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TURF GRASS HOSTS OF THREE SPECIES OF NEMATODES 

ASSOCIATED WITH FORAGE CROPS 

J.L. Townshendj J.L. Eggens: and N.K. McCollum3 

Abstract 

A t u r f  g ra s s  hos t  range of t h r e e  nematodes commonly associa ted  wlth 
forage crops and t u r f  grasses  was determined by examining s o i l  from p l o t s  
i n  a t u r f  g ra s s  t r i a l  containinq 73 c u l t i v a r s  i n  1 4  species  of grasses .  
Ten, 10, and 12 species  of t u r f  g ra s s  were hos t s  of Pratylenchus ne l e c t u s  
Paratylenchus Fro -je;rs , and Helicotylenchus digonicus r e s p e c t i v h :  
of t h e  c u l t i v a r s  i n  e two maFor g ras s  species  t e s t e d ,  Festuca rubra and - Poa p ra t ens i s ,  were hos t s  of t hese  nematodes. The gre-umbersof P. 
ne l e c t u s  w e r e  found under P. r a t e n s i s  cv. Delta (14,000/0.45 kg of s o i l r ,  

r o  * e c t u s  under erenne cv. Kent (65,000), and of H. diqonicus . Two of t h e  nematodes, P, r o j e c t u s  unde? P.' I a t e n s i s  cv. S . 5 ;  "p) 
and H, d! onicus are being reared  i n  a greenhouse on Loliui i  perenne cv. 
Kent znd E.'pratensis cv. Fusa, respect ive ly .  
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Une c l a s s e  de gazon ha te  d e  t ro is  n h a t o d e s  a s soc ie s  communement avec 
les cu l tu re s  de fourrage  e t  d'herbe d e  gazons f u t  i d e n t i f i e e  en examinant 
l e  sol aes pa rce l l e s  d'un e s s a i s  dlherbe d e  gazons comprenant 73 v a r i e t e s  
e t  14 espf2ces d'herbe. Dix, 10, e t  12 esp5ces de gazon son t  respectivement 
l e s  ha t e s  de Pratvlenchus neqlectus,  Paratvlenchus txoiectus, e t  
Helicotvlenchus disonicus.  La p lupa r t  des v a r i e t e s  des deux rnajeures 
espgces d'herbe, Festuca rubra  and Pea p r a t e n s i s  son t  l e s  ha te s  de ces 
nematodes. Le p lus  grand nombre de p. nes l ec tus  f u t  t rouve  sous P. 
p r a t e n s i s  va Delta a l a  dens i t e  de 14,000/0.45 kg de sol. de  2. p r o i e c t 2  
sous renne va Kent fi l a  dens i t e  de 65,000 e t  de g. diqonicus sous P. 
p r a t e z i s  va S.21 a l a  dens i t e  de 27,200. Deux nematodes 11. pro jec tus  zt - H. diqonicus son t  presenternent e l eves  en serre respectivement sur Lolium 
perenne va Kent e t  2. p r a t e n s i s  va Fusa. 

lntroduc tion 

I n  a forage program a t  Vineland S t a t i o n ,  
Ontario,  l a r g e  monospecific populations of 
root- les ion ,  p in ,  and s p i r a l  nematodes i n  
n a t u r a l  f i e l d  s o i l  w e r e  required f o r  s t u d i e s  
i n  t h e  greenhouse. Handpicking t h e  nematodes 
and subsequently increas ing  t h e  population of 
each i n  s o i l  is a tedious  and t i m e  consuming 
method of  acqui r ing  such monospecific 
popula t ions  i n  l a rge  volumes of s o i l .  
Consequently, dominance of one spec ie s  of 
nematode over t h e  o t h e r s  i n  i n f e s t e d  f i e l d  
soils w a s  promoted by using p r e f e r e n t i a l  
dicotyledonous p lants .  However t h e  presence 
of the  northern root-knot nematode , 
Meloido ne ( 4 )  made t h e  use  of 
&ous!?t@ks impract ica l  a s  t h i s  

nematode soon overwhelmed t h e  o the r s .  Since 
grasses  are not  hos t s  of M. ha l a  
s ince  t h e  above p a r a s i t i c  K e m a d k  h::: b::: 
observed i n  t u r f  g ra s s  s o i l s  i n  t h e  province,  
t h e  use of t u r f  g ra s ses  to rear these  
p a r a s i t i c  nematodes i n  f i e l d  soils  was 
considered. 

