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CLOVER VIRUSES IN EASTERN CANADA IN 1967' 
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Abstract 

A l imi ted  s u r v e y  of c lover  f ields in Ontario,  Quebcc and thc Iyiaritime provinces in 
June,  1967, showed t h e  p r c s c n c e  of eight  identifiable v i r u s e s ,  qomc widespread  and  
o t h e r s  loca l ized  P e a  s t r e a k  v i rus  was the m o s t  commonly found v i r u s  in r e d  c lover  
(Tr i fo l ium pra tcnse)  s tands ,  followed by r e d  c lover  vcin mosa ic ,  bean  yellow m o s a i c  and 
pea  m o s a i c  v i r u s e s .  Clover phyllody virus, was the impor tan t  v i r u s  of rcd ,  white (r. 
repens)  and  a l s ike  (_T hybridum) c l o v e r s  in P r i n c c  Edward  Island, ibut i t s  incidence de-  
c r e a s e d  in f ields wes tward  t o  cen t ra l  Qucbcc Clover yellow vcin $ i rus ,  which was  r e -  
cently d e s c r i b e d  in England, was  found occasionally in c lovers  in Qdcbec, New Brunswick  
and P r i n c e  Edward  Island Alfalfa m o s a i c  and white c lovcr  mosa iq  v i r u s e s  w e r e  s p o r a -  
dical ly p r e s e n t  in m o s t  of the a r e a s  surveyed .  Although none of the v i r u s c s  could be con- 
s i d e r e d  a p r i m e  l imit ing fac tor  in yield and maintcnancc of c lovcr , ,  l o s s c s  w e r e  evident  
in  s o m e  a r e a s  and  the infectcd c lovers  provide a s o u r c e  of infcctiod f o r  annual  l egumes .  

Introduction 
Recent  s u r v e y s  o f  forage  legume d i s e a s e s  i n .  

Quebec (1) and P r i n c e  Edward  Island (7) havc indi- 
ca ted  the p r e s e n c e  of v i r u s  d i s e a s e s ,  but with the 
exception o f  c lover  phyllody the v i r u s e s  w e r e  not 
identif ied.  In Wisconsin s i x  v i r u s  d i s e a s e s  w e  r e  
found in  r e d  c lover  ( 3 ) .  In decreas ing  o r d e r  of p r e -  
valence these  w e r e :  r e d  c lover  vein m o s a i c ,  pea  
m o s a i c ,  bean  yellow m o s a i c ,  Wisconsin pea s t r e a k ,  
a l s ike  c lover  m o s a i c  and alfalfa m o s a i c  v i r u s e s .  

The  p r e s e n t  s u r v e y  was undertaken in o r d e r  to 
identify the m a i n  v i r u s e s  infecting clover in E a s t e r n  
Ontario,  Quebec and  the M a r i t i m e  provinces .  

Materials and methods 
Red c l o v e r  (Tr i fo l ium pra tense  L . )  was  the 

m a i n  s p e c i e s  examined,  followed b y  white c lover  (x. 
r e p e n s  L. ), a ls ike  c lover  (r. hybridum L . ) ,  and 
sweetc lover  (Meli lotus spp .  ) .  

