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TWO MECHANICALLY TRANSMISSIBLE VIRUSES IN CLOVER IN ALBERTA 
B.  Berkenkamp, G.  Beringer and H. Baenziger 1 

Abstract 
Two v i ruses  affecting clover in Alberta were  tentatively identified as bean yellow 

mosa ic  v i rus  and pea  s t r eak  vi rus .  They were  found causing los s  in clover breeding 
stocks,  but they did not reduce winter hardiness .  P e a  s t r eak  v i rus  was found to be  widely 
distributed in  the clover growing a r e a ,  but nei ther  v i rus  appears  to cause  economic los s  
to  commerc ia l  production at this t ime.  

Introduction 
Economic los ses  in  c lovers  due to  v i ruses  have 

been repor ted  throughout the world. In 1963 ser ious  
damage to  seed  production, presumably due to  v i rus  
infection was  noted in the field and greenhouse a t  
Lacombe but symptoms were  not widespread in com- 
m e r c i a l  f ie lds  that y e a r .  In 1964 and 1965 surveys  
w e r e  conducted through centra l  Alberta to  determine 
the extent and distribution of v i ruses  infecting clover.  
This  r epor t  summar izes  a study of the effect of 
v i ruses  on overwintering of c lovers  and a s s e s s e s  
the i r  economic significance. 

Materials a n d  methods 
Hosts l i s ted  in Table 1 were  used to  identify the 

v i ruses .  The length and shape of the v i rus  par t ic les  
were  determined by Dr .  M.J. P ra t t ,  C.D.A., Resea rch  
Station, Vancouver. Infected plant ma te r i a l  collected 
during surveys  were  inoculated into Chenopodium 
amarant icolor ,  Gomphrena globosa, and Vicia faba. 
Inoculum was p repa red  by grinding infected plant 
ma te r i a l  in m o r t a r s  with the addition of disti l led 
water .  The juice was then rubbed on the leaves of 
tes t  plants,  which had been dusted with carborundum 
o r  celi te,  with cotton pads .  Symptoms on these  three  
tes t  plants and on c lovers  were  consi6ers:d sufficient 
for  survey identification. 

In the spaced-planted ( 2  x 3 ft) clover nu r se ry ,  
naturally-infected and healthy plants were  labelled 
late in the fall  of 1963 and 1964. The following spr ing 
the numbers  of dead and li.ve plants were  recorded 
for  the healthy and virus- infected groups.  

Results a n d  discussion 
Two v i ruses  were  tentatively identified as bean 

yellow mosa ic  v i rus  (BYMV), and pea  s t r eak  vi rus  
(PSV) on the bas i s  of host reaction and par t iz le  
s ize ,  (BYMV - 7500A, PSV - 6200A). Inclusion bodies 
as desc r ibed  by McWhorter (4) were  observed in 
-- Vicia faba inoculated with BYMV. The identifications 
were  not ver i f ied  by serological studies.  Bothviruses  
were  found in  r e d  and alsike c lovers  (Tr i fo l ium pra- 
tense  and r. hybridum). In addition, unidentified 
symptoms were  occasionally found in white clover 
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(T. repens),  and sweet c lovers  (Melitolus officinalis 
and 3. alba). The variabili ty of the symptoms in  
r e d  c lover  repor ted  by Diachun and Henson (1) was  
confirmed (Fig.  1 - A). Clover plants infected with 
PSV showed very  faint chlorotic leaf s t r eaks  (Fig.  1 - 
C).  Symptoms were  found both ea r ly  and la te  in the 
season and appeared to  be latent during mid-season. 

Since i t  has  been shown that some v i ruses  reduce 
winter hardiness  ( 2 ,  3),  a totalof 2275 plants in 1963 - 
1964 and 1180 in 1964 - 1965 were  examined f o r  the 
effect of v i rus  infection on overwintering. No signifi- 
cant differences in survivalbetweenhealthy and infec- 
t ed  plants were  found. However these  were  spaced 
plants i n  a vigorous condition not subject to  competi-  
t ion and these  observations may not be too applicable 
to field conditions. 

The surveys  in 1964 and 1965 showed that these  
v i ruses  were  widely distributed throughout the clover 
growing a r e a  of centra l  Alberta (Fig .  2 ) .  Virus symp-  
toms  were  a l so  observed both yea r s  in the Peace  
River  a r e a  but inoculations were  not made. 

Viruses  were  found in 15% - 20% of the fields ex-  
amined. In a l l  ca ses  the proportion of infected plants 
was  very  low. Newly-established stands were  not 
found to be infected and infection increased with the 
age of the stands.  P e a  s t r eak  v i rus  was found to  be 
m o r e  prevalent than BYMV and occasionally plants 
infected with both vi ruses  were  found. 

The surveys  indicate that these  v i ruses  a r e ,  at. 
present ,  not economically important in clover p ro-  
duction. 
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Table 1. Symptoms observed on t es t  plants inoculated with viruses from clover.  

H o s t  S y m p t o m s  

BYMV PSV 

Trifolium pratense Variable mosaic a Faint lcaf streak a 

Trifolium hybridurn Variable mosaic Faint leaf streak 

Vicia faba 

Gomphrena globosa 

Chenopodium amaranticolor 

Pisum sativum 

-- 

-- 
'Perfected Wales' 

Systemic mosaic a 

None 

Blotch o r  None 

Faint mosaic 

Necrotic rings a 

Necrotic local lesions a 

Chlorotic local lesions a 

Wilt and death 

'Wisconsin Perfection' None Streak 

Phaseolus vulgaris Intcrveinal chlorosis None 

Glycine max 

Nicotiana tabacum ___- 

None 

None 

Chlorosis and stunting 

None 
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a Symptoms shown in Figure 1. 

Necrotic rings a 
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Figure 1 .  Virus symptoms on various host plants: A -  Jrifolium 
protense infected with BYMV, B - Vicia  foba infected with PSV 
showing necrotic rings, C - Jrifolium protense infected with PSV, 

D-Gomphreno globoso infected with PSV showing necrotic local 
lesions, E - Vicio foba infected with BYMV showing mosaic symp 
toms, F - Chenopodium amoronticolor infected with PSV showing 
chlorotic local lesions. 
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CALGARY 7 
Figure 2. Distribution of viruses in central Alberta. Dotted 

line generally outlines the clover growing area. 