This paper presents  t h e  r e s u l t s  of a t u r f  
g ra s s  hos t  range study of  t hese  t h r e e  forage 
nematodes: an evaluat ion  of t h e  a b i l i t y  of 
each hos t  to support  s o i l  populations of each 
of t h e  genera over an extended period and a 
recommendation of t h e  grasses  considered 
s u i t a b l e  f o r  t h e  most successful  r ea r ing  of 
pure populations of each of t h e  nematodes i n  
t n e  greenhouse. 

Materials and methods 

Research S ta t ion ,  Agr icul ture  Canada, A g ra s s  hos t  range of t h e  t h r e e  
Vineland S ta t ion ,  Ontario LOR ZEO nematodes, Pratylenchus neglectus (Rensch), 

Pa ra t  lenchus r o  ' e c t u s  Jenkins  , and 
Ass i s t an t  Professor  and 3Technician, Helicztylenchus * ; s  Perry, was 

Department of Hor t i cu l tu ra l  Science,  aetermined by sampling so1 from t h e  3-yr-old 
Universi ty of Guelph, Guelph, Ontario. t u r f  g r a s s  c u l t i v a r  trials a t  t h e  
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Table 1. Turfgrass hosts of four species of plant parasitic nematodes 

* 
No. of nematodes/0.45 kg (lb) soil and host rating 

Grass species Pratylenchus Paratylenchus Helicotylenchus Meloidogyne 
and cultivar neglectus projectus digonicus SP . 

Agrostis alba 
Red Top 

A.grostis palustris 
Penncross 
Smarged 

Agrostis tenuis 
Exeter 
Highland 

Dactyl i s gl omera t a 
Tardus I1 

Fest uca arundinacea 
Backafall 
Kentucky 31 
Manade 
S-70 

Festuca ovina 
Duriuscula Durar 

Festuca rubra 
Arctared 
Barfalla 
Boreal 
Dawson 
Duraturf 
Echo 
Elco 
Erika 
G o 1  f rood 
Highlight 
I llahee 
NFG 
Oasis 
Olds 
Oregon 
Pennlawn 
Polar 
PO10 
Ruby  
S ce emp ter 
s-59 
Turf 
42-14 

350 (P) 

650 ( m )  
0 (n) 

150 (P) 
100 (PI 

0 (n) 

0 (n) 
300 (P) 

1,400 ( m )  
0 (n) 

0 (n) 

7,800 (9) 
350 (PI 
150 (PI 

1,600 (m)  
0 (n) 

600 (m)  
1,200 (m)  

0 (n) 
4,400 (m)  
10,000 (9) 
2,900 ( m )  
2,700 ( m )  
1,000 ( m )  

0 (n) 
3,800 (m)  
3,000 ( m )  
10,000 (57) 
4,000 ( m )  

300 (P) 
100 (PI 

3,200 (m)  
2,000 (m) 
6,600 Is) 
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Table 1. (cont 'd )  

* 
NO. of nematodes/0.45 kg ( l b )  s o i l  and h o s t  r a t i n g  

G r a s s  s p e c i e s  P r a  t y l e n c h u s  Para t y l  enchus H e l i  c o t y l  e n c h u s  Meloi d o g y n e  
and c u l t i v a r  n e g l  ect us  p r o  j e c t u s  d i g o n i c u s  SP . 

