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. I  

results of my investigation of the viruses found in potato. 
in Canada are presented in a series of tablea. 

Table 8, Isolations of Solanurn Virus 1 obtained from 
commercial varieties, 

Variety Souroe Strain 
NoB,, NeSo, P.E.1. G, L 

British Queen NeB. L 
Chippewa Que,, N,B. L, N, s 
Dooley Onf L, s 

. NoB.  L, N Earlaine 
Early Ohia Alta. L 
Gold Nugget Alta, L 
Green Mountain Ont,, Que,, N.B.9 N,S . ,  P.E.I. G, L 
Irish Cobbler Ont., Que,, N.B,, N.S., P.E.I .  G, L 
Katahdin Que.) NoB., N.SI, P,E,I, L, N, s 
McIntyre N.B.9 P*E*I* G, L 
President Ont., N.B,, N.S. GY L, s 
Sebago N,B., Que. G, s 
Spaulding Rose N e B o ,  P.E.1. G, L 
Up-t o-Dat e Ont,, N,B, G, H, L 

White Rose NeB. G, L 

Bliss Triumph 

Varba NeR. . G, L 

Strains H, G, and L 9f Solanwn V i r u s  1 were usually symptomless, while 
the  D, N, and S strains gave a simple mosaic usually accompanied by a foliar 
necrosis, 
potato seedlings grown under ffeld conditions, 
seed were usually free from viruses, but readily acquired Solanum Virus 1 
under field conditions, 
S strains usually died in the 2nd or 3rd year. 
with strains H, G, and L usually showed no symptoms and were immunized 
against infection by the necrotic strains, 
which the L strain was expressed as a sinple mosaic, 

Strain6 H, D, G, L, N, and 8 were also isolated from a number of 
Potatoes grown from true 

The seedlings that acquired the necrotic D, N, and 
Those which became infected 

A few seedlings were found in 

A yellow strain of Solanum Virus 1 was isolated from the President and 
Earlaine varieties. This strain produced a oharacteristic yellow m o t t l e  on 
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Lycopersicon esculentum. 
l e s i o n s ,  r i n g  s p o t t i n g  and a m o t t l e , o n  Solanum nodiflorum was i s o l a t e d  from 
a new po ta to  seedl ing .  The n e c r o t i c  S s t r a i n  was also i s o l a t e d  f r o m  
source of Solanum demissum grown under f i e l d  condi t ions .  lm a b e r r a n t  s t r a i n  
of  Solanum Virus  1 resembling t h e  S s t r a i n  but appa ren t ly  more po ten t  i n  i t s  
r e a c t i o n  was found i n  a p o t a t o  seed l i9g  grown i n  Saskatchev~an. 
produced marked c i r c u l a r  bronnish l o c a l  l e s i o n s  followed by a severe  n e c r o t i c  
d i s e a s e  which u s u a l l y  destroyed t h e  p l a n t  i n  t h e  fo l lowing  hos t s r  
nodiflorum, Capsicum annuum, Datura Stramonium, kycppersicon esculentum, 
Hvocymus &gg, Nicotiana Tabacum (White Burley) 
numerous brownish l o c a l  l e s i o n s ,  ranging f rom 1-2 m. vere formed on t h e  
inocula ted  l e a v e s  which r e s u l t e d  i n  
becorao systemic i n  t h i s  hos t .  This  v i r u s  also gay0 r i s e  t o  severe brownish 
l o c a l  l e s i o n s  OM Arran Vic tory  and P res iden t ,  followed by a d i s t o r t i o n  of 
t h e  l e a f  b lade  and a f o l i a r  n e c r o s i s  accompanied by an i n t e r v e i n a l  mo t t l e ,  
There was no r e a c t i o n  on I r i ' sh  Cobbler, Green f.lountain and Bliss Triumph, 

Anothor strain which producos c h a r a c t e r i s t i c  l o c a l  

Th i s  s t r a i n  

Solanum 

I n  L v c i m  barbarurn, 

co l l apse  o f  t h e  same. The v i r u s  d id  no t  

Table 9. I s o l a t i o n s  of Solanum Virus 2 obtained f r o m  
commercial v a r i e t i e s .  

