
Letters 

Importance of Seedborne 
Viruses in Crop Germplasm 

As present or past members of the A P S  
Virology Committee, we were recently 
asked to investigate the importance of 
seedborne viruses in U.S. crop germplasm 
resources. Our experience and the results 
of our study suggest that few individuals 
in t h e  sc ient i f ic  a n d  ag r i cu l tu ra l  
communities are appropriately heedful of 
this problem or the danger such viruses 
pose to crop productivity and indirectly 
to seed-sales losses in an  increasingly 
sophis t ica ted in t e rna t iona l  market ing 
system. 

In the same way recipients of blood 
plasma have a right t o  expect adequate 
provisions against transfusions contami- 
nated with, for example, hepatitis B virus, 
we believe users of crop plant germplasm 
and the agricultural community a t  large 
deserve protection against germplasm- 
borne viruses. The time is right for 
a d e q u a t e  provis ions  t o  be made .  
Moreover, economical technologies exist 
for detecting and controlling germplasm- 
borne viruses. Concern and support 
within the scientific and agricultural 
communities, however, are prerequisites 
to  meaningful germplasm improvement. 

As the use of crop germplasm becomes 
more important, we believe that control 
of g e r m p l a s m - b o r n e  viruses-and 
ult imately all  germplasm-perpetuated 
pathogens-must become a fundamental 
p a r t  of na t iona l  a n d  in t e rna t iona l  
programs for germplasm stewardship. 
Scientific resources and knowledge are 

L. 

not limiting, and few supplementary 
s u p p o r t  do l l a r s  would  be r equ i red .  
Likewise, the need for several years of 
systematic effort to reach the goal of 
virus-free germplasm collections should 
be no deterrent; the distance between our 
present situation and a worthy goal 
should not impede the beginning steps 
toward that goal. 

In 1978, Lister (7) predicted that 
"World-wide-collected [soybean] germ 
plasm is liable to carry seed-borne viruses 
. . . ." It has since been shown that 
soybean  mosa ic  v i rus ,  par t icular ly ,  
occurs widely in Glycine germplasm 
collections. The impact of this seedborne 
virus on yield of selected germplasm 
access ions  has  been s ignif icant  (3) .  
Similarly, outbreaks of pea seedborne 
mosaic virus (6), retrospectively traced to 
pea (Pisum sativum) germplasm (5). have 
caused significant crop and seed-sales 
losses a s  well a s  virus contamination of 
institutional and commercial breeding 
programs. A strain of this virus was 
recently found (4) to be seedborne in 

Bean common mosaic virus has been 
known for many years to be endemic in 
bean (Phaseolus vulgaris) germplasm 
collections, and recently a seedborne 
strain of cucumber mosaic virus was 
f o u n d  (2)  in bean  g e r m p l a s m .  T h e  
discovery in India that urdbean leaf 
crinkle virus is seedborne in mungbean 
(Vigna radiata) germplasm (1) illustrates 
a po ten t i a l  p ro fus ion  of s e e d b o r n e  
viruses in crop germplasm, yet t o  be 
revealed. 

Some of the viruses that could be 
expected to  occur in germplasm resources, 
o n  which f u t u r e  c r o p  improvemen t  
depends, are listed in Table 1. Logically, 
the greater the economic value of the 
c r o p ,  t h e  g rea te r  t h e  a d v a n t a g e  of 
ge rmplasm- re l a t ed  research a n d  t h e  
greater the opportunity for significant 
gain through control of germplasm- 
b o r n e  pa thogens .  Accordingly ,  t he  
greatest initial benefits would be expected 
t o  acc rue  f r o m  con t ro l l ing  these  
pathogens in corn, soybeans, and wheat. 
Nevertheless, it would seem desirable to 
enlist the concern and efforts of scientists, 
crop advisory committees, crop improve- 
men t  a s soc ia t ions ,  a n d  ge rmplasm-  
improvement teams for all major crops, 
somewhat as suggested in reports of the 
Na t iona l  P l a n t  Genet ics  Resources  
Board (8). As the concept of germplasm 
health and the value of fuller germplasm 
development and utilization are more 
widely recognized,  we expec t  a n d  
e n c o u r a g e  t h e  c r e a t i o n  of research 
positions specifically devoted to  develop- 
ing pathogen-free germplasm collections. 

The initial step in controllinggermplasm- 
borne viruses should be virus detection. 
We suggest that this effort begin with the 
germplasm resources and viruses listed in 
Table 1. Enzyme-linked immunosorbent 
assay (ELISA) is an  excellent (sensitive, 
efficient, economical) technology for this 
task. Once germplasm-borne viruses are 
detected and the incidences known, the 
preferred course of action would be to 
generate virus-free genetic resources from 
assayed mother plants, with care to 
m a i n t a i n  the  genet ic  base  of  t he  
germplasm source. As an alternative, 
plant pathologists and breeder-geneticists 
could cooperatively ascertain the absence 
of v i ruses  in selected Fz b reed ing  
progenies in cases where virus-infected 
germplasm has been used as parents for 
crosses; this, however, inheres the danger 
of secondary virus spread once a viral 
contaminant has been introduced into the 
breeding program. 

As a separate measure, we suggest that 
new accessions of germplasm be initially 
assayed for prioritized seedborne viruses 
and that the first-generation seed increase 
be accomplished in insect-free green- 
houses ,  with a d d i t i o n a l  tests f o r  
seedborne viruses. Because of the danger 
of cross-contamination among germ- 
p la sm access ions  by vi rus  vec to r s ,  
appropriate precautions against natural 
spread of viruses should be taken during 
periodic seed increases of germplasm 
collections. 

We believe that crop germplasm will be 
increasingly strategic to future agricultural 
success in a food-needy world. If crop 

Table 1. Seedborne viruses exvected to occur in germ~lasm accessions of major U.S. crops 

Viruses 

Number of Number 
germplasm reported 

Cropa accessions seedborne Likely to occur in germplasm 

Corn 3,060 5 Maize dwarf mosaic, sugarcane mosaic 
Soybean 6,300 14 Soybean mosaic (known), tobacco ringspot, 

tobacco streak 
Wheat 37,000 2 Barley stripe mosaic 
Alfalfa (hay) 1,407 I Alfalfa mosaic 
Tobacco 1,112 10 Tobacco mosaic, tobacco ringspot, tobacco streak 
Barley 23,800 1 Barley stripe mosaic 
Peanut 4,809 6 Peanut mosaic, peanut mottle, peanut ringspot, 

peanut stunt, groundnut clump 
Tomato 4,800 7 Tobacco mosaic 
Oats 19,500 4 Barley stripe mosaic 
Bean 7,77 1 4 Bean common mosaic (known), 

cucumber mosaic (known) 
Lettuce 583 2 Lettuce mosaic 
Onion 506 2 Onion yellow dwarf 
Celery 8 5 3 Celery latent 
Cantaloup 2,099 5 Cucumber mosaic, squash mosaic, 

tobacco ringspot 
Pepper (green) 1,981 2 Tobacco mosaic, alfalfa mosaic 
Pea 1,850 4 Pea seedborne mosaic (known) 
Lentil 1,405 1 Pea seedborne mosaic (known) 

lentil ( l e n s  culinaris) germplasm. 9 n  descending order of 1981 market value in the United States. 

Plant Disease/Novernber 1982 977 



germplasm potential is to be fully Money-Makers, Money-Losers, Sometimes, projects are submitted first to
developed, plant scientists must be and Balancing the Budget commercial publishers, and only the
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