11 did not germinate. 
z T = tall plants, showing little purple colouration; 

N = plants with normal growth habit and purple coloured top leaves. 
a The seeds germinated regularly ( =  R), fairly regularly ( =  F) and irregularly (=  I). 
4 Plants of this source were not tested with RCMV. 

Tabel 1. Aantal en aard van de lokale lesies, die op zeventien Chenopodium amarantieolor herkomsten 
werden gevormd na inoculatie met rode klavermoza~ekvirus ( R C M V ) ,  en een paar waarnemingen over de 
groei van deze planten. 

Leaves o f  all sources reacted to T M V  with local  lesions, bu t  the numbers  of  lesions 
evoked  using the same inocu lum var ied  cons iderably  in some cases (Table  2). 

N.  rustica. Plants  f rom different sources exhibi ted a great  diversi ty in their  develop-  
ment.  Some (no. 5 and  6) f lowered quickly,  some (no. 1 and  12) more  s lowly whereas 
the others  remained  longer  in a roset te  stage (Table  3, Fig.  4). A m o n g  the lat ter ,  some 
had  flat leaves and others  cr inckled leaves. Differences in leaf  width  were not iced  
a m o n g  the sources with flat leaves. Plants  of  sources no. 4 and  10 have b roade r  leaves 
than  those of  no. 11 (Table  3). 

Inocu la ted  leaves of  all sources invar iab ly  reacted to T M V  with i r regular  necrot ic  
spots  su r rounded  by  yel low discoloura t ions ,  systemic symptoms  consis t ing o f  mosa ic  
and necrosis  on the leaves and  necrot ic  areas  on the stems. The  quickly deve loping  
p lants  showed yel lowing a r o u n d  the necrot ic  spots  on inocula ted  leaves ear l ier  than  
those remain ing  rose t ted  for  a longer  per iod.  The  former  showed necroses on the 
stems also earl ier  and  more  clearly. 

Af te r  inocu la t ion  with CMV,  the symptoms  consis ted of  a sys t emiqye l low mosa ic  
only,  however,  there were differences in the severity o f  s y m p t o m  express ion:  some 
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Tabel 2. The local lesion index ~ of sixteen sources of N. glutinosa and the smoothness of leaves to be 
rubbed. 

Source Local lesion Smoothness of leaves 
no. 2 index 1 to be rubbed s 

11 0-1 M 
14 0-1 M 
4 1-2 E 
5 1-2 E 
6 1-2 M 
7 1-2 D 
9 1-2 M 

10 1-2 E 
12 1-2 D 
13 1-2 M 
16 1--2 E 
17 1-2 M 

1 2-3 M 
8 2-3 D 
3 3-4 M 
2 5-6 M 

1 The index is the number of local lesions divided by the product of the length and the largest width of 
the leaves. 
2 No. 15 did not germinate. 
3 E = easy; M = medium; D ~ difficult. 

Tabel 2. De lokale lesie index van zestien herkomsten van N. glutinosa en de stroefheid van het bladopper- 
vlak. De index is het aantal lokale lesies gedeeM door her produkt van bladlengte en grootste breedte van 
het blad. 

Fig. 5. Symptoms produced on N. rustica plants 
by CMV. Top left: no. 5; top right: no. 1 ; mid- 
dle: no. 2; bottom left: no. 4; bottom right: no. 
11. 

Fig. 6. Difference in size of leaves of N. rustica 
plants from two different origins. Top row: no. 
4; bottom row: no. 5 (see also Table 3). 

Fig. 5. Symptomen op planten van N. rustica na 
infectie met C M V .  Boven links: no. 5; boven 
rechts: no. 1; midden: no. 2; beneden links: no. 4; 
beneden rechts: no. 11. 
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Fig. 6. Versehil in bladgrootte van N. rustica- 
planten van twee verschillende herkomsten. Bo- 
venste ri]: no. 4; onderste rij: no. 5 (zie ook Tabel 
3). 
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Table 3. Eleven sources of N. rustica characterised by growth habit, leaf morphology and size, and 
sensitivity to infection with CMV and TSWV. 

