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SEED TRANSMISSION OF POTATO SPINDLE TUBER METAVIRUS 

THROUGH THE OVULE OF SCOPOLIA SINENSIS 

R.P. Singh and R.E. Finnid 

Abstract 

Potato sp indle  tuber  metavirus w a s  t ransmit ted  through the  seeds of 
Sco o l i a  s inens i s .  Po l l ina t ion  of i n fec t ed  flowers with pol len  from 

S. s inens i s  p l an t s  r e s u l t e d  i n  71 % infec ted  seedl ings ,  i nd ica t ing  
transmissyon through the  ovules. Infec ted  seeds germinated wxthout delay. 
Symptoms developed wi th in  3-8 weeks a f t e r  emergence of seedl ings  and 
cons is ted  of l e s ions ,  nec ro t i c  spo t t ing  on t h e  leaves,  and s tunt ing .  I n  
view of t h e  f a c i l i t y  with which seed transmission occurs,  p l a n t s  used i n  
seed production should be se l ec t ed  with care. 

In trod uct ion 

Pota to  sp indle  tuber  metavirus (PSTM) 
( 2 )  , is known t o  be seed t ransmiss ib le  i n  
seve ra l  hos t s  (1,3,4,5) and has been shown t o  
be t ransmit ted  through t h e  pol len  and ovule 
of i n fec t ed  pota toes  and tomatoes ( 1 , 5 ) .  

Sco o l i a  s inens i s  Hemsley i s  a l o c a l  
lesi+ st  of PSTM (6,7).  Infec ted  p l a n t s  
r e a c t  by developing l o c a l  nec ro t i c  l e s i o n s  
followed by systemic nec ro t i c  symptoms 
throughout t h e  p l a n t  (6 ,7) .  

Recently a technique of seed production 
i n  Scopolia was developed ( Z ) ,  which enabled 
us t o  at tempt seed transmission s t u d i e s  with 
PSTM i n  o rde r  t o  f ind  o u t  if t h e  pathogen is 
seed t ransmiss ib le  i n  t h i s  host .  The r e s u l t s  
a r e  t h e  sub jec t  matter of t h i s  paper. 

Experimental and discussion 

Sixteen p l a n t s  of S. s inens i s  i n fec t ed  
wi th  t h e  severe s t r a i n  of-PSTM were set  o u t  
i n  t h e  f i e l d  i n  1971. I n  a separa te  p l o t ,  
400  heal thy  p l a n t s  were grown. The p l a n t s  
developed normally and overwintered 
successful ly .  The following summer, crosses 
w e r e  made t o  produce seed, a s  described by 
Hanneman and Singh ( 2 ) .  The following 
crosses w e r e  made: heal thy  x i n fec t ed ,  
i n fec t ed  x in fec t ed ,  i n fec t ed  x healthy,  and 
heal thy  x healthy.  N o  f r u i t s  r e su l t ed  from 
t h e  f i r s t  two crosses, i.e., where po l l en  
from in fec t ed  p l a n t s  was used. Generally,  
t h e  an the r s  from in fec t ed  f lowers contained 
very l i t t l e  po l l en  and most of them f a i l e d  t o  
s t a i n  with acetocarmine, i nd ica t ing  reduced 
v i a b i l i t y .  

Numerous f r u i t s  developed i n  crosses 
where po l l en  from a heal thy  p l a n t  was used. 
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Seeds w e r e  co l l ec t ed  a t  matur i ty  (6-8 weeks) 
and s tored  a t  4 C. 

The seed obtained from c rosses  involving 
healthy pol len  were soaked i n  water i n  p e t r i  
d ishes  f o r  sprouting.  The sprouted seeds 
w e r e  i nd iv idua l ly  p lanted  i n t o  3-inch po t s  
containing a greenhouse soil-peatmoss mix. 
Seedlings were grown with l i g h t  i n t e n s i t y  of 
400-600 f t - c  and a photoperiod of 14-18 
hours,  with temperatures ranging from 22-25 C 
(7) e 

Three weeks a f t e r  p l an t inq ,  when 
seedl ings  had developed t h e  f i r s t  p a i r  of 
t r u e  leaves ,  nec ro t i c  l e s i o n s  o r  spo t s  (Fig. 
1 )  appeared on t h e  leaves of some seedlings.  
The l e s i o n s  genera l ly  s t a r t e d  a t  t h e  t i p  of 
t h e  l e a f ,  progressing r ap id ly  towards t h e  
pe t io l e .  Within 2 weeks a f t e r  t h e  appearance 
of lesions on primary leaves, add i t iona l  
leaves  on t h e  same p l a n t  developed l e s ions ,  
while t he  primary leaves  became c h l o r o t i c  and 
d r i ed  down. Some p l a n t  leaves  w e r e  ground 
and sap inoculated t o  o t h e r  heal thy  S. 
s i n e n s i s  p l a n t s  f o r  t h e  determination of tlie 
presence of PSTM i n  seedl ings ;  a l l  tests 
using p l a n t s  showing t h e  symptoms w e r e  
p o s i t i v e  f o r  PSTM. 

Table 1 shows t h e  da t a  on seed 
transmission and germination. Of t h e  1,208 
seeds obtained from an in fec t ed  x heal thy  
cross, 1,090 (90%) germinated. Of these ,  
about 40 seedl ings  d ied  prematurely before  
developing t r u e  leaves.  Of t h e  remaining 
seedl ings ,  748 (71%) developed t y p i c a l  
systemic symptoms ind ica t ing  transmission of 
PSTM through t h e  ovule o r  maternal  t i s s u e s .  
Most of t hese  p l an t s ,  about 691, developed 
symptoms wi th in  3-6 weeks a f t e r  germination. 
About 2% of t h e  p l a n t s  developed symptoms i n  
t h e  7th-8th week of growth. N o  seedl ing  
obtained from a heal thy  x heal thy  c r o s s  
developed PSTM symptoms. 

As was noted e a r l i e r ,  po ta to  sp ind le  
tuber  metavirus i s  known to  be seed 
t ransmiss ib le  i n  seve ra l  hos ts ,  and t h e  
r e s u l t s  with g. s i n e n s i s  were not  unexpected. 
Apart from its s ign i f i cance  as f u r t h e r  
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Figure 1. Seedlings of Scopolia sinensis grown from seed infected with potato spindle tuber metavirus; A) Necrotic lesions on first true leaves, 
2 weeks after seedling emergence; B) Symptoms on first four true leaves of a 6-week-old plant; oldest leaf at left. 

Table 1. Seed transmission of potato spindle tuber metavirus in Scopolia sinensis 

No. of seedlings 
No. of seeds No. of seeds with PSTM Percent 
planted germinated symptomsa transmission 

748 b Infected x healthy 1,208 1,050 

Healthy x healthy 563 504 0 

71.23 

0 

a About 60 seedlings were indexed by sap inoculation to healthy S. sinensisplants 
for the detection of PSTM and all were positive for PSTM. 

Of the 1,208 seeds planted, 1,090 (90%) germinated and of these 40 seedlings 
died prematurely. 
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