Lo1 i um p e r e n n e  
Brabantia  500 ( P )  

NK-100 300 I P )  

E-10 100 (PI 
Kent 2,500 (m) 

Norlea 2 ,600 (m) 
RVP 1,800 (m) 
V i r i s  250 (P) 

P h l e u m  n o d o s u m  
S-50 

~ o a  c o m p r e s s a  
commercial Ont. 5,500 (9) 
Commercial U.S. 0 (n) 

~ o a  g l a u c a n t h a  
Draylar  0 (n)  

Poa pratens is  
Aris ta ta  
A t l a s  
Baron 
Captan 
Couger 
D e l f t  
Del ta  
Fusa 
Fylking 0217 
Geary 
Golf 
Hunsbella Soma S-644 
Merion 
Merion Dutch 
Nike 
Nuqgett 
Park 
Primo 
P r a t o  
Skandia I1 
Skrzeszowice SK-46 
Spaths 
S te inacher  
Sydsport 
s.21 
Windsor 

Poa  trivial is 
Dasas S-64 
Ino 

5,200 (9) 
8,900 (9) 
7,000 (9) 

11,000 (9) 
0 (n)  

2,900 (m) 
14,000 (9) 

0 (n) 
5,800 (9) 
2,000 (m) 
1,000 (m) 

850 (m)  
3,000 (m) 
3,900 (m)  
5,000 (m) 
7,100 (9) 

180 (P) 
3,000 (m) 
1,600 (m) 
2,700 (m)  
2,000 (m) 
2,000 (m) 

0 (n)  

2,200 (m) 
600 (m) 

6,100 (9) 

1,000 (m) 
3,000 (m) 

* H o s t  r a t i n g :  n - non-host, 0-50; p - poor h o s t ,  >50; m - moderate h o s t ,  
>500;  9 - good h o s t ,  >5000 nematodes/0.45 kq s o i l .  
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H o r t i c u l t u r a l  Research S ta t ion ,  Universi ty of 
Guelph, Pres ton ,  Ontario. These p l o t s ,  
l oca t ed  on a sandy loam, contained 73 
c u l t i v a r s  i n  14 species  of g ra s s  (Table 1 ) .  
S o i l  cores  (2.5 x 20 cm) were taken from 
r e p l i c a t e d  p l o t s  during t h e  summer of 1971. 
C a r e  w a s  taken t o  avoid samplinq i n  a reas  of 
p l o t s  i n  which c lover  and dicotyledonous 
weeds had encroached. 

Each 1-2 kq s o i l  sample was screened t o  
remove r o o t s ,  thoroughly mixed, and a 50-9 
subsample accumulated from 50 a l i q u o t s  of 
s o i l  taken a t  random. Nematodes were 
ex t r ac t ed  f o r  1 week from each subsample by 
t h e  Baermann pan method ( 4 ) .  They w e r e  
i d e n t i f i e d  t o  species ,  and each species  was 
counted, i f  necessary i n  d i l u t e d  suspension, 
and recorded as t h e  number pe r  0.45 kg (1 l b )  
of moist  s o i l .  Since t h e  nematode 
popula t ions  had l i k e l y  s t a b i l i z e d  under t h e  
3-yr-old c u l t i v a r s ,  they were r a t e d  a s  non- 
hos t  0-50, poor hos t  250, moderate hos t  
>500, o r  good hos t  >5000 nematodes/0.45 kq 

of  moist  s o i l .  Nematode e x t r a c t i o n s  w e r e  not  
made from roots because t h e  p i n  and s p i r a l  
nematodes are e c t o p a r a s i t e s  and t h e  root- 
l e s ion  nematode i s  a migratory nematode being 
both i n  t h e  s o i l  and i n  t h e  root .  

