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Response of Additional Herbaceous Perennial 
Ornamentals to Meloidogyne hapla 

J. A. L A M O N D I A  1 

Abstract: Twe n t y -n i ne  he rbaceous  perennia l  o rna m e n ta l s  were evaluated  for root  gall ing af ter  2 
m o n t h s  in soil infes ted with Meloidogyne hapla u n d e r  g r e e n h o u s e  condit ions.  Plants such  as Asclepias, 
Epimedium, Liriope, Lithospermura, Myosotis, Penstemon, Sidalecea, and  Solidago did not  have  galls o r  egg  
masses  p re sen t  on  the  root  sys tem and  were rated as resistant.  Astrantia, Boltonia, Centranthus, and  
Miscanthus h a d  m o r e  t han  100 galls on the  roots (similar to 'Rutgers '  tomato  controls) and  were ra ted 
susceptible.  T h e  r e m a i n i n g  plants were in te rmedia te  in response.  T h e  identif ication o f  addi t ional  M. 
hapla-resistant perenn ia l  o r n a m e n t a l s  will aid in n e m a t o d e  m a n a g e m e n t  in nurser ies  and  landscapes .  

Key words: Meloidogyne hapla, nematode ,  nonhos t ,  o rnamenta l ,  perennial ,  resistance,  roo t -knot  
n e m a t o d e .  

T h e  n o r t h e r n  r o o t - k n o t  n e m a t o d e  
Meloidogyne hapla is the most  impor t an t  
n e m a t o d e  pa thogen  affecting a wide range 
o f  f lowering herbaceous  perennial  orna- 
mentals  in the major  marke t  area of  the 
n o r t h e r n  Uni ted  States and Canada. T h e  
lack o f  nemat ic ide  m a n a g e m e n t  options 
requires  nu r se ry  and landscape nematode  
m a n a g e m e n t  p rograms  based on sanita- 
t ion and  rotat ion.  Previous research had 
demons t r a t ed  that  21 o f  69 perennial  her- 
baceous ornamenta ls  tested were resistant 
to M. hapla (no galls detectable on roots), 
20 were susceptible (more than 100 galls 
per  plant), and  the r ema inde r  were inter- 
mediate  (5). While species in several widely 
grown genera  such as Achillea, Aster, Dian- 
thus, Monarda, Primula, and others  were re- 
sistant, the host status o f  many o f  the more  
than  500 genera  o f  herbaceous  perennial  
o rnamenta ls  to M. hapla is unknown (7). 
T h e  objective o f  this research was to eval- 
uate the host suitability o f  addit ional com- 
m o n  perennia l  ornamenta ls  to M. hapla. 

M ATER IA L S  AND M E T H O D S  

Perennial  o rnamenta ls  were supplied as 
1 to 2 year-old pot ted plants or  bare  root  
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plants. Potted plants were grown in ext ra  
drainage mix (41% sand, 22% vermiculi te,  
22% perlite, and 15% peat) or  a b lend o f  
25% compost,  20% perlite, 20% peat,  15% 
bark, 15% sand, and 5% stone dust. Bare- 
root  plants were pot ted in a 2:1 mix o f  
pas teur ized  Mer r im ac  f ine sandy loam 
(73.4% sand, 21.4% silt, 5.2% clay) and  
Sunshine mix no. 3 (Fisons Western  Corp. ,  
D o w n e r s  G ro v e ,  IL).  P e r e n n i a l s  w e r e  
grown in pots containing 700 or  1,400 cm 3 
mix, depend ing  on  plant size. 'Rutgers '  to- 
mato (Lycopersicon esculentum) plants were 
grown for  2 months  f rom seed and used as 
nematode-susceptible  controls. 

Inoculum consisted o f  a mix tu re  o f  M. 
hapla isolates r ecove red  f r o m  let tuce in 
New York and strawberries and cranes-bill 
geranium in Connecticut .  I nocu lum was 
recovered  f rom g reenhouse -g rown  'Rut- 
gers' tomato (4). A suspension o f  10,000 or  
20,000 eggs and second-stage juveniles was 
placed in four  holes per  pot  for  700 and  
1,400 cm 3 pots, respectively. Five to seven 
pots of  each plant species were infested; 
uninfes ted plants served as controls.  