F i e l d s  w e r e  s u r v e y e d  dur ing  e a r l y  June i n  
areas where  c lover  is a n  impor tan t  c rop .  The  inci-  
dence of v i r u s  d i s e a s e s  in and a round the f ields was 
e s t i m a t e d  f r o m  symptoms,  and s a m p l e  plants  w e r e  
taken  to identify the v i r u s e s  p r e s e n t .  The v i r u s e s  
w e r e  identif ied b y  the i r  h o s t  range and  symptoms 
produced on a s e r i e s  of inoculated t e s t  plants ,  by 
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elcctron in ic roscopic  cxarnination of v i r u s  part icles,  
and by scro logy .  TFe t e s t  plants  used  w e r e  Cheno- 
podium a m a r a n t i c o l p r  Costc Pr R e y n . ,  Gomphrena 
gl&_q_sa L , Nicotia a tabacum L. 'Haranova' ,  pis_: 
____ urn sa t ivum > 2 - - d T o l n ' ,  Phascolus  vulg a r i s L. 
'Black  T u r t l e ' ,  and ,Vicia faba L. Some inoculat ions 
w e r e  m a d e  to Nlcotiana clevelandii  Gray ,  Phaseolus  
vu lgar i s  I,. 'Top  Crop ' ,  P i s u m  sa t ivum L. 'L i t t l e  
Marvc l '  and Tr i fo l ium incarna tum L .  Vi rus  p a r -  
t ic les  w e r e  obtained f r o m  cut l caves  by the dip me- 
thod Serological  identif icat ions w e r e  m a d e  by the 
prccipi t in t e s t  on c l a r i f i e d  sap .  The  au thor  i s  
grateful  to D r .  R. E.  F o r d ,  Iowa State Universi ty,  
f o r  a n t i s c r a  aga ins t  pca s t r e a k  v i r u s  (PSV) and  r e d  
clovcr v r i n  m o s a i c  v i r u s  (RCVMV) and t o  D r .  M. 
Hollings, Glasshouse Crops  R e s e a r c h  I n s  t i t  u t e ,  
Rustington, England f o r a n t i s e r u m  aga ins t  c lover  
yellow vein v i r u s  (CYVV). Ant i se ra  aga ins t  o ther  
v i r u s c s  w e r c  produced in this  l abora tory .  

Results and discussion 
Regional  differences in  the distr ibution of clo-  

v e r  v i r u s e s  a r e  evident (Tables  1-5).  P e a  s t r e a k  
v i rus  (PSV) i s  widespread  in r e d  c lover  in  the Otta- 
wa Valley in Ontario and  along the St. John Valley 
in  New Brunswick,  but  is l e s s  common in  Quebec 
and southern  Ontario and was  not  found in  P r i n c e  
Edward  Island. Modera te  s tunting of c lover  p lan ts  
infected with PSV was  evident  i n  s o u  t h e  r n New 
Brunswick  but  i n  o ther  areas the growth w a s  not no- 
t iceably affected.  T h i s  v i r u s  can  reduce  the yields 
of p e a s  (6), and  infected c lover  s e r v e s  as a s o u r c e  
of inoculum. 
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Table 1 .  Clovcr v i r u s c s  found in Ontario 

.L .b .I 

E s t imate  d Clovc r ::' Index of 
o c c u r r e n c r  ".,.'" Viruses :::::: Location Culturc age. ( y r )  hos t  

Ottawa hay 2 rc.d PSV, BYMV 2 

roads ide  r e d  PSV nq 

South M a r c h  ha Y 2 r e d  PSV, PMV 3 

Arnp r io r roads ide  r e d  PSV, BYMV nq 

Rcnf r r w  hay 2 r e d  PSV 2 

P c m b ro  k P hay 1 r c d  PSV 1 

Havclock hay 5 r e d  BYMV, PSV 3 

B r ampton  ha Y 1 red,  sweet -  BYMV 1 
c lover  

B r a m  pt on ha Y 3 r e d  PSV 2 

Pc tc rborough ha Y 1 r c d  BYMV I 

P c  tc rho rou gh hay 2 r e d  BYMV 2 

Hamilton ha Y 4 whitc PSV, RCVMV 2 

2 r r d ,  white PSV 1 Hamilton ha Y 

Haldimand Co. hay 1 r e d  PMV 1 

Haldimand Co. roads ide  r e d  BYMV, PSV nq 

Niagara  F a l l s  lawn whitc WCMV nq 

The  following footnotes a r c  applicablc to Tables  1 to 5: 

'' 
Melilotus s p p .  

Red = Tri fo l ium pra tcnsc ,  white = - T .  repens ,  a l s ike  = r. hybridum, s w e e t  = 

.L .L -"". AMV = alfalfa m o s a i c  v i rus ,  BYMV = bean  yellow m o s a i c  v i rus ,  C P V  = c lover  
phyllody v i r u s ,  CYVV = c lover  yellow vein v i r u s ,  PMV = pea m o s a i c  v i r u s ,  PSV = p e a  
s t r e a k  v i r u s ,  RCVMV = r e d  c lover  vein m o s a i c  v i r u s ,  WCMV = white clover m o s a i c  vir- 
u s .  