Results 

The only  p l a n t  p a r a s i t i c  nematodes 
ex t r ac t ed  i n  t h e  Preston t u r f  n l o t s  w e r e  
P r a t  lenchus Pakat lenchus 

r o j 5 c t u s  and He%%i%hus diqonizus. A 
h ' n e m a t o d e ,  no: 2. hapla,  ' w a s  p re sen t  
bu t  no t  i d e n t i f i e d .  

P r a t  lenchus Pakat lenchus 
r o j 5 c t u s  and He%%i%hus diqonizus. A 

h ' n e m a t o d e ,  no: M. hapla,  ' w a s  p re sen t  

Ten of t h e  13 species  of t u r f  g r a s s  were 
hos t s  of P r a t  lenchus neqlectus.  I n  t h e  two 
major s p b a s s ' t e s t e d ,  13 of t he  23 
cu l t ivars  of Festuca rubra  L. and 3 of t h e  26 
c u l t i v a r s  of  -tensis L. w e r e  not  hosts .  
Only cu l t i v=  h r a t e n s i s  w e r e  
considered to  be good h s s t s  i e c t u s  
p a r t i c u l a r l y  P. r a t e n s i s  cv. c a p t a n i i :  
Delta.  each -of%utmorted over 10.000 
nemat&des/0.45 kg of  s o i l .  

Ten of t h e  13 species of grass were hos t s  
of Paratylenchus p ro jec tus  Three cu l t ivars  
of Festuca arundinacea Schreb.; 3 o f  E. 
rubra ,  o Lo i u m  erenne L., and 8 of P. 
?Z?Zns:s f w & o b s .  Among t h e  gozd 
b t u c a  rubra cv. Highlight  and cv. 
Polar  erenne CV. Kent, and p. t r i v i a l i s  
cv. DLsak S h e  outstandina.  sunwortina 
l0;OOO or more nematodes/0.45 kg-of sb'rl. 

Twelve species of g ra s s  w e r e  hos t s  of H. - 
d i y i c p s .  r o s t i s  ci. cv. Red Top, A. 

Penncross, A. t enu i s  &. 
-re not  considered hostz. F. 
rubra ,  L. erenne r a t e n s i s  containzd 
m v a F s  ' * g h  osts. Poa 
pratens:s cy. Delta and cv. S-21 WE 
outs t an  ing  with over 20,000 nematodes/0.45 
kg of s o i l .  

Only 5 of the 12 g ras s  species  were hos t s  
of an  un iden t i f i ed  species  of Meloidoq ne. 
Festuca rubra cv. Olds and cv. A d  
P. r a t e n s i s  cv. Del f t  and cv. Gulf w e r e  only  
godzra te  hos t s ,  supporting 11 00-1 300 
nematodes/0.45 kg of  s o i l .  Examination of 
c love r s  and dicotyledonous weeds i n  t h e  t u r f  
p l o t s  d id  not  reveal t h e  northern root-knot 
nematode, fl. hapla. 

The bes t  p r e f e r e n t i a l  hos t s  f o r  r ea r ing  
t h e  p in  nematode, P. r o ' e c t u s  were Phleum 
nodosum (p.  bertoloE&b-50 and 
perenne cv. Kent. I n  t h e  g r e e n h o u s x  
l a t t e r  supported populations of 60,000/0.45 
kg of s o i l  i n  p l a s t i c  tubs  of f i e l d  s o i l  
which i n i t i a l l y  contained 1 p in  nematode pe r  
g of  s o i l .  Poa p r a t e n s i s  cv. Fusa w a s  
s e l ec t ed  over o ther  species  and c u l t i v a r s  
because it did  not  support  t h e  l e s i o n  and p in  
nematodes. A p r e f e r e n t i a l  hos t  w a s  no t  found 
f o r  r ea r ing  t h e  l e s i o n  nematode, P. 
neglec tus ,  because of domination by o t h e r  
nematodes. 

