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Abstract 

Two sap-transmissible virus isolates from bean (Phaseolus vulgaris L.) were identified as bean com- 
mon mosaic virus (BCMV) on the basis of particle size and morphology, serology, non-persistent 
aphid transmission, very limited host range, and symptoms and seed transmission in bean. 

In bean varietal reaction both isolates differed from each other and all six Dutch BCMV strains 
described before. From literature data it may be concluded that they also differ from thirteen other 
strains described elsewhere. The isolate from Peruvian seed may be related to strains reported from 
Costa Rica and Peru, but these have been described incompletely. 

The two isolates obtained at Wageningen are therefore described as new strains and designated 
BCMV-NL7 and BCMV-NL8. The latter seems unusual in its extremely high dilution end point, 
in its serological affinity to both BCMV and BYMV, and in not being infectious to Chenopodium 
amaranticolor and C. quinoa. 

Tetragonia expansa proved to be a new local lesion host of BCMV. There is an urgent need for 
international standardization of strains of BCMV. 

Introduction 

Bean c o m m o n  mosa ic  virus (BCMV) is a sap-  and  seed- t ransmi t t ed  virus  tha t  is 
a p h i d - b o r n e  in the  non-pers i s t en t  m a n n e r  and  seems to occur  in all count r ies  where  
bean  (Phaseolus vulgaris L.) is grown.  D e p e n d i n g  on hos t  cul t ivar ,  virus  s t ra in  and  
env i ronmen ta l  condi t ions ,  systemic infect ion m a y  lead to c o m m o n  mosa ic  or  to 
b l a c k - r o o t  disease  (systemic necrosis)  (Bos, 1971 a). 

Var ious  s t ra ins  have  been descr ibed  on the basis  o f  bean  var ie ta l  react ions ,  n o t a b l y  
in count r ies  where  bean  for  a long t ime has  been b red  for  resistance,  e.g. in the U S A  
and  the Ne ther lands .  N e w  strains  were usual ly  d i scovered  in newly b red  cul t ivars ,  
res is tant  to ear l ier  descr ibed  s trains  o f  the virus. De ta i l ed  studies are  now being  m a d e  
on  the genetics o f  the hos t -v i rus  re la t ionsh ips  (DRIJFHOUT, 1977), and  on the classifi-  
ca t ion  o f  s t rains  descr ibed  so far  (DRIJFHOUT and SILBERNAGEL, 1977). In  the  course  
o f  this w o r k  two new st ra ins  were detec ted ,  that  will now be descr ibed.  F o r  a de ta i led  
l i t e ra ture  survey see DRIJFHOUT (1977). The  new strains  have  been di rec t ly  c o m p a r e d  
with  all s t rains  r epor t ed  ear l ier  in the Ne the r l ands  and  the results  were c o m p a r e d  
with  l i te ra ture  d a t a  on  foreign strains.  The  la t ter  compar i sons  were la ter  exper imen-  
ta l ly  conf i rmed  by  DRIJFHOUT and  SILBERNAGEL (1977). 
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Materials and methods 

The new strains were tentatively designated B53 and B54. B53 was isolated in 1974 at 
Wagen ingen  f rom seedlings of an u n k n o w n  Peruvian bean cultivar, grown in a green- 
house f rom seed originally collected near  Hua l l apampa ,  Peru. B54 was isolated in 
1974 from a progeny obta ined  from a cross o f ' l m u n a '  • 'Red  Mexican U.I.  34' in a 
private breeder 's  field. 

For  convenience,  the strains earlier described in the Nether lands  were given N L  
numbers  in their order of description,  viz. NL1 : Wes t landia  strain (Van der Wan t ,  
1954); NL2, NL3, NL4 :  Imuna ,  Michelite, and Grea t  Nor the rn  strains, respectively 
(Hubbel ing,  1963); and NL5 and  NL6:  Jo landa  and Colana  strains (Hubbel ing,  
1972). 

All Dutch  strains, or iginat ing from the Inst i tute  of  Phytopathological  Research 
(IPO), were main ta ined  at the Inst i tute  for Hor t icu l tura l  P lant  Breeding (IVT) in 
bean plants  and also in seeds, the latter as a reserve in case of  con tamina t ion .  