Source Growth habit and Yield of leaves per Sensitivity 3 to 
no. 1 leaf morphology 2 plant in grams 3 

CMV TSWV 

5 Q, very quickly flowering 3.8 -k -k 
6 Q, very quickly flowering 4.0 -k + 
1 Q, somewhat later flowering 10.5 + + + + + 

12 Q, somewhat later flowering 10.6 + + + § + 
9 I, 10.9 + + +  + +  
8 I, 6.2 + + +  + + + +  
2 R, C 9.8 + - k + +  
3 R, C 8.8 + + + §  
4 R, EB 16.0 + - k +  + + + + +  

10 R, EB 15.9 + +  + + + +  
11 R, EN 16.8 + +  + 

1 No. 7 did not germinate. 
2 Q = quickly developing plants. 

R = plants remaining longer in the rosette stage. 
I = plants intermediate between Q and R 
EB = even, broad leaves. 
EN = even, narrow leaves. 
C = crinkled leaves. 

3 mean value of 3 plants. 
4 more ' + '  signs = more severe symptoms. 

Tabel 3. De habitus, bladmorfologie, grootte, en gevoeligheid voor komkommermozafekvirus ( CMV) en 
tomatebronsvlekkenvirus ( TSWV)  van elf herkomsten van N. rustiea. 

sources (no. 1, 4, 8, 9, 12) showed a p r o n o u n c e d  mosaic ;  o ther  sources (no. 2, 3, 5, 6) 
reacted with a weak  mosa ic  o f  mot t l ing  (Table  3, Fig. 5). N o  corre la t ion  was observed 
between s y m p t o m  expression and  growth  habit .  

Differences in the severity o f  symptoms  were also observed fol lowing infect ion with  
TSWV,  the symptoms  consis t ing of  systemic chlorosis  and  necrosis. As  a rule, the  
sources character ized by early f lowering became less necrot ic  than  those wi th  p lants  
remain ing  roset ted  longer  (Table  3). Plants  of  the la t ter  type somet imes showed top  
necrosis. 

Genera l ly  the p lants  of  the roset te  type p roduced  more  leaf  mater ia l  than  the ear ly  
f lowering p lants  (Table  3). This may  make  the former  more  useful for  the p r o p a g a t i o n  
o f  viruses. Fig.  6. l lustrates the differences in size o f  the leaves p roduced  by  two C M V  
infected plants  o f  sources no. 4 and  5. 

N.  tabacum ' W h i t e  Burley' .  M u c h  var ia t ion  was observed among  the sources. Plants  
o f  mos t  o f  the sources had  sessile leaves embrac ing  the stem to different extents (Fig.  
7). Leaves o f  one source (no. 10) were pet iolate ,  and  as they were da rk  green i t  was 
supposed  tha t  the source was p r o b a b l y  no t  'Whi t e  Bur ley '  tobacco.  Plants  of  some 
sources grew tal ler  than  those o f  others,  and  var ia t ions  in leaf  co lour  f rom l ight  to 
da rk  green were observed.  
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Fig. 7. Differences in the shape of the basal part of leaves of N. tabaeum 'White Burley' grown from 
seeds of four different origins. Top left (no. 3): clasping leaves with broad basal lobes; top right (no. 
4): clasping leaves with small basal lobes; bottom left (no. 11): clasping leaves with very small basal 
lobes; right (no. 2); petiolated leaves. 

Fig. 7. Verschillen in de vorm van het basale deel van de bladeren van N. tabacum 'White Burley' van 
4 versehillende herkomsten. Boven links (no. 3) : blad omvat de stengel half met brede lobben; boven 
reehts (no. 4) : blad omvat de stengel half met smalle lobben; beneden links (no. 11) : blad omvat de sten- 
gel met zeer smalle lobben; beneden reehts (no. 2) : bladeren zijn gesteeM. 
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Fig. 8. Symptoms caused by TMV in N. tabacum 
'White Burley' of two different origins. Left (no. 
3): no leaf deformation; right (no. 4): leaf de- 
formation. 