The  f requency  of plants  with v i rus  s y m p t o m s  is indicated as follows: 1 = less .L .*. .I, ,,. ,,. ,,, 

than  1%, 2 = 1-5'7'0, 3 = 5-2570, 4 = m o r e  than 2 5 % ,  nq = not quanti tat ive.  
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Table 2.  Clover v i r u s e s  found in  Quebec 

E s t i m a t e d  Clover Index of 
Location Culture age ( y r )  hos t  V i r u s e s  o c c u r r e n c e  

Macdonald College 

St. Hyacinthe 

Victoriavil le  

Laroche l le  

Gentilly 

Lotbinibre 

St .  Antoine 

Montmagny 

Montma gny 

St .  Augustin 
(Lava1 farm) 

L a  Poca t iBre  
(CDA farm) 

hay 

roads ide  

hay 

roads ide  

hay 

ha Y 

pas ture  

hay 

p a s t u r e  

hay  

hay 

hay  
hay  

hay 

2 

3 

1 

4 

5+ 

2 

5 

1 

3 

3 
1 

3 

r e d  

white 

white, r e d  
a l s ike  

white 

whi t r ,  r e d  
a l s ike  

r e d  

whitc 

white 

white 

r e d  
white 

rcd ,  white 

red ,  white 
red ,  a l s ike  

r e d  
white 

red ,  white 
white 

PSV 

CYVV 

RCVMV 

C P V  

0 

BYMV, CYVV, 
RCVMV 

AMV, WCMV 

WCMV 

CYVV 

0 
C P V  

AMV, RCVM V 
C P V  

AMV 
CPV, CYVV 

PSV 
CYVV 

RCVMV 
C P V  

2 

nq 

2 

nq 

2 

4 

1 

2 

1 

2 
2 

1 
1 

2 
1 
2 
1 

Clover  phyllody v i r u s  was  widespread  in  P r i n c e  
E d w a r d  Island, where  i t  could b e  s e e n  t o  be  a l imi t-  
ing f a c t o r  in  s tand  main tenance  in  s o m e  f ie lds .  In 
northern Nova Scotia and in southern New Brunswick 
it was  less of a n  economic f a c t o r  but  was  p r e s e n t  in 
m o s t  of the f ie lds  surveyed .  The v i rus  was  uncom- 
m o n  in the p a r t s  of Quebec surveyed  although it is 
known to be  common in the L a c  St. J e a n  a r e a .  It 
was  not found in  Ontario.  

Common white c lover  with a n  unusual  ch loro t ic  
blotching of the leaves  was  collected n e a r  St. Hya- 

cinthe, Quebec, and  f r o m  the  vicini ty of the CDA 
R e s e a r c h  S t a t  i o D, Freder ic ton ,  New Brunswick.  
Inoculation o f  t h q  test p lan ts  gave h o s t  reac t ions  
which w e r e  simil r t o  those  d e s c r i b e d  f o r  c lover  
yellow vein virusj(CYVV) i n  England ( 2 ,  4). Virus  
p a r t i c l e s  f r o m  leqves infected w i t h  these  i s o l a t e s  
w e r e  f lexuous rodq about  750 mp long, which c o r r e -  
sponds t o  length 4e te rmined  f o r  CYVV b y  Gibbs e t  
al. (2) .  Ant i se ru  aga ins t  CYVV obtained f r o m  D r .  
M.  Hollings r e a q e d  posi t ively w i t h  the  Canadian 
i so la tes .  Typica l  b e a n  yellow m o s a i c  v i r u s  (BYMV) 
and p e a  m o s a i c  v i r u s  (PMV) i so la tes  obtained i n  the 
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Table 3. Clover viruses found in New Brunswick 

E s t ima te d Clover Index of 
Location Culture age (yr) host Viruses occurrence 

Moncton 

Petitcodiac 

Sussex 

Cambridge 

Fredericton 
(CDA station) 