To identify the isolates B53 and B54 as strains of  BCMV, experimental  host ranges 
(Table 1) and  some other properties were studied in an insect-proof  virus green- 
house. In  some of  the tests, strain NL1 was included for compar ison.  To demons t ra te  
the presence of  virus, back inocula t ions  were made onto  plants  of  'Bataaf '  for B53, 

Table 1. Summary of host range tests. 

Plant species Virus isolate 

B53 B54 NL1 

Legumes 
Phaseolus vulgaris 'Bataaf' L S 114/142 L ~ 15/15 L S 15/15 

'Dubbele Wittc' L S 15/15 L S 15/15 L S 15/15 
'Michelite' L -  15/15 L S 15/15 L -  15/15 
'Monroe' L -  15/15 L -  15/15 L -  15/15 

Pisum sativum 'Koroza' - 0/16 - 0/16 - -* 0/8 
'Rondo' - 0/6 - -  0/8 - * 0/8 

Viciafaba'Compacta' 1 s 0/14 1 - 0/16 - * 0/8 

Non-Legumes 
Chenopodiumamaranticolor L -  9/9 - 0/6 L -  4/4 
Chenopodiumquinoa L -  9/9 - -  0/6 1 -  0/4 
Cucumissativus - 0/4 - -  0/4 
Gomphrenaglobosa 1 -  0/6 1 -  0/6 - * 0/4 
Nicotiana clevelandii 1 s 0/6 1 s 0/6 1 s 0/6 
Nicotiana glutinosa - 0/2 - 0/2 
Nicotiana tabacum 'White Burley' - 0/2 - - 0/2 
Tetragonia expansa L(s) L - L * 

L Local symptoms; S Systemic symptoms; l = Latent local infection; s = Latent systemic 
infection; - -- No infection as demonstrated by back inoculation onto Phaseolus beans ('Bataat~ 
for B53, 'Michelite' for B54, 'Dubbele Witte' for NL1); -~ -- Absence of symptoms but no back 
inoculation made. 
z Number of plants showing symptoms over number of plants inoculated. 

Tabel 1. Samenvatting van de waardplantproeven. 
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'Michelite' for B54 and 'Dubbele Witte' for NL1, observed for symptom develop- 
ment during five weeks. Persistence of infectivity in expressed sap was determined 
according to Bos et al. (1960) and tested on the above mentioned indicator cultivars, 
sometimes including'Monroe '  for B54. 

For  the bean varietal tests all strains were propagated in 'Dubbele Witte' and to 
check strain purity simultaneously inoculated onto four plants of  each of  the differen- 
tials ' Imuna' ,  'Redlands Greenleaf B', 'Michelite', 'Great  Northern U.I. 31' and 
'Widusa' of Table 5. Inoculum was always prepared from leaves of 'Dubbele Witte' 
with clear symptoms 3-5 weeks after inoculation. 

The series of differential bean cultivars (listed in Table 5) was as devised by Drijf- 
hout and Silbernagel (1977). Host  cultivars were from seed stocks at IVT. Dr M. J. 
Silbernagel, Prosser, Wash. USA, provided seeds of 'Great Northern U.I. 31', 
' Improved Tendergreen 40031', 'Michelite 62" 'Puregold Wax', 'Red Mexican U.I. 
35', 'Sanilac' and 'Stringless Green Refugee'. Miss Barbara Ballantine, Rydalmere, 
NSW, Australia, supplied 'Redlands Greenleaf B'. 

Young bean seedlings transplanted into 12 cm pots, one plant per pot, and grown 
in a glasshouse at 20-26~ were inoculated 9 10 days after sowing when the first 
trifoliate leaf started to develop. Carborundum (500 mesh) served as an abrasive and 
the primary leaves were rubbed with a small piece of  foam plastic dipped in inoculum, 
diluted 1 : 10 with tap water. Reactions were recorded 1,2, 3 and 4 weeks after inocula- 
tion. Plants were grown and kept in a greenhouse at 20-26 ~ C. 

In case of absence of systemic symptoms or of  doubtful systemic reaction in the 
bean cultivars of groups 1-5 of Table 5, that never reacted with systemic necrosis, 
the plants were indexed for virus 3 weeks after inoculation by back inoculation onto 
'Dubbele Witte'. For  this a mixed sample of  leaflets from the third trifoliate leaf of 
four plants was deepfrazen and after thawing hand-squeezed to press some virus 
containing sap on the carborundum-dusted primary leaves of four plants of 'Dubbele 
Witte'. 

