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SCALE ROT TESTS OF HA RDY HYBRID LILIES' 

J.Drew Smith2 and Edward A.Maginnes3 

Abstract 
Twenty-two Lilium cultivars and one species showed differences in susceptibility to  

scale  ro t  pathogens Cylindrocarpon radicicola W r .  and Colletotrichum dematium (Pe r s .  
ex F r i e s )  Duke in a pot test .  In another pot test  the same  22 cultivars and 2 Lilium spe-  
cies showed differences in susceptibility to the scale  ro t  pathogen Fusar ium oxysporum 
Schlecht f .  Imle. 

- F. oxysporum caused m o r e  rot than the other pathogens; only the cultivar 'Rose  
Several of the tes t  entries consist-  

Fur ther  breeding work should be  
cup'  showed considerable res is tance  to  this fungus. 
ently showed res is tance  to the other ro t  organisms. 
directed par t icular ly  towards obtaining res is tance  to fusar ium scale  rot .  

Introduction _ _  
Scale and bulb rots  were  reported by Smith and 

Maginnes (5) to be l imiting fac tors  in the successful 
cultivation of hardy hybrid lily cultivars in Saskat- 
chewan, par t icular ly  in heavy soils.  By means  of a 
greenhouse scale  test  in 1966 (5) differences in r e-  
s is tance  to the fungal pathogens Cylindrocarpon =- 
dicicola W r . ,  Colletotrichum dematium ( P e r  s .  e x  
F r i e s )  Duke and Rhizoctonia solani Kuhn were  de- 
monstra ted  in s ix  cultivars f rom the collection of 
Pat terson Hybrids at the Department o f  Horticul- 
ture,  University of Saskatchewan a t  Saskatoon (7) .  
Resistance to scale  ro t  caused by Fusar ium oxyspc- 
r u m  Schlect f. Imle was not t e s t e d  in 1966. 
This pathogen is a common cause of severe  basal  
ro t  of l i l ies in Saskatchewan (5) and elsewhere in 
North America  (2). This paper repor ts  the resul ts  
of fur ther  scale  tes ts  on a wider range of l i ly culti- 
va r s  and species in 1967 and 1968. 

- 

Materials and methods 
Test  1. In 1967, 19 Patterson, 1 P res ton  and 

2 Skinner Hybrids (4), and a parental  species 'Wi l l -  
mott '  (Lilium davidi var .  willmottiae) (8) (Table 1) 
were  included in a 10-week tes t  for  res is tance  to 
scale  ro t  caused by 5 radicicola and 5 dematium. 
The tes t  fungi were isolated f r o m  diseased lily bulbs. 

Tes t  2. In 1968, scales  of the l i l ies a s  in Test  
1 (1967) and bulblets of the p ra i r i e  lily, Lilium phi- 
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ladelphicum L. v a r .  andinum4 (Nutt.) Ker. were  
included in a 12-week tes t  for  res is tance  to F. oxy- 
sporum f .  G. A mixture  of three  isolates of the 
fungus f rom diseased l i ly bulbs was used as inocu- 
l u m .  

In both tes ts  the methods of pathogen culture, 
soi l  and pot sterilization, pot inoculation, and scale  
preparation were  the s a m e  a s  in the tes t  a l ready re- 
ported (5), but the scales  were  not wounded. Ten 
scales  of one cultivar o r  species were  planted in a 
6-inch pot: in the case  of the p ra i r i e  lily, six bulb- 
lets were  planted p e r  pot. Each cultivar o r  species 
was replicated four t imes  in inoculated and check 
treatments.  The severity of scale  rot was a s ses sed  
using a 0 to 4 rating (5). Individual s ca l e  o r  bulblet 
ratings were  converted to a pot index figure.  