Fig. 9. Top necrosis and death of a N. tabacum 
'White Burley' plant (no. 12) kept at 28 ~ after 
inoculation with TMV. Left: healthy plant; 
right: infected plant. 

Fig. 8. Symptomen op "White Burley'-tabak af- 
komstig van twee verschillende herkomsten na in- 
teetie met TMV.  Links (no. 3): geen bladdeJbrma- 
f ie ;  rechts (no. 4); bladdeformatie. 

Fig. 9. Topneerose en afsterven van een 'White 
Burley'-plant (no. 12), die na inoculatie met T M V  
bij 28~ werd gehouden. Linls: gezonde plant; 
rechts: gei'nfecteerde plant. 

Plants o f  aU sources except one reacted to T M V  with systemic mosaic. However,  
some (no. 4, 7, 10, 11) showed leaf deformation as well, whereas others (no. 3) did no t  
(Fig. 8). All plants o f  one source (no. 12) did not  react in a way characteristic of  'White  
Burley'.  At  28 ~ these plants produced a few large necrotic spots on inoculated leaves, 
many  small and very small local lesions were produced at 22~ and 18 ~ respectively 
(Fig. 10). The plants kept at 28 ~ died suddenly f rom systemic infection about  12-14 

Fig. 10. Local necrotic spots on a N. tabacum 'White Burley' plant (no. 12) after inoculation with 
TMV. From left to right: part of a healthy leaf, parts of leaves from plants kept at 18, 22 and 28 ~ 
respectively, after inoculation. 

Fig. 10. Lokale necrotisehe vlekken op planten van' White Burley'-tabak (no. 12) na inoculatie met TMV.  
Van links naar reehts: gedeelte van een blad van een niet-gei'noculeerde plant, gedeelten van bladeren van 

planten, die na inoeulatie bij resp. 18, 22, en 28 ~ stonden. 
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days after inoculation (Fig. 9). Assay on N. glutinosa leaves showed that TMV was 
present in the systemically infected leaves in high concentration when the plants were 
kept at 28 ~ and in low concentration when kept at 22~ 

Discussion 

The present results obtained with a few arbitrarily chosen test species clearly show that 
plants grown from the same named seeds from different sources; vary considerably in 
many respects. This conclusion supports earlier results obtained by Demski (1968) in 
his study of watermelon mosaic virus on C. album from different origins. There is no 
reason to believe that experiments with other species would not yield similar results. 

In most publications concerning the symptomatology of viruses in artificial host 
ranges, although the external experimental conditions are often meticulously recorded, 
virtually no data are given about the origin of the plant species used. The results of 
this study clearly show that more information about the identity of test plants is 
essential and should be made available. 

For comparing those viruses differing in their capacity to infect plants and to incite 
various kinds of symptoms, the use of genetically well-defined plant material is ur- 
gently needed. Only then can comparative symptomatology attain its full value in the 
characterization of viruses. 

We do not believe that plant material used in virus studies should be characterized 
only on the basis of morphological and agricultural properties as is done by plant 
breeders when describing cultivars. Plant virologists may indicate that the cultivars or 
species used react after infection with one or more viruses in a characteristic way. 
While using for example the cultivar 'White Bufley' for virus work, virologists must be 
aware that the batch used should react to a TMV infection in a prescribed manner. A 
reaction characteristic for an infection with a certain virus, must be a property for 
establishing and confirming the identity of the cultivar used in plant virus studies. 

The results of Demski (1968) with C. album, and ours obtained with C. amarantico- 
lor and N. glutinosa show that one source used as local lesion assay host may produce 
more and better recognisable lesions than another. Consequently it may be wise to do 
comparative testing to select the most appropriate host for a particular study. In such 
a selection, attention must also be paid to such characters as leaf size and ease of ino- 
culation. 

For  the purpose of virus production a comparison of species or cultivars from 
different origins seems essential with respect to their capacity to produce quantities of 
leaf material. Although the amount of virus produced in leaf tissue was not investiga- 
ted, differences in leaf size and number were observed in N. rustica. 