To prevent contamination, the bean varietal tests were performed under strict 
hygiene (aphid control, use of plastic screens to prevent contact between blocks with 
different strains, and careful disinfection of  hands and tools). 

For  serology, the micro-precipitin test was used. The tests were performed by 
Mr. D. Z. Maat, serologist of the IPO. Further technical details are given in Table 3. 

Most details of  insect-transmission tests, employing two aphid species, are given in 
Table 4. After starvation for 2 h, the aphids were first fed for 10 rain on infected leaves, 
thereafter for 1/2 h on the first series of  test plants (first transfer) and then overnight 
on the second series (second transfer). 

Results 

Host  range and symptoms.  The results of host range tests are summarized in Table 1. 
Phaseolus vulgaris 'Bataaf', regularly used at IPO as a test plant for several viruses, reacted to all 
three isolates with vague chlorotic local lesions and some brown etching, especially with B53. The 
lesions appeared much earlier with B53 and B54 than with NL1. With B54 no obvious systemic 
symptoms were procuced. B53 and NL1 caused a vague mottling, curling and plant stunting, more 
striking with B53 and slight with NL1. 

In 'Dubbele Witte' B53 caused vague chlorotic local lesions. They turned into necrotic flecks of 
varying size, later also appearing with B54 and NL1. All isolates produced typical leaf narrowing 
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Fig. 1. Systemic symptoms of isolate B54 in 'Michelite'. 

Fig. 1. Systemische symptomen van isolaat B54 in 'Michelite'. 

and rolling. B53, and to a lesser extent NL1, in addition showed some dark green areas near the 
bigger veins. 

'Michelite' reacted to all isolates with many vague chlorotic local lesions. With B54 they appeared 
earliest (in ca 5 days), soon turned necrotic and extended into the veins, and were followed by 
shriveling and casting of the inoculated primary leaves. With B53 and NL1 the local lesions were 
distinct green and brown rings when the primary leaves turned yellow. With B54 development of 
trifoliate leaves was greatly retarded and they later remained very small, mottled and curled. After 
stone recovery later outgrowth showed leafroll and mosaic characteristic of BCMV (Fig. 1). 

In 'Monroe'  B53 and NL1 produced almost identical brown necrotic local rings or solid flecks 
with necrosis extending along the veins (Fig. 2 A, C). The pattern was especially striking when the 
leaves turned yellow. With B54 local lesions first were chlorotic but soon surrounded with a green, 
later brown edge, also extending along the veins (Fig. 2 B). 

Chenopodium amaranticolor reacted with local lesions to B53 and NL1 only. They sometimes started 
8 days after inoculation and then were small and chlorotic. Often local lesions only showed up after 
20 or more days as conspicuous rings in yellowing leaves. (Fig. 3, right). With B 54 no symptoms 

Fig. 2. Local symptoms inprimary leaves of 'Monroe '  thirteen days after inoculation with (A) B53, 
(B) B54, and (C) NL1. 

Fig. 2. Lokale symptomen in prirnaire bladeren van 'Monroe', dertien dagen na inoculatie met (A) 
B53, (B) B54 en (C) NLI .  
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Fig. 3. Local reaction of Chenopodium amaranticolor (right) and C. quinoa (left) to inoculation 
with isolate B53. 

Fig. 3. Lokale reaktie van Chenopodium amaranticolor (rechts en C. quinoa (links) op inoculatie met 
isolaat B53. 

could be observed, neither could virus be recovered. In C. quinoa with B53 usually only many faint 
chlorotic local lesions were produced, later appearing as green rings in yellowing leaves (Fig. 3, left). 
Sometimes these were the only observed symptoms showing up 1620 days after inoculation. With 
B54 no symptoms were procuced, neither could virus be recovered. NL1 only produced a local 
latent infection. 

In Tetragonia expansa all three isolates caused a few identical faint chlorotic local lesions, some- 
times apearing later as large green rings when inoculated leaves turned yellow. 

Persistence o f  infectivity in expressed sap. Results are summarized  in Table  2. The 
'Michel i te '  p lants  that  became infected with B54 always showed highly characteristic 
symptoms  even at the highest di lut ion.  