Plants were grown on a g reenhouse  peat  
bed for  2 months.  Roots o f  test plants were  
washed free o f  soil and ra ted  when  galls 
and egg masses were appa ren t  on  nema-  
tode-suscep t ib le  t o m a t o  cont ro l s .  Roo t  
galling was ra ted on a 1-4 scale, as follows: 
1 = no galls, 2 = 1-10 galls, 3 = 11-100 
galls, and 4 = >100  galls per  roo t  system. 
T h e  un inocula ted  plants were general ly  
not  galled and were used to compare  root  
morpho logy  with inoculated plants. W h e n  
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both  inoculated and uninocula ted  plants 
had  swollen roots or  unusual  root  mor-  
phology,  roots were dissected and exam- 
ined  for  roo t -kno t  nematodes .  In some 
cases, such as when small root  galls were 
p r e s e n t  on  f ine  roots ,  the  roo t s  were  
soaked in dilute phloxine  B to aid in the 
identification o f  egg masses (2). 

Gall ratings were  subjected to the non- 
parametr ic  Kruskal-Wallis test and analysis 
o f  variance. Means were separated by the 
LSD technique.  

R E S U L T S  A N D  D I S C U S S I O N  

T h e  gall ratings o f  29 species of  flower- 
ing pe renn ia l s  var ied (P = 0.001) and 

ranged  f rom resistant (rating o f  1.0 to 1.2) 
to susceptible (rating of  3.7 to 4.0) (Table 
1). Asclepias, Epimedium, Liriope, Lithosper- 
mum, Myosotis, Penstemon, Sidalecea, and Sol- 
idago species were resistant to M. hapla in 
these exper iments ,  adding to the 21 spe- 
cies previously identif ied as resistant (5). 

All but  two o f  the species f o u n d  to be 
hosts o f  M. hapla in this r epo r t  were listed 
previously as nonhosts  (1,3,8) or  not  re- 
por ted  in the l i terature.  Alternatively, Pen- 
stemon digitalis and Sidalecea hybrida, f o u n d  
to be resistant to M. hapla in the present  
study, had been  previously  r e p o r t e d  as 
hosts o f  the sou thern  root -knot  n e m a t o d e  
M. incognita or o ther  Meloidogyne species (1, 

TABLE 1. G a l l i n g  r e s p o n s e  o f  p e r e n n i a l  o r n a m e n t a l s  g r o w n  in  m e d i a  i n f e s t e d  w i t h  Meloidogyne hapla a f t e r  
2 m o n t h s  u n d e r  g r e e n h o u s e  c o n d i t i o n s .  

C o m m o n  Gall 
Genus  species Cultivar name  ra t ing  a Li tera ture  b 

Adenophora confusa ---~ L a d y b e l l s  3 .6  N T  
Anchusa azurea D r o p m o r e  A l k a n e t  3 .8  - 
Anemone sylvestris Q u e e n  C h a r l o t t e  W i n d f l o w e r  4 .0  - 
Asclepias tuberosa - -  B u t t e r f l y  W e e d  1.0 - 
Astrantia major R o s e  S y m p h o n y  M a s t e r w o r t  4 .0  N T  
Boltonia asteroides P i n k  B e a u t y  B o l t o n ' s  A s t e r  4 . 0  - 
Centranthus ruber A l b u s  V a l e r i a n  4 . 0  - 
Echinacea purpurea B r i g h t  S t a r  P u r p l e  C o n e f l o w e r  1.0 - 
Echinops bannaticus T a p l o w  B l u e  G l o b e  T h i s t l e  1.5 - 
Epimedium versicolor S u l p h u r e u m  Yel low B a r r e n w o r t  1.0 N T  
Gentiana sp. B e n i c h i d o r i  G e n t i a n  3 .6  - 
Geranium x magnificum - -  C r a n e s - b i l l  3 .8  - 
Geranium x oxonianum T h u r s t o n i a n u m  C r a n e s - b i l l  3 ,7  - 
Helicotrichon sempervirens - -  B l u e  O a t  G r a s s  2 ,0  N T  
Hemerocallis sp. B r i g h t  b a n n e r  Dayl i ly  1.5 + 
Liriope muscari V a r i e g a t a  E i l y t u r f  1.0 N T  
Lithospermum diffusa G r a c e  W a r d  L i t h o d o r a  1.0 - 
Lycopersicon esculentum R u t g e r s  T o m a t o  4 , 0  + 
Lysimachia clethroides - -  C i r c l e  F l o w e r  3 .2  + 
Malva alcea F a s t i g i a t a  R o s e  M a l l o w  2 .4  - 
Miscanthus sinensis S i l b e r f e d e r  S i lver  F e a t h e r  4 .0  N T  
Myosotis alpestris I n d i g o  B l u e  F o r g e t - M e - N o t  1.0 - 
Penstemon digitalis H u s k e r  R e d  B e a r d  T o n g u e  1.0 + 
Perovskia atriplicifolia - -  R u s s i a n  S a g e  3 .8  N T  
Physostegia virginiana S u m m e r  S n o w  Fa l se  D r a g o n h e a d  1.2 - 
Sanguisorba obtusa - -  J a p a n e s e  B u r n e t  3 .4  - 
Sidalecea hybrida P a r t y  Gi r l  M i n i a t u r e  H o l l e y h o c k  1.0 + 
Solidago sphacelata G o l d e n  F l eece  G o l d e n r o d  1.0 - 
Thymus serpyllum A l b u m  T h y m e  3 .2  - 
Trollius hybrida L e m o n  Q u e e n  G l o b e  F l o w e r  3 .0  - 