It is reasonable to assume that the differences among sources described here may 
well depend on the environmental conditions, and the viruses or strains used. Hence 
it would be interesting to compare results obtained from experiments carried out in 
temperature and light controlled chambers, as well as of tests with the same sources of  
test plants carried out in different laboratories. 

It would be desirable if different laboratories throughout the world would compare 
in a systematic way, sources of plant species used for virus work. These laboratories 
could serve as centres for the maintenance and distribution of seeds of a proven quali- 
ty, and for information on specific questions regarding this type of work. However, 
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we doubt if there would be anyone willing to undertake such a laborious task. There- 
fore we hope that the results presented here will prompt other plant virologists to 
examine test plants in a similar manner and report the results, possibly propagating 
suitable species or cultivars for distribution among other virus workers. 
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Samenvatting 

Een studie over de variaties van een aantal plantesoorten en hun bruikbaarheid in het 
virusonderzoek 

Bij plantevirologisch onderzoek worden bepaalde plantesoorten en cultivars veelvul- 
dig als toetsplant gebruikt. Het is echter niet bekend in hoeverre deze soorten en cul- 
tivars, in gebruik bij verschillende onderzoekers, genetisch identiek zijn. Derhalve is 
het ook niet bekend of zij op bepaalde virusinfecties gelijk reageren. 

In het bier gepresenteerde onderzoek werden drie soorten en een cultivar van ver- 
schillende herkomst met elkaar vergeleken ten aanzien van hun reactie op een aantal 
virussen. Het onderzoek omvat Chenopodium amaranticolor, met lokale lesies reage- 
rend op rode-klavervlekkenvirus (RCMV); Nicotiana glutinosa, met lokale lesies re- 
agerend op tabaksmozaiekvirus (TMV); N. rustica, systemisch reagerend op TMV, 
komkommermoza'iekvirus (CMV) en tomatebronsvlekkenvirus (TSWV); en N. taba- 
cure 'White Burley', systemisch reagerend op TMV. 

De resultaten van het onderzoek tonen aan dat er grote verschillen in reactie op 66n 
en dezelfde virusinfectie kunnen voorkomen tussen diverse herkomsten van eenzelfde 
soort of cultivar. Bovendien bleken sommige herkomsten op grond van verschillende 
overwegingen aantrekkelijker dan andere. Zo varieerde bet aantal lokale lesies, ge- 
vormd op een blad van C. amaranticolor en AT. glutinosa, al naar de herkomst van deze 
soorten zeer sterk (Fig. 3, Tabel 1 en 2). Nagenoeg alle herkomsten van C. arnarantico- 
lot reageerden met een eigen type van lokale lesies (Fig. 3, Tabel 1). Voorts bleken er 
verschillen te bestaan in de sterkte waarmee de symptomen tot uiting kwamen (Fig. 5 
en 8), in de stroefheid der bladeren bij het inoculeren (Tabel 2), en in de hoeveelheid 
per plant geproduceerd bladmateriaal (Fig. 6, Tabel 3). 

Andere geconstateerde verschillen betroffen habitus en ontwikkeling van de plant 
(Fig. l, 4, 7 en 8, Tabel 3) en de vorm van de bladeren (Fig. 2 en 4). Een van de her- 
komsten van 'White Burley'-tabak reageerde op TMV met lokale lesies, gevolgd door 
topnecrose in plaats van met mozaiek en bladmisvorming, zoals de andere getoetste 
herkomsten van deze cultivars (Fig. 9, 10). 

De resultaten van dit onderzoek wijzen uit dat voor de biologische karakterisering 
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v a n  p l an t ev i ru s sen  m e e r  a a n d a c h t  m o e t  w o r d e n  bes teed  aan  de  e r v o o r  geb ru ik t e  toe ts -  

p lan ten .  En ige  voo r s t e l l en  o m  te k o m e n  to t  een  b e t r o u w b a a r d e r  t oe t s a s so r t imen t ,  

w o r d e n  in de discussie  be sp roken .  
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