Table 2. Summary of infectivity determinations in expressed sap. 

Characters Virus isolate 

B53 B54 

Dilution end-point 10-4_10 s A.1 10-6_10-7 
B? 10-7-10 -s 
C.I 10-s_10-9 

Thermal inactivation point 55-60 ~ 60-65 ~ 
Ageing in vitro ~ 5  days 6 days 

1 Three independent experiments. 

Tabel 2. Samenvatting van de bepalingen van het infectievermogen in uitgeperst sap. 
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Electron microscopy. Morpho logy  and size o f  the particles were studied in crude sap 
with tobacco mosaic virus added as a magnif icat ion standard.  Flexuous,  elongate 
particles could be easily found a l though never in high concentrat ion.  The average 
size o f  28 particles o f  B53 was 730 nm, o f  60 particles o f  B54 723 nm and o f  19 particles 
o f  NL1 723 nm. 

Serology. Results o f  the micro-precipit in tests, employing an ant iserum to the Jo landa  
strain (NL5) o f  B C M V  and an antiserum to a typical strain (B25) o f  B Y M V  are 
summarized in Table 3. B53 turned out  to be closely related to the N L 5  strain o f  
BCMV,  but  only distantly to BYMV-B25.  B54 reacted equally well with antisera 
to B C M V  and to BYMV.  

Table 3. Summary or three serological tests performed by D. Z. Maat, serologist IPO. (Figures 
represent reaction titres; homologous reactions in italics.) 

Antigens 
Antisera 

BCMV-NL53, BYMV-B254, Normal serum 
nr. 7553 nr. 7246 

1976-6-3 
BCMV-NL51 1024 256 0 
BYMV-B251 16 1024 1 
B532 1024 16 1 
healthy control z 16 16 1 
1976-6-9 
BCMV-NL51 4096 
BYMV-B251 1024 
B54 z 64 64 1 
healthy control z 16 16 
1976-8-5 
B532 256 0 0 
B542 64 64 0 
BCMV-NL12 64 0 0 
healthy control 2 0 0 0 

1 Purified virus suspension. 
2 Clarified plant sap, sap expressed in 0.5 M Tris buffer pH 8 and centrifuged for I0 minutes at 
6000 rpm. 
3 NL5, the J olanda strain of BCMV described by Hubbeling (1972). 
4 Strain of BYMV described by Bos (1970a). 

Tabel 3. Sarnenvatting van drie serologieproeven, uitgevoerd door D. Z. Maat, seroloog IPO. (De 
getallen geven de reactietiters weer ; homologe reacties cursief ) 

Insect transmission. Result are recorded in Table 4. Insect transmission rates were 
low. Sometimes infection still (or only) occurred after the first 1/2 h inoculat ion 
feeding period. 

Seed transmission. Seeds were harvested several times f rom 'Dubbele  Wit te '  plants, 
inoculated at the seedling stage with either B53 or  B54. Seed infection always occurred 
and varied f rom ca 20 to 8 0 ~  of  the seeds harvested f rom infected plants. In this 
cultivar the two isolates did not  differ in rate o f  transmission. 
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Table 4. Summary of aphid-transmission tests. 

Aphid species 
Virus isolate 

B53 B54 NL1 
transfer: transfer: transfer: 

first 1 second z first second first second 

Aphisfabae 1/83 2/8 0/8 4/8 
Myzus persicae A.41/5 0/5 0/5 

12/15 1/15 B.40/15 0/15 

1 First transfer (inoculation feeding) lasted for �89 h. 
2 Second transfer (inoculation feeding) from �89 h to overnight. 
3 Number of Phaseolus plants showing symptoms over number of plants inoculation fed with 10 
aphids each ('BataaF was used for B53, 'Michelite' for B54, and 'Dubbele Witte' for NL1). 
4 Two independent experiments A and B. 

Tabel 4. Samenva(ting van de proeven tot overbrenging met bladluizen. 

Strain differentiation. The results of  nine bean varietal reaction tests are summarized 
in Table 5, as far as a direct experimental comparison of  Dutch strains, including the 
isolates B53 and B54, is concerned. Local reactions were not found to be of  importance 
to differentiate between strains and are not recorded in this table. 