-- 

Discussion 

I n  North America a t  l e a s t  34 species  of 
p l a n t  p a r a s i t i c  nematodes i n  18 genera a r e  
a s soc ia t ed  with t u r f  g ra s ses  (1 ) .  Nine of 
t h e  genera a r e  q u i t e  common and four  of them, 
wi th  a s i n g l e  species  i n  each, w e r e  
a s soc ia t ed  with m a s s e s  i n  t u r f  d o t s  a t  
Preston,  Ont. - These were Pratylenchus 

Pa ra t  lenchus 
-;nchus i g o L c y ,  and a M ~ A  
speciesYwhich wasdnot t e northern& 
nematode, M. ha l a  nor one of t h e  
sub t rop ica l  F o o t - k n i i b e c i e s  . 

The s u i t a b i l i t y  of t u r f  g ra s ses  as hos t s  
of each species  of nematode was a r b i t r a r i l y  
r a t e d  though t h i s  study involved mixed 
nematode populations.  However t h e  sampling 
of p l o t s  with mixed populations d id  i n d i c a t e  
which nematode spec ie s  would dominate when 
at tempting to rear t h e  t h r e e  nematodes i n  
f i e l d  s o i l s  i n  t h e  greenhouse. Poss ib ly  some 
c u l t i v a r s  would be good hos t s  i f  grown on 
s o i l  i n f e s t e d  with a s i n g l e  species  of 
nematode. This r a t i n g  scheme may be more 
s u i t a b l e  f o r  P. r o ' e c t u s  and H. digonicus 
than f o r  P. i i e g w c a u s e  tFe former a r e  
found only-in so1 w e r e a s  t h e  l a t t e r  occurs 
i n  s o i l  and roots .  Low so i l  numbers of p. 
neglec tus  would not  necessa r i ly  i n d i c a t e  a 
poor hos t ,  a s  poss ib ly  t h e  roots might 
conta in  numerous nematodes. However t h i s  
study d id  ind ica t e  t h a t  many c u l t i v a r s  w e r e  
hos t s  of t h e  four  species  of nematodes. 

Twelve, 10. 1 0 ,  and 5 of t h e  t u r f  q r a s s  
spec ie s  were hos t s .  of H. a i  onicus  9, p. ro'ectus, aiid M h ;  sp:; 
r e spec t  vely.  'At' p resent  t d i t t l e  
p o s s i b i l i t y -  of  f inding t u r f  and forage 
g ras ses  and forage legumes (5) t h a t  do no t  
permit  H. digonicus t o  reproduce. Among t h e  
major g ra s s  species ,  however, t h e r e  is 
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resistance to the reproduction of P. 
nealectus and P. moiectus: 9 cultivars of P. 

F. rubra were resistant to P. projectus. 
iiianvZ€The cultivars of the CrFass species 
were derived from a sinqle plant collection 
from various pasture lands that were further 
selected in test plots. Apomictic lines were 
selected in some cultivars of Poa ratensis 
One or two cultivars o r i g i s e a h i  
crossing of established cultivars. However 
from this background, it was not possible to 
determine if a single gene or a complex or  
genes is involved in the resistance. 

Correlation of nematode numbers with 
growth indices was not attempted. Each grass 
species and cultivar must be considered 
individually as it is possible that a grass 
may be sensitive to a small population of a 
parasitic nematode while another grass may be 
tolerant to a large population. Though 
specific problems were not noted in the turf 
plots, nematodes can be harmful to grasses. 
In Wisconsin, the spiral nematode, H. 
digonicus was quite destructive to Kentucry 
uegrass (3); in Massachusetts, P. enetrans 

::a 2. claytoni were pathogenic to a b  
grass, creeping red fescue and Kentucky 
bluegrass (6); in Michigan, T. dubius reduced 
the foliar and root weigEt Of'Merion' 
Kentucky bluegrass (2). 

The original purpose of this Study was 
achieved. Suitable hosts were found to rear 
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