Results and discussion 
Test  1. Although only Ifclean", u n d a m a g e d  

scales  were  used, some scale  rot  appeared in a l l  
the cultivars grown in the uninoculated soi l  (Table 
1). Most of this rot was due to Penicil l ium species,  
which frequently develop on bulbs in low temperature 
s torage (2, 5). Occasionally scales  showed i n s e c t  
damage and bacter ia l  soft rot: these were  recorded 
as rotted. The presence of rot  on sca l e s  in unino- 
culated s o i 1 suggests t h a t  e i ther  the pre l iminary  
wash and dip in hypochlorite solution did not control 
incipient rot  o r  that other rotting organisms w e  r e 
introduced in the top watering of the pots. 

There was significantly m o r e  scale  ro t  in Cylin- 
drocarpon-  t h y  in Colletotrichum-inoculated s o i 1 
(Table 1). Some of the cultivars were  consistent in 
thei r  reaction to the pathogens. IF u c h s i a Queenl, 

This lily, the f lora l  emblem of Saskatchewan, 
flourishes on the l ighter soils of the open woodland 
and p ra i r i e .  
d isease  res is tant  species.  

It was tested as a possible p a r  e n  t a1 . 
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Table  1. T h e  reac t ion  of s c a l e s  of 22 Lil ium cul t ivars  and  1 spec ies  to Cylindrocarpon rad ic ico la  and Col- 
Je to t r i c b  demat ium 

- 

Average  ro t  rat ing* 

Cult ivar  ~ Overa l l  Check Cylindro carpon  Colletot ri chum 
t P a r e n t a l  

component  

W 

W 
W 

WM 
W 

WM 
W 
? 

WM 
W 
W 
? 
? 

W 
WM 

W 
W 
W 
W 
W 
W 

Mean r o t  

W il lmott  
R o s e  Cup 
Maxwill  
Lemon Queen 
Apr ico t  Glow 
White Gold 
Red  T o r c h  
Burn ished  R o s e  
P i n k  C h a r m  
C r i m s o n  Queen 
R o s e  Queen 
Lil l ian Cummings 
Rosalind 
P r i m r o s e  Lady 
c r i m s o n  Beauty 
Edith Cecil ia  
White P r i n c e s s  
B r o n z e  Queen 
Dunkirk 
R o s e  Dawn 
Orchid  Queen 
F u c h s i a  Queen 
J a s p e r  

1 .05  a** 
1. 29 ab 
1 .30  a b  
1 . 3 1  ab 
1. 34 a b c  
1. 34 abc  
1. 39 abc  
1 . 4 3  abc  
1.47 a b c  
1 .50  a b c  
1 .51  abc  
1 . 5 9  b c d  
1. 60 b c d  
1.60 b c d  
1.65 b c d  
1 .72  b c d  
1 . 7 7  bcde  
1 . 8 6  cdef 
2 .04  defg 
2.07 defg 
2.25 e fg  
2.32 f g  
2.44 g 

1. 65 

0 . 9 2  ab 
1 .00  abc  
1 .15  b c d  
1 .05  abc  
1 .15  b c d  
1 .07  abc  
1 .00  abc  
1. 37 bcde  
1. 25 bcde  
1 . 4 2  bcde  
1. 30 cde 
1 . 5 2  cde 
1 . 4 7  cde 
1. 25 bcde  
0 . 9 2  ab 
1 . 5 0  cde  
1 . 6 0  de 
1 .50  cde 
0 . 6 2  a 
1 .47  cde 
2.10 e 
2.02 e 
2. 25 e 

1 . 3 4  

1 . 2 2  a 
1.35 abc  
1.60 abcde  
1.27 ab 
1.75 bcde  
1.57 abcde  
1.95 defg 
1.55 abcde 
2.00 cdefgh 
1 .47  abcd 
1.95 defgh 
1. 75 bcde  
1.55 abcde  
2.07 efgh 
2. 30 ghj 
1 . 7 7  bcdef 
1 .87  defg 
1.85 cdefg 
3.25 1 
2 .67  j k  
2.45 hjk 
2.75 j k  
2.82 k l  