I f  susceptible, the first five couples of  cultivars always reacted with systemic mosaic 
(+ ) .  Some were susceptible to infection but tolerant, showing questionable symptoms 
with virus recoverable by back inoculation onto 'Dubbele  Witte'  ( •  In case of  
susceptibility, the cultivars listed from 6 to 9 inclusive reacted with systemic necrosis 
( §  n, black-root disease), but in a number  of  instances in some plants only ( i n ) .  

In literature thirteen strains have been described in other countries. They are listed 
in Table 6 together with literature data on their reaction on several of  the bean 
differentials of  Table 5 and some related cultivars grouped as in Table 5. Comparisons 
are made between these reactions and those of the given cultivars to B53 and B54 
(first two columns) as found in our present experiments. 

Discussion 

First of  all, both  isolates B53 and B54 are concluded to be isolates of  BCMV. They 
have various features in common with the type strain (NL1) of BCMV. They are 
seed-borne and aphid transmitted. Their particles are flexuous and typical of the 
potyvirus group. The isolates therefore differ from spherical viruses that are some- 
times seed-borne in bean and that may produce bean common mosaic-like symptoms, 
such as bean southern mosaic virus (F6rault et al., 1969) and a bean strain of  cucumber 
mosaic virus (Bos and Maat,  1974). 

They differ also f rom bean yellow mosaic virus (BYMV) in their very limited host 
range, especially in not infecting pea cultivars sensitive to all strains of  BYMV and 
in not producing symptoms in Vicia faba. Local lesions by B53 in Chenopodium 
amaranticolor and C. quinoa and latent infection of  both isolates in Nieotiana cleve- 
landii and Gomphrena globosa are not uncommon for BCMV in view of  the results 
with the Westlandia strain (NL1), also recorded in Table 1, and earlier reports by 

Neth. J. P1. Path. 83 (1977) 19 



~8 

0 

o 

,,6 
o 

Z O Z  + +  + +  + +  i ~ + +  t I I i i I 

i 

Z ~ - ~  + +  + +  + - ~  + +  , + 

6 
c ~ , - ~  

Z ~ =  + +  -~-~  + + ~  + +  ' + + +  + +  I 

+ +  + +  i + +  i -~ - q - q  I I 

+ +  + +  r ++ i I ; 

+ +  , , , + +  i i l ~  + +  

+ +  + +  + +  i i  + - H - ~  - ~  

+ +  + +  ~ l  I i  l I [ l t 

i ~_~ + +  ,l ,L If i I I l 

,-4~ o 

0 
v/3 

e0 

o 

'7--, 
> 

F 
0 

;>-. 

II LI ~ II 

k. 

tt~ 

Y, 

20 Neth. J. PI, Path. 83 (1977) 



Quantz (1961) and Bos (1970a; see also Bos, 1971a). Dissimilar to BYMV is the very 
late appearance of symptoms by B53 in Chenopodium spp. Tetragonia expansa, 
producing local lesions with both B53 and B54, also did with the Westlandia strain 
(NL1) and is a new local-lesion host to BCMV. 

Most data on persistence of infectivity in sap of B53 and B54 are in line with 
BCMV and other members of the potyvirus group. B54, however, differs in its 
surprisingly high dilution end point. In this respect, it resembles white clover mosaic 
virus, but that virus has shorter particles, occurs in higher concentrations when 
studied in the electron microscope and is not insect transmitted. 

Aphid transmission of B54, both with Aphisfabae and Myzus persicae, was poor 
as was the case with B53 and A. fabae, but efficiency of aphid transmission of the 
related BYMVis knownto depend greatly on virus strain and aphid biotype and even 
to get lost with certain isolates (Bos, 1970b). Retention of some infectivity by the 
aphids both for B53 and B54 for at least half an hour seems unusual, but may have 
been due to lack of inoculation feeding during the first half hour of testing. 

Serologically, B53 clearly behaves like BCMV. It is only distantly related to a 
typical strain (B25) of BYMV. Antisera to BCMV and BYMV reacted similarly to 
B54 antigen, suggesting an intermediate position of B54. This is not surprising in 
view of the rather close serological relationship between BCMV and BYMV (Bercks, 
1960). See also Table 3, first experiment. 