K r u s k a l - W a l l i s  Resu l t s :  T = 123 .1 ;  d f  = 29 ;  P r o b .  T > C h i  s q u a r e  = 0 . 0 0 0 1  
A N O V A :  M S E  = 0 . 2 4 1 ;  d f  = 140;  F = 3 2 . 8 4 ;  P = 0 . 0 0 0 1 ;  L S D  = 0 . 2 6  

aGall rat ings:  1 = no  galls; 2 = 1-10  galls; 3 = 11-100 galls; 4 = >100  galls per  root  system. Numbers  are the mean  of  
five o r  six observations. 

bHost  status in the l i terature: + = repor ted  as a host; - = not repor ted  as a host; N T  = not  r epor ted  or  not  tested. 
CNo cultivar name  given. 
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3,8).  A p r e v i o u s  s t u d y  r e p o r t e d  tha t  sev- 
e r a l  f l o w e r i n g  a n n u a l s  r e s p o n d e d  w i th  
g r e a t  va r i ab i l i t y  to  t h e  Meloidogyne species  
t e s t ed  (6). P l a n t  spec ies  m a y  r e s p o n d  dif -  
f e r e n t l y  to  o t h e r  Meloidogyne species ,  ex-  
p l a i n i n g  t h e s e  d i s c r e p a n c i e s .  

I n  t h e  a b s e n c e  o f  n e m a t i c i d e s ,  t he  i d e n -  
t i f i c a t i o n  o f  p e r e n n i a l  h e r b a c e o u s  o r n a -  
m e n t a l  spec ies  o r  cu l t iva r s  r e s i s t an t  to M. 
hapla is a n  i m p o r t a n t  f i r s t  s t ep  in n e m a -  
t o d e  c o n t r o l  b y  s a n i t a t i o n  a n d  r o t a t i o n .  
T h e  i n s p e c t i o n  o f  p l a n t i n g  s tock  f o r  gal ls  
can  be  l a b o r  i n t e n s i v e  a n d  expens ive .  In -  
s p e c t i n g  o n l y  t h o s e  spec ies  k n o w n  to be  
hos t s  o f  M. hapla can  i n c r e a s e  e f f i c i ency  
a n d  r e d u c e  costs.  A c o n s i d e r a b l e  p e r c e n t -  
a g e  o f  p e r e n n i a l  o r n a m e n t a l s  a r e  f i e ld -  
g r o w n  in  n u r s e r i e s .  R o t a t i o n  w i t h  M.  
hapla-resistant spec ies  can  be  an  i m p o r t a n t  
m e a n s  o f  c o n t r o l  in  f i e l d - g r o w n  n u r s e r i e s ,  
l a n d s c a p e s ,  a n d  h o m e  g a r d e n s  i n f e s t e d  
wi th  M. hapla. 
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