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After Bremia lactucae Regel was shown to exhibit heterothallism (Michelmore, pers. 
comm. 1978; Michelmore and Ingrain, 1980), oospores of  the lettuce downy mildew 
fungus could be readily obtained by inoculating leaf tissue with a suspension 
containing conidia of  both compatibility types, called B1 and B 2. Michelmore and 
Ingram (1980) examined the Dutch races ofBremia  lactucae and they identified NL6 
as a Bx type, NL2, 3,A, 5 and 7 as B2 types, whereas NL1 was found to contain both 
compatibili ty types, with B2 predominating. 

For identification of the virulence phenotype of the progeny of  a cross, it is 
necessary that the oospores germinate and infect lettuce plants. Morgan (1978) 
found that germination of  oospores on water agar was stimulated by the presence of 
germinating lettuce seeds; but he did not mention infection of the seedling. 

In our early experiments, sowing of seeds of  a susceptible lettuce cultivar in soil, 
mixed with oospores, did n o t  result in infected plants. Therefore a new technique 
was developped, which is described below. 

Production of oospores 

Suspensions of  conidia of  a B x and a B2 type of  Bremia lactucae are mixed and 
sprayed onto leaf discs of  the lettuce cv. Olof  (susceptible to all known races). 
Instead of leaf discs cotyledons may be used. The inoculated discs are incubated in a 
Petri dish on wet filter paper at approximately 17 ~ under long day conditions. On 
some segments of  the discs conidia will appear within one week. Some other 
segments turn brown and become necrotic within two weeks and usually contain 
many oospores (Fig. 1). Usually asexual sporulation and oospore formation do not 
take place in the same segment. 

Germination of oospores and infection 

Before infection f rom oospores can be obtained, the leaf discs containing the 
oospores have to be left in the Petri dish for about  two months; The leaf tissue is 
then completely decayed and viable conidia are no longer present. The leaf discs 
together with the filter paper beneath them are cut out and placed on a layer of  soil 
(approximately 2 cm) in a 5 cm high glass jar. No attempts are made to separate the 
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Fig. 1. Oospores of Bremia lactucae in lettuce leaf. 

Fig. 1. OOsporen van Bremia lactucae in slablad. 

Fig. 2. Filter paper with leaf discs, containing oospores, placed on soil and sown with lettuce 
seeds. Right jar: one week after sowing. 

Fig. 2. Filtreerpapier met bladschijfjes die oOsporen bevatten, op grond gelegd en bezaaM met 
slazaad. Rechter schaaltje: een week na het zaaien. 
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oospores  f rom the tissue. Five seeds o f  the  let tuce cv. O l o f  are  p laced  on each disc 
(Fig. 2). The  j a r  is c losed and  incuba ted  at  approximate lY 17 ~ Con id i a  a p p e a r  on 
infec ted  seedlings af te r  three  to  five weeks,  u sua l ly  first  on the  co ty ledons .  These  
con id ia  are  washed  o f f  and  t h e  suspens ion  is s p r a y e d  on to  a d i f fe ren t ia l  set o f  
le t tuce cul t ivars  for  iden t i f i ca t ion  o f  the  virulence p h e n o t y p e  o f  the  isola te  (race 
ident i f ica t ion) .  

Preliminary results 

W h e n  leaf  discs with oospores  were used at  least  two mon ths  bu t  no more  than  three  
mon ths  fo l lowing inocu la t ion ,  o f ten  all five seedlings p laced  on them became 
infected.  A to ta l  o f  166 isolates  was examined .  The  con id ia  f rom one seedling were 
cons idered  as one  isolate  because ,  except  in one case, no segregat ion  could  be 
no t iced  af te r  re- tes t ing on the d i f fe ren t ia l  set. The  p rogeny  had  usual ly  more  
res t r ic ted  virulence pheno types  than  the parents .  This is in agreement  with the 
f indings  o f  Miche lmore  and  I n g r a m  (1981). As  an  example  the results  o f  the  cross 
NL6  x NL5 (B1 x B2) are  given in Table  1. 

Fu r the r  back-c ross ing  o f  the  p rogeny  with  the  paren ts  will be car r ied  out  in o rde r  
to e lucidate  the  genetics o f  virulence in B.  lac tucae .  

Samenvatting 

E e n  m a n i e r  o m  s l a - z a a i l i n g e n  m e t  o O s p o r e n  van  B r e m i a  l a c t u c a e  te  i n f e c t e r e n  

OOsporen van  B r e m i a  l a c t u c a e  kunnen  worden  verkregen  doo r  b ladsch i j f j es  van  sla 
te inoculeren  met  een gemengde  conidi~nsuspensie  van  twee fys io ' s  van de 
schimmel ,  die de twee compa t ib i l i t e i t s typen  (B 1 en Bz) ve r tegenwoord igen .  W a n n e e r  
het  b ladweefse l  geheel ve rgaan  is, worden  de schi j f jes  met  oOsporen samen met  het  

Table 1. Reaction of different lettuce cultivars upon two Dutch races of Bremia lactucae and 
their progeny (isolate I and II). + = susceptible, - = resistant. 

Cultivar Race of B. lactucae 

R-genes NL6 (=  B 0 NL5 (=  Bz) NL6 • NL5 
I II 

v-genes 1,2,(4),5,8, 1,3,4,7 ? ? 
(9),10,11 

Olof 0 + + + + 
Deciso 2,4 + - - - 
Solito 3,7 - + - - 
Pallas 2,3,7 . . . .  
Hilde x L.serr. 11 + - - + 

Tabel 1. React ie  van enkele  slarassen op twee Nederlandse f y s i o ' s  van Bremia lactucae en hun 
nakomel ingen  (isolaat I en II). + = vatbaar, - = resistent. 
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onderliggende filtreerpapier op een dunne laag grond in een glazen schaaltje 
gebracht. Hierop worden vijf  zaden van een vatbaar  slaras te kiemen gelegd. 
Zaailingen die worden aangetast vertonen na drie tot vijf  weken sporulatie op de 
cotylen. De conidi~n worden op een toetssortiment van slarassen gespoten om bet 
aantast ingspatroon van het isolaat te bepalen. De eerste resultaten toonden aan dat 
de nakomelingen van een kruising gewoonlijk een beperkter aantast ingspatroon 
hebben dan de ouders. 
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