The next question concerns the differentiation of B53 and B54 as strains of BCMV. 
Table 5 shows that on bean differential cultivars they both differ from each other 
as well as from all other Dutch strains described so far. B53 was of low pathogenicity 
and produced systemic mosaic in cultivar groups 1 and 2 only. B54 did so in groups 1 
and 4, but also incited systemic necrosis in group 8. Hence, they can be easily distin- 
guished from all known Dutch strains. The table also shows that the Imuna strain 
(NL2) described by Hubbeling (1963) is identical with the RM strain of Van der 
Want (1954). 

Table 6 indicates that B53 differs from all foreign strains but the German P487 and 
P1075. However, these induced necrotic local lesions in detached leaves of~ ' 
(Quantz, 1957), which was not the case in a separate test with B53 not reported here. 
Unfortunately, the German isolates P48 and P1075 had not been tested on a represen- 
tative of host group 2. B53 may be related to the Costa Rica and Peru strains, but 
these have been incompletely described, data on their reaction on host groups 2 and 3 
lacking. B54 seems to differ completely from all foreign strains. A relationship might 
exist with the strains Voldagsen and Marienau, but the reactions of host group 2 to 
these German strains is unknown, as is the reaction of host group 3 to strain Marienau, 
while it is not clear whether 'Michelite' and 'RM34' are susceptible to the latter strain 
or not. 

Thus, the two isolates B53 and B54 differ from existing Dutch strains and very 
probably also from strains described elsewhere. Therefore, they are considered new 
strains of BCMV. In line with the strain denotation NL1-NL6, the new strains will 
be designated as NL7 and NL8, respectively. NL8 (B54) seems unique in its extremely 
high dilution end point, its serological behaviour and in its inability to infect C. 
amaranticolor and C. quinoa, but the latter two characters have not yet been thor- 
oughly investigated for all other strains of the virus. 
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Table 6. Comparison of B53 and B54 in bean cultivar reaction with literature data on thirteen strains of BCMV. 

Host Differential cultivars 
group 

Virus isolates and strains 

B53 B54 Type New York 15 

1 Dubbele Witte + + 
Str. Green Refugee + + 410, 13, 15 +10, 13, 15 
Saxa + + 
Wachs Rheinland + zt- 

2 Puregold Wax + - -7 ,  11, 13, +15 47 ,  11, 13, 15 
Imuna 4 - 15 - 15 

3 Great  Northern U.1. 123 - -2 ,  4, 7, 11, 13, • 15 -2 ,  4, 7, 11, 13, 15 
Great  Northern U.1.59 - - - 1 ,2 ,4 ,7 ,11  -1 ,2 ,4 ,7 ,11  

4 Michelite - 4 -1 ,2 ,3 ,10 ,13 ,15  41 ,2 ,3 ,10 ,13 ,15  
Sanilac - + - 10, 13, 15 +10, 15, - 13 
Red Mexican U.I. 34 - 4 - 2,3,4,7,10,11, 13, ~_ 15 +2 ,3 ,4 ,7 ,10 ,11 ,13 ,15  
Pinto U.I. 111 - + -4,7,10,11,13,-4-15 +4,7 ,10 ,11 ,13 ,15  
Great  Northern U.I. 15 - + - 1 , 2 , 3 , 4  +1 ,2 ,3 ,4  
Robust - 4 - 1,2 4 1 , 2  

5 Great  Northern U.I. 31 - - -3 ,4 ,7 ,11 ,13  -3 ,4 ,7 ,11 ,13  
Red Mexican U.I. 35 - - - 13,  15  - 13,  • 15 

Monroe - - - 15 15 

7 Topcrop - - - 7 , 1 1 , 1 3 , •  7, 11, 13, ~-15 
Impr. Tendergreen - - 47,  11, i 13 - 7, 11, 13 

4 = susceptible, systemic mosaic. 
j= tolerant, systemic symptoms questionable or very weak, systemic virus recoverable by back inoculation. 
- ? = literature data on this cultivar not  clear. 

1 - Richards and Burkholder (1943); 2 = Dean and Hungerford (1946); 3 Frandsen (1952); 4 = Hunger- 
ford (1952); 5 - Rudorf(1955);  6 = Rudorf  (1958); 7 Dean and Wilson (1959); 8 = Skotland and 
Burke (1961); 9 Quantz (1961); 10 = Zaumeyer and Goth  (1964); I1 = Bagget et al. (1966); 12 = 
Moreno et al. (1968); 13 -- Silbernagel (1969); 14 Gamez et al. (1970); 15 = Alconero and Meiners 
(1974). 

