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I t  i s  common knowledge t h a t  most ,  i f  n o t  a l l ,  of t h e  po t -  
a t o e s  grown i n  North America a r e  i n f e c t e d  w i t h  p o t a t o  v i r u s  S 
[PVS], p o t a t o  v i r u s  X [PVX] o r  both .  Some of o u r  major v a r i e -  
t i e s  such  a s  Ne t t ed  Gem [Russet  Burbank] and Yh i t e  Roxe a r e  
i n f e c t e d , w i t h  bo th  of t h e s e  v i r u s e s .  Under good growing con- 
d i t i o n s  n e i t h e r  one seems t o  cause  obvious  symptoms on North 
American v a r i e t i e s  and it is  u n l i k e l y  t h a t  t h e y  s e r i o u s l y  a f -  
f e c t  y i e l d  o r  q u a l i t y .  Opinions d i f f e r  w ide ly  on t h i s  m a t t e r  
b u t ,  i n  t h e  absence of v i r u s - f r e e  samples  of most v a r i e t i e s ,  
t h e  e f f e c t  of t h e s e  v i r u s e s  remains  more OF l e s s  unknown. Dur- 
i n g  t h e  p a s t  two y e a r s  Miss Frances  Me l lo r  and D r .  Richard Stace-  
Smith, p l a n t  p a t h o l o g i s t s  a t  t h e  C.D.A. Xesearch S t a t i o n  i n  Van- 
couver have developed a  t echn ique  t o  e r a d i c a t e  PVS and PVX. They 
have been a b l e  t o  e l i m i n a t e  t h e s e  v i r u s e s  from a l l  t h e  v a r i e t i e s  
which a r e  grown i n  B r i t i s h  Columbia and t h e i r  t r e a t e d  p l a n t s  a r e  
being i n c r e a s e d  w i t h i n  t h e  framework of an  e x i s t i n g  Z l i t e  Seed 
Program. I have been asked t o  t e l l  you how t h e y  e l imina t ed  PVS 
and PVX, t o  list t h e  v a r i e t i e s  which have been t r e a t e d ,  and t o  
d e s c r i b e  how our  Foundation Seed growers  hope t o  r e p l a c e  pre-  
s e n t  s t o c k s  w i t h  v i r u s - f r e e  c lones .  

I n  t h e  p r e s e n t  X l i t e  seed program i n  B r i t i s h  Columbia a l l  
t u b e r s  used f o r  c l o n a l  i n c r e a s e  a r e  f r e e  of t h e  v i r u s e s  which 
cause  d i a g n o s t i c  symptoms on p o t a t o  and a r e  f r e e  of mild  s t r a i n s  
of l e a f  r o l l  v i r u s  and s p i n d l e  t u b e r  v i r u s .  The v i r u s - f r e e  
c l o n e s  a r e  f r e e  of t h e s e  v i r u s e s  and a r e  a l s o  f r e e  of PVS and 
PIT. ~ \ l t h o u g h  one o r  more p o t a t o  v i r u s e s  may s t i l l  be discov-  
e r ed  and may be p r e s e n t  i n  t h e  so -ca l l ed  v i r u s - f r e e  s t o c  
i s  c o r r e c t  t o  s a y  t h a t  t h e  t u b e r s  used t o  i n i t i a t e  c l o n e  
v i r u s - f r e e  s t o c k s  a r e  f r e e  of a l l  known v i r u s e s .  