1 .64  

1 .00  a 
1. 52 bcdefg 
1. 15 abc  
1. 60 cdefgh 
1 .12  a b  
1. 37 abcdefg 
1.  22 abcd  
1. 35 abcdef 
1. 17 a b c  
1. 60 cdefgh 
1. 27 abcde 
1 .50  abcdefg 
1. 77 efghjk 
1 . 4 7  abcdefg 
1. 72 defghj 
1. 87 ghjk 
1 ,  82 fghjk 
2 .22  jk 
2.25 k 
2.05 hjk 
2.22 j k  
2. 17 jk 
2.25 k 

1.95 

* 0 w a s  n o  v is ib le  r o t  and 4, complete rot .  

** 
+ 

Duncan's  mul t ip le  r a n g e  t e s t  (1) a t  t h e  5% level of s ignif icance.  

W = 'Willmott '  (L. davidi v a r .  wil lmott iae)  (8); M = 'Maxwill '  (& X 'Maxwill') (3);  ? = P a r e n t a g e  un- 
cer ta in .  

I Jasper '  a n d  'Dunkirk' w e r e  consistently v e r y  s u s-  
ceptible to both pathogens.  'Willmott '  w a s  cons is t-  
ently res i s tan t .  'Dunkirk',  the  cu l t ivar  least affect- 
e d  b y  r o t  i n  t h e uninoculated s o i 1, and  ' C r i m s o n  
Beautyv5 w e r e  p a r t i c u l a r l y  suscept ib le  to C. rad ic i -  
cola.  In both  of t h e s e  cu l t ivars  it w a s  n e c e s s a r y  t o  
u s e  small i n n e r  scales f o r  the  tes t s ,  s i n c e  the  o u t e r  
s c a l e s  of the  bulbs showed severe s t o r a g e  rot .  This  
m a y  have  affected t h e i r  reac t ion  in the  t e s t .  

- 

N a m e  changed t o  'Card ina l  Beauty' in  1969 
(6) * 

Name changed t o  ' T i g e r  Queen' in 1969 (6) .  

T h e  ranking of the cu l t ivars  'Dunkirk' and  1 Jas- 
per ' ,  a s  v e r y  susceptible,  'L i l l i an  Cummings '  a n d  
' C r i m s o n  Queent6 a s  in te rmedia te ,  a n d  'Burn ished  
Rose '  and  'Apricot  Glow' as less suskept ib le  (Table  
1) was  in  a g r e e m e n t  with prev ious  t e s t r e s u l t s  (5). 

Although 'Willmott '  w a s  outstanding i n  i t s  re-  
s i s t a n c e  to s c a l e  r o t  and  'Maxwill '  r easonably  ro t  
res i s tan t ,  cu l t ivars  der ived  f r o m  t h e s e  p a r e n t s  (Ta-  
b l e  1) showed a wide  r a n g e  of r o t  react ion.  T h e  pa- 
ren tageof  m a n y  of the cu l t ivars  is known t o  b e  com- 
plex  a t  least on one side.  We have not ye t  ful ly de-  
t e r m i n e d  the  ro t  r e s i s t a n c e  of all paren ts ,  bu t  the  
t e s t  method  which h a s  been  developed i s  probably  
su i tab le  f o r  th i s  task. 
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F. oxysporumlf. caused  m o d e r a t e  t o  s e v e r e  T e s t  2. After  1 2  weeks,  s c a l e s  of all cu l t ivars  
showed r o t  in uninoculated s o i l  (Table 2).  T h e  se- rott ing of l i ly  s c a l e s  and  bulblets  of t h e t e s t  en t r ies ,  
v e r i t y  of th i s  r o t  w a s  of the  same o r d e r  as that  in  and  in all i t  p revented  bulblet  fo rmat ion .  T h e  s c a l e s  
u n i n o c u l a t e d  s o i l  i n  the  prev ious  t e s t  (Table  1). o r  bulblets  of four t e s t  e n t r i e s  w e r e  completely rot- 
C o m p l e t e  bu lb le t s  o f  t h e  prairie lily, however, ted.  o n l y  ' R o s e  Cuplappeared  to show s o m e  wor th-  
showed no r o t  i n  uninoculated soil. while res i s tance .  T h i s  v a r i e t y  a l s o  showed overal l  