Tabel 6. Vergelijking van B53 en B54 in hun reactie op toetsrassen met  literatuurgegevens over dertien s tammen 
van B C M  V. 

F i n a l l y ,  i t  s h o u l d  b e  n o t e d  - as  T a b l e  6 c l e a r l y  d e m o n s t r a t e s  - t h a t  l i t e r a t u r e  d a t a  a re  

o f t e n  c o n f l i c t i n g .  T h i s  m a y  b e  d u e  t o :  (1) t h e  u se  o f  g e n e t i c a l l y  i m p u r e  b e a n  c u l t i v a r s ,  

(2) u se  o f  p l a n t s  a l r e a d y  i n f e c t e d  f r o m  t he  seed  w i t h  c o n t a m i n a n t  s t r a in s ,  (3) t h e  

use  o f  c o n t a m i n a t e d  i n o c u l u m  ( c o m p l e x  i n f ec t i on ) ,  (4) t h e  use  o f  l o w - t i t r e  i n o c u l u m ,  

(5) d i f f e r e n c e s  in  r e c o r d i n g  o f  r e s u l t s  b e c a u s e  o f  d i f f e r e n t  i n t e r p r e t a t i o n s  o f  t h e  t e r m s  

r e s i s t a n t ,  t o l e r a n t  a n d  s u s cep t i b l e ,  (6) d i f f e r e n t  w a y s  o f  d e t e r m i n i n g  t h e s e  c h a r a c t e r s ,  

a n d  (7) s t u d y  u n d e r  d i f f e r e n t  c l i m a t i c  c o n d i t i o n s .  M o r e o v e r ,  t o o  o f t e n  tes t  r a n g e s  h a v e  

b e e n  u s e d  t h a t  w e r e  t o o  n a r r o w  in  t h e  l i g h t  o f  p r e s e n t  resu l t s .  H e n c e ,  s t a n d a r d i z a t i o n  

o f  t h e  i d e n t i f i c a t i o n  o f  s t r a i n s  o f  B C M V ,  as a l r e a d y  s u g g e s t e d  b y  B o s  (1971b) ,  is 

u r g e n t l y  n e e d e d .  
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Samenvatting 

De identificatie van twee nieuwe s tammen van het bonerolmozai'ekvirus 

Twee met sap overgaande virusisolaten uit boon (Phaseolus vulgaris) (B53 uit in de 
kas uit Peruaans zaad opgekweekte planten en B54 uit planten van een Nederlandse 
bonekruising) werden geidentificeerd als bonerolmozMekvirus (BCMV). Dit gebeurde 
op grond van deeltjesgrootte en -vorm, serologische eigenschappen (Tabel 3), houd- 
baarheid van bet infectievermogen in uitgeperst plantesap (Tabel 2),overdracht door 
bladluizen (Tabel 4), beperkte waardplantenreeks (Tabel 1) en symptomen (Fig. 
1-3) en zaadoverdracht in boon. 

In reactie op differenti~rende bonerassen verschilden beide isolaten van elkaar en 
van alle zes andere, tot dusver in Nederland beschreven stammen van BCMV (Tabel 
5). Uitgaande van gegevens uit de literatuur lijken ze ook te verschillen van de dertien 
elders beschreven stammen (Tabel 6). B53 lijkt wel wat op stammen uit Costa Rica en 
Peru, maar deze zijn onvolledig beschreven. 

De twee in Wageningen verkregen isolaten worden daarom opgevat als nieuwe 
stammen en aangeduid als BCMV-NL7 en BCMV-NL8. De laatste wijkt sterk af 
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door  zijn ongewoon  hoge ve rdunn ingse indpun t ,  in zijn even sterke serologische 
verwantschap met het bonerolmozaiekvirus  als met het bonescherpmozaiekvirus  
(Tabel 3) en in het niet k u n n e n  aantas ten  van  Chenopodium amaranticolor en C. 
quinoa. 

Tetragonia expansa werd ontdekt  als een nieuwe lokale-lesieplant voor  het bone-  
rolmozaiekvirus.  

Geconsta teerd wordt  d a t e r  een grote behoefte bestaat  aan in terna t ionale  stan- 
daardisat ie  in de beschrijving van de s tammen van het virus. 
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