!<rad ica t ion  of DVS and PVX. Sp rou t ing  t u b e r s  o r  r e c e n t l y -  
r o o t e a  p o t a t o  c u t t i n g s  were grown i n  a  chamber where t h e y  were 
subjectec!  t o  d i u r n a l  l i g h t ,  t o  a i r  tem e r a t u r e  of 33-37OC r92- g 980F) an2 t o  s o i l  temperature  of 30-32 C 186-90°F]. P l a n t s  
were grown anC.er t h e s e  c o n d i t i o n s  f o r  a t  l e a s t  e i g h t  weeks. 
\ f t e r  t h a t  t ime  ve ry  sma l l  buds o r  immature s tems  which measured 
0 . 3  t o  1.0 lim. i n  l e n g t h  were removed a s e p L i c a l l y  from t h e  p o i n t s  
where l e a f  p e t i o l e s  jo ined  t h e  main stems. These buds were t r a n -  
s f e r e d  t o  t u b e s  c o n t a i n i n g  n u t r i e n t s  and were incuba ted  under  
l i g h t s  a t  room t e ~ n p e r a t u r e .  Roots and stem apperared  i n  2 t o  8 
weeks. "hen t h e s e  were 2  t o  3 cm. l o n g  t h e  p l a n t s  were t r a n s -  
f e r r e d  t o  s o i l  i n  t h e  greenhouse and h e l d  under  m i s t  f o r  a  day. 
P l a n t s  became e s t a b l i s h e d  qu ick ly  and grew we l l .  Some of them 
were f r e e  of PIT9 an(! ?'P. I n i t i a l  i ndex ing  f o r  P i x  was done 
when tlie p l a n t s  were t r a n s f e r r e d  from t h e  cu l - tu re  t ubes .  A 
sma l l  l e a f l e t  from each p l a n t  was macerated i n  a  drop of wa te r  
i n  a p o r c e l a i n  s p o t  p l a t e  and used t o  i n o c u l a t e  Gom hrena  
boso - 1.. P l a n t s  t h a t  cause2 no r e a c t i o n  on - S. gl&=e%it- 
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ed by e l e c t r o n  microscope examinat ion of a  l e a f  d ip  p r e p a r a t i o n .  
Flexuous rod-shaped p a r t i c l e s  were assumed t o  be PVC;. P l a n t s  
t h a t  appeared t o  be  f r e e  of P V I  and Fw were t e s t e d  a t  i n t e r v a l s  
by t h e  t u b e  p r e c i p i t i n  s e r o l o g i c a l  t e s t .  T h i s  t e s t  c o n s i s t s  of 
mixing t h e  j u i c e  e x t r a c t e d  from a  t e s t  p l a n t  w i th  t h e  blood s e r -  
um of a  r a b b i t  which has  been g i v e n  one o r  more i n j e c t i o n s  of 
p u r i f i e d  v i r u s .  These t e s t s  a r e  q u i t e  s p e c i f i c ;  i f  a  p r e c i p i -  
t a t e  o c c u r s  i t  means t h a t  t h e  v i r u s  used t o  make t h e  an t i se rum 
is p r e s e n t  i n  t h e  t e s t  p l a n t .  This  t e s t ,  u s i n g  P7.F and PVS spec- 
i f i c  an t i s e rum,  was a p p l i e d  t o  t h e  a p p a r e n t l y  v i r u s - f r e e  p l a n t s  
a t  r e g u l a r  i n t e r v a l s  du r ing  t h e  time t h e y  were growing i n  t h e  
greenhouse and i n  t h e  f i e l d .  Needless  t o  s a y ,  any i n f e c t e d  p l a n t s  
were d i sca rded .  

V a r i e t i e s .  V i rus - f r ee  t u b e r s  o r  p l a n t s  of t h e  fo l lowing  
varieties a r e  a v a i l a b l e :  Net ted Gem [Russet  BurBenk), T i t e  
Rose, Red Vont iac ,  "'arba, Tpicure ,  Icennebec, Norgolc' Russc t ,  
Yar ly  Rose, Norland,  Canus, Cariboo.  Green F%untain, Pundy, Te- 
bago, Bed La Soda, and' I r i s h  Cobbler.  I n  1967 enphas i s  was p l a c -  
ed on t h e  i n c r e a s e  of Net ted  Gem 2nd l '%i te  Rose. Th i s  y e a r  we 
p l a n  t o  p l a c e  major ef i~phasis  on t h e  increa.se of v i r u s - f r e e  Yen- 
nebec,  Red P o n t i a c ,  Norgold g u s s e t ,  S a r l y  Rose, Korland,  and 
"'arbs. 