r o t  r e s i s t a n c e  (Table  1). N e i t h e r  8 W i l l m o t t 8  n o r  
'Maxwill '  w e r e  r e s i s t a n t  to F. oxysporum. 

T h e s e  r e s u l t s  indicate that  in  b r e  e d i n  g new 
hardy  l i ly var ie t ies  p a r t i c u l a r  at tention should b e 
pa id  to r e s i s t a n c e  to 5 oxysporum. Severa l  cult i -  
v a r s  a p p e a r e d  t o  p o s s e s s  s o m e  r e s i s t a n c e  to t h e  
o ther  pathogens, but  only ' R o s e  Cup' s h o w  e d any 

- 

T a b l e  2 .  Reaction of s c a l e s  of Lilium- cu l t ivars  arid 1 
species and bulblets o f  another species 
t o  F u s a r i u m  oxysporum f .  

d e g r e e of r e s i s t a n c e  to 5 oxysporum f .  E. It 
m a y  b e  prof i tab le  to t e s t  the  r e s i s t a n c e  of the p a-  Average ro t  rat ing"  

r e n t s  of this  cult ivar .  Because  fungicidal  bulb dips 
Cult ivar  o r  s p e c i e s  Check Fusarium and  s o i l  d renches  w e r e  not effect ive in control l ing 

s c a l e  ro t  (unpublished resu l t s ) ,  b reed ing  f o r  r 6 s i s -  
tance m a y  offer  a p r a c t i c a l  m e a n s  of control .  

R o s e  Cup 1 . 2  bc** 2 . 9  a 
Apr ico t  Glow 
C r i m s o n  Queen 

l e 3  bc  3 . 3  ab Literature cited 
1 . 3  b c  3 . 3  a b  

Burn ished  R o s e  1 . 2  b c  3 . 5  a b  
Edith Cecil ia  1 . 2  b c  3. 5 ab 
Lil l ian Cummings 1 . 7  b c  3 . 6  a b  
Rosa l ind  1 . 3  b c  3 . 6  a b  
B r o n z e  Queen 1 . 1  b c  3 . 7  b 
C r i m s o n  Beauty  1 . 4  b c  3 . 7  b 
Orchid  Queen 1 . 0  b 3. 7 b 
P i n k  C h a r m  1 . 8 ~  3 . 7 b  
P r i m r o s e  Lady 1 . 3  b c  3 . 8  b 
F u c h s i a  Queen 1 . 4  b c  3 . 8  b 
White Gold 1 . 5  b c  3 . 8  b 
Dunkirk 1 . 1  b c  3 . 9  b 
Lemon Queen 1 . 5  b c  3 . 9  b 
Red  T o r c h  1 . 6  b c  3 . 9  b 
R o s e  Queen 1 . 6  b c  3 . 9  b 
Willmott 1 . 1  b c  3 . 9  b 
White P r i n c e s s  1 . 4  b c  3 . 9  b 
Jasper 1 . 2  b c  4 . 0  b 
Maxwill  1 . 2  bc  4 . 0  b 
R o s e  Dawn 1 . 1  bc  4 . 0  b 
- L. philadelphicum v a r .  

andinum O . O a  4 . 0  b 

* 
** 

0 w a s  no v is ib le  ro t  and  4, complete rot. 

Duncan's  mul t ip le  range  t e s t  (1) a t  the 5% 
leve l  of signifikance. 
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