Hart land 

Pe r th  

Cent reville 

Centreville 

5 t  

1 

1 

5 t  

1 

4 

3 

3 

1 

red,  alsike 
red  

red ,  alsike 

r ed  

r ed  
red ,  white 

r ed  

alsike,  white 

red  

alsike,  red  
red ,  white 

red ,  white 

r ed  

PSV 
RCVMV, CPV 

PSV 
CPV 

CPV 

RCVMV 
PSV 

PSV 

CPV 
CYVV 

CPV 
PSV 

PSV 
CPV 

PSV 
CPV 

CPV 

2 
2 

1 
3 

1 

1 
2 

2 

3 
3 

2 
1 

3 
2 

4 
3 

1 

survey have some s imi lar  host reactions to CYVV 
and a s imi lar  particle length, but they did not react  
with the CYVV antiserum. It is possible that CYVV 
has been collected in North America before, but has 
been called BYMV o r  PMV. A virus isolated f rom 
beans in Idaho resembled CYVV in infecting white 
clover and i n  producing chlorotic blotch local le- 
sions on tobacco (5). It was called a s t ra in  of BYMV 
but i t  did not cross-protect f rom other s t ra ins  of 
the virus.  

BYMV, PMV and RCVMV were  found in r e d  
clover in many of the a r e a s  surveyed. RCVMV was 
a lso  found occasionally in white clover. Yield r e -  
ductions due to infection by these vi ruses  were  mi- 
o r ,  but aphid transmission to peas and beans could 
b e  economically important.  Alfalfa mosaic  virus 
was sparse ly  distributed, occurring mainly in white 
c l o v e  r in old stands o r  in the vicinity of alfalfa 
fields.  White clover mosaic virus,  which does not 
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Tablc 4 .  Clover v i r u s c s  found in Nova Scotia 

Index of 
o c c u r r e n c e  

Clovcr E s t imatc  d 
V i r u s e s  Lo cat ion Culture agc ( y r )  host  

Wes tvi l le  

T r u r o  

T r u r o  

Glenholme 

Glcnholme 

Glenholme 

Wentworth Cent re  

Wentworth C. 

Oxford 

Springhil l  

A m h e r s t  

A m h e r s  t 

ha Y 

lawn 

roads ide  

pas ture  

hay 

hay  

ha Y 

hay 

hay 

hay 

hay 

pas ture  

hay 

hay 

2 

5 

3 

5 

1 

1 

I 

2 

1 

5 

5 

1 

r c d ,  white 

whitc 

whitc 

white 

r r d  

red ,  whitc 

r e d  

r e d  

r e d  

r e d  

r e d  

als ike 

r e d  

r e d  

r e d  

RCVMV, C P V  

WCMV 

WCMV, C P V  

unident. 

0 

C P V  

C P V  

C P V  

PMV, PSV 

C P V  

C P V  

unident. 

PSV 

0 

PMV 

1 

nq 

nq 

n¶  

2 

1 

1 

1 

2 

1 

1 

1 

1 

a p p e a r  to have a n  insec t  vec tor  but  which i s  e a s i l y  Bradley ,  Freder ic ton ,  N. B., and D r .  C. B. Will is ,  
t r a n s m i t t e d  mechanica l ly ,  was  f o u n  d m a  i n  1 y in  Charlot tetown, P. E. I. , f o r  t h e i r  a s s i s t a n c e  in  the 
white c lover  in  lawns,  p a s t u r e s  and  on roads ides .  s u r  v e  y. T h e  technica l  a s s i s t a n c e  of Mrs.  A. C. 

Buckley is grateful ly acknowledged. M r s .  M.J. Veto 
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Table 5 .  Clover v i r u s e s  found in P r i n c c  Edward  Island 

E s t i m a t e d  Clover Index of 
Location Culturc agc ( y r )  host  Vi ruses  o c c u r r e n c e  

Char  lot t c t own 
(CDA stat ion) 

G r c e n  Gablcs 

Cavcndish Bcach 

Cavendi sh  

S u m m c r s i d c  

C c n t r a l  Bedequc 

Bonshaw 

Upton 
(CDA f a r m )  

Vc rnon 

F l a t  River  

1 

5 t  

2 

1 

1 

1 

2 

3 

1 

r e d ,  white 

white 

white 

white 

r e d  

r e d  

r e d ,  a l s ike  

r e d  

r e d ,  a l s ike  
white 
r e d  

red  

red 

AMV 

CYVV 

WCMV 

RCVMV 

C P V  
RCVMV 

C P V  

C P V  

C P V  

C P V  
AMV 

unident. 

C P V  

C P V  
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