I n i t i a l  i n c r e a s e  b y , s t e m  c u t t i n g s .  %r ing  t h e  e a r l y  months 
of 196'r when t h e  f i r s t  v i r u s - f r e e  c l o n e s  vlere a v a i l a b l e  it ~ v z s  
reasoned  t h a t  the  b e s t  way t o  avoid contamina t ion  i n  t h e  f i e l d  
~vould be t o  p l a n t  t h e  c l o n e s  i n  pemberton, one of our  b e s t  seed  
produc ing  a r e a s ,  i n  a  p l o t  which would be g iven  a s  nmcL i s o l a -  
t i o n  a s  p o s s i b l e .  To avoid  s p r e a d i n g  v i r u s e s  by means of con- 
t amina ted  machinery it was deci?.ed t h a t  t h e  p l o t  should be ccrctc! 
f o r  by hand dn r ing  t h e  season.  F o r t u n a t e l y ,  Bpr. C l i f f o r d  Ron- 
ayne,  $n E l i t e  s eed  grower,  agreed t o  vork  w i t h  xs. It seencd 
d e s i r a b l e  t o  produce i n  t h e  greenhouse a s  nlany p l a n t s  a s  p o s s i -  
b l e  s o  t h a t  t h e  f i e l d  p l o t  xvould be a  r e a s o n e b l e  s i z e .  ?n f a c t  
we hoped t o  produce enough v i r u s - f r e e  seecl of  Net ted Gem 2 n d  
W'hite Rose t o  a l l ow b'r. Gonayne t o  ? i s p o s e  of a l l  of !:is in-  
f e c t e d  stoclc an& p l a n t  on ly  v i r u s - f r e e  s t o c k  i n  1968. F:r .  7.F. 
[Ted] Cole ,  an  o f f i c i a l  of t h e  C.D.A. P l a n t  P r o t e c t i o n  P i v i s i o n  
and Mr. Fre,d Groessner ,  one of our  greenhousemen, under took t o  
p r o p a g a t e  t h e  v i r u s - f r e e  c l o n e s  by s tem c u t t i n g s .  %en t h c  
f i r s t  v i r u s - f r e e  p l a n t  of 2ach v a r i e t y  was 1 0  t o  12 inches  t a l l  
t h e  t i p s  were removed t o  s t i m u l a t e  a x i l l a r y  growth of stems.  
Yhen t h e s e  reached 5 i n c h e s  i n  l e n g t h  t h e i r  t i p s ,  about  3 i n c h e s  
l o n g ,  were removed and s e t  i n  washed, sha rp  sand. .? r o o t i n g  
hormone was u s u a l l y  used bu t  was n o t  e s s e n t i a l .  I n  approximat- 
e l y  1 0  days  t h e  c u t t i n g s  had r o o t e d  and were t r a n s p l a n t e d  t o  a  
greenhouse bench. As s u c c e s s i v e  c r o p s  of c u t t i n g s  grew t h e y  
were removed and roo ted .  C u t t i n g s  r o o t e d  i n  greenhouse f l a t s  of 
sand were t r a n s p o r t e d  over  1 0 0  m i l e s  by t r u c k  f o r  f i e l d  p l a n t i n g .  

I n  t h e  f i e l d ,  c u t t i n g s  were p l a n t e d  i n  t h e  bottom of a  s h a l -  
low t r e n c h  and watered l i g h t l y .  S u r v i v a l  was c l o s e  t o  100%. ?S 
t h e  p l a n t s  grew, s o i l  was added t o  t h e  t r e n c h  t o  bury more and 
more of each stem, Af t e r  h i l l i n g ,  t h e  base  of t h e  c u t t i n g  and 
t h e  o r i g i n a l  r o o t s  of a f u l l y  grown p l a n t  were 6  t o  8 i n c h e s  be- 
low t h e  s o i l  s u r f a c e .  The c u t t i n g s  produced v igorous  and u n i f o m  
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p l a n t s  and a  good y i e l ?  of t ube r s .  Prom a  s i n g l e  T'Thite Rose 
p l a n t  which was t r a n s p l a n t e d  from t e s t  t u b e  t o  s o i l  i n  January ,  
1967,  a  t o t a l  of over  2,000 roo ted  c u t t i n g s  were p l a n t e d  be- 
f o r e  t h e  end of June and t h e s e  y i e l d e d  4,860 l b .  of t u b e r s .  A 
s i m i l a r  i n c r e a s e  was made w i t h  Net ted Gem of which a  t o t a l  of 
4.,300 l b .  of t u b e r s  a r e  on hand. "Je ach ieved  our  o b j e c t i v e  and 
t h i s  y e a r  itr. Ronayne's e n t i r e  p o t a t o  a c r e a g e  w i l l  c o n s i s t  of 
v i r u s - f r e e  c lones .  

Ivoiding contaminat ion.  To avo id  contamina t ion  from vol-  
un teeETXiZ from v i r u s - i n f e c t e d  c r o p s  and t o  ensure  t h a t  t h e  
b e s t  u s e  is made of t h e  l i m i t e d  q u a n t i t i e s  of v i r u s - f r e e  pota-  
t o e s  a v a i l a b l e  a t  t h i s  t ime  an agreement on procedure  f o r  v i r u s -  
f r e e  seed p o t a t o  p roduc t ion  i n  B.C. f o r  t h e  p e r i o d  1967-1969 
has  been drawn up. The p r i n c i p a l  f e a t u r e s  of t h e  agreement a r e  
a s  fo l lows :  

1. A l l  v i r u s - f r e e  p o t a t o e s  produced from c u t t i n g s  and 
t u b e r s  s u p p l i e d  by t h e  C.3.1. Research S t a t i o n  become t h e  
p r o p e r t y  of i\lr. C l i f f o r d  Ronayne, Pemberton. 

3. Yone of t h e  p o t a t o e s  produced i n  1967 w i l l  be s o l d  o r  
g iven  away by Mr. Eonayne. 

3 .  Arrangements f o r  s a l e s  and d i s t r i b u t i o n  of t u b e r s  pro-  
duced i n  1968 a r e  t h e  r e s p o n s i b i l i t y  of M r .  C l i f f o r d  Ron- 
ayne bu t  a r e  s u b j e c t  t o  approva l  of t h e  Pemberton Seed Con- 
t r o l  Area Committee and seed p o t a t o  c e r t i f i c a t i o n  o f f i c i a l s  
i n  Vancouver. 

4. Growers mhose farms a r e  l o c a t e d  w i t h i n  t h e  Pemberton 
Seed Cont ro l  Area o r  t h e  Cariboo Seed Con t ro l  A.rea w i l l  be 
g iven  f i r s t  c h o i c e  f o r  t h e  seed a v a i l a b l e  f o r  1969 p l a n t -  
ing .  

5. Growers wishing t o  o b t a i n  v i r u s - f r e e  s t o c k  f o r  1969 
a l a n t i n g  must a p p l y  f o r  same on o r  b e f o r e  J u l y  2 ,  1968. 

6. Gro~vers who app ly  f o r  v i r u s - f r e e  seed  f o r  p l a n t i n g  i n  
1969 must a g r e e  

r a ]  t o  p l a n t  t h e  v i r u s - f r e e  seed i n  a  f i e l d  i n  which 
p o t a t o e s  have n o t  been grown s i n c e  1965 o r  i n  a  f i e l d  
which was summer fa l lowed i n  1968 and w h m  was inspec-  
t e d  f o r  c o n t r o l  of v o l u n t e e r  p o t a t o e s ;  

[b]  t o  p l a n t  on ly  v i r u s - f r e e  p o t a t o e s  on t h e  fa rm;  

[c ]  t o  d i s p o s e  of a l l  i n f e c t e d  t u b e r s ,  p e e l i n g s ,  s p r o u t s  
and o t h e r  r e f u s e  o t h e r  t h a n  by f e e d i n g  t o  l i v e s t o c k ,  un- 
l e s s  t h e r e  i s  no r i s k  t h a t  one o r  more of such p o t a t o e s  
w i l l  be  c a r r i e d  i n  manure o r  by o t h e r  means t o  a  f i e l d  
t o  be used f o r  growing v i r u s - f r e e  p o t a t o e s ;  

[ d l  t o  avoid us ing  t r a c t o r s ,  s p r a y e r s ,  c u l t i v a t o r s ,  
d i g g e r s ,  o r  o t h e r  machinery i n  2 f i e l d  of v i r u s - f r e e  
p o t a t o e s  a f t e r  t h e  sameequipment  h a s  been used i n  a  
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f i e l d  of o t h e r  p o t a t o e s ,  u n l e s s  t h e  equipment i s  thorou- 
g h l y  c leaned  and d i s i n f e c t e d .  

7 .  F i e l d s  which q u a l i f y  a s  Foundat ion 5eed and i n  which no 
p l a n t s  a r e  found t o  be i n f e c t e d  w i t h  p o t a t o  v i r u s e s  S o r  X, 
and which,  i n  t h e  op in ion  of t h e  i n s p e c t o r ,  have n o t  been 
exposed t o  contamina t ibn  by any means, w i l l  be  e l i g i b l e  f o r  
v i r u s - f r e e  s t a t u s .  The produce of such f i e l d s ,  a f t e r  pas-  
s i n g  p r e s c r i b e d  t e s t s  f o r  v i r u s e s  and con t ingen t  upon t h e  
c rop  meet ing  a l l  r equ i r emen t s  of Foundation Seed, may be 
tagged " v i r u s - f r e e "  by t h e  Seed Cont ro l  Area Committee. 