ry 

Vari e t v  Source S t  r a i n  
Bliss Triumph N o B o ,  N o s o ,  PmEeI. V?, M, S 
B r i t i s h  Queen N o B .  S 
Dooley Ont, S 
Epicure  N.B. M, s 
Gold Nugget Alta. 6 
Green Mountain NoB.9 N e S o ,  PeE.1, w, u, 
I r i s h  Cobbler N o B . 9  N a S e ,  P.E.10 w, M, s 
Katahdin N e B .  S 
Mc I n t  yre  N s B o ,  PeEeIe . S 
P res iden t  N o B . 9  NmSe w, M 9  5 
Spaulding Rose  N.B. Ti, M, S 
Up-t o-Dat e N.BO w, M, 6 
Warba . N a B *  Vi, M, S 
White Rose N.B. &I, s 

S t r a i n  W of So Virus 2 is a w a k ' a h o s t  sp .p tomlesa  one caus ing  a, 
f a i n t  waviness of the l e a f  b l ade?  M i s  a medium s t r a i n  causing a medium 
rugose mosaic, and S i s  a s t r o n g  s t r a i n  causing3sevsre rugose mosaic and 
l ea f  drop s t r e a k .  

A l l  t h e  v a r i e t i e s  l i s t s d  above, except ing  Katahdin and Epicure ,  a l so  
c a r r i e d  wi thout  symptoms, a weak s t r a i n  o f  Solanwn Virus  1. 
of Solanwn Virus 1 and s t rong  s t r a i n s  o f  Solanum Vil-us 2 gave r i s e  t o  a 
seve re  rugose mosaic. 
Katahdin and Epicure ,  it produced t h e  c h a r a c t e r i s t i c  chronic symptoms of t h i s  
v i rus .  
po ta to  seed l ings  grown under f i e l d  condi t ions .  

The combination 

When Solanum Virus 2 occurred a lone  i n  P res iden t ,  

Tho t h r o e  s t r a i n s  of Solanwn Virus 2 were a l s o  found i n  a number Of 



Tablc 10, I s o l a t i o n s  of Solwum Virus 3 obtained from 
commercial v a r i e t i e s .  

Variety souG&3 S t r a i n  
Bliss Triumph N.B.9 N O S . ,  P.E.1. 17, M y  s 
Dooley Onto Dii 

M.Boy Alta. MY s 
Epicure N.B. M 
Golden Wonder N.B.  li 
Green Mountain N.ti .9 N.S.9 P e E o I o  w, M, s 

N.E. M, s 
Pres iden t  N0B.i NeS. vi, Ed) s 
Spaulding Rose N * B *  M 

N o E o  w, % s 
White Rooe N.E. w, s 

E a r l y  Ohio 

Mc I n  t yre  

Up-to-Date 

S t r a i n  I” of  Solanum Virus  3 i s  a weak, almost symptomless one causing 
a f a i n t  d i f f u s e  i n t e r v e i n a l  mott le ;  M i s  a medium s t r a i n  causing a mild mosaic; 
and S i s  a s t r o n g  s t r a i n  causing a c r i n k l e  mosaic. 
symptomless c a r r i e r  o f  t h e  S and M s t r a i n s .  
also ca r r i ed  Solanum Virus 1. 
t o  ,a range o f  mosaics, t h e  s e v e r i t y  of  t h e  d i sease  depending on t h e  s t r a i n s  
involved, The s t rong  s t r a i n  produced very d e f i n i t e  mot t l i ng  and d i s t o r t i o n  
of t h e  leaf  blade, 
seedlings grown under f i e l d  conditions.  
s t r a i n  appear t o  be r e s i s t a n t  t o  t h e  s t ronge r  s t r a i n s .  
weak s t r a i n  a r e  l i g h t e r  i n  co lou r  and s l i g h t l y  sma l l e r  t han  normal plants .  

GoldenVJonder i s  a 
A l l  t h e  v a r i e t i e s  except Epicure,  

Combinations of Solanum Virus 1 and 3 give rise 

Solanum Virus 3 was also found i n  s e v e r a l  new po ta to  
The v a r i e t i e s  t h a t  harboured t h e  weak 

P l a n t s  a f f e c t e d  by t h e  

Green Mountain p l a n t s  bear ing Solanum Virus 3 wero g ra f t ed  on I r i s h  
Cobbler. 
which was followed by a nec ros i s  o f  ve ins  and p e t i o l e s  o f  t h e  middle l eaves  
r e s u l t i n g  i n  tshe dos t ruc t ion  of t h o  uppe r ,ha l f  of the plant .  
pin-point  brownish l e s i o n s  s c a t t e r e d  th rmghou t  t h e  f l e s h  and severe . nec ro t i c  
area6 around the  eyes,  which destroyed m o s t  o f  them. 
su rv iv ing  t u b e r s  appeared hea l thy  and showed no t r a c e  of t h e  virus .  

I n  13 days, t h e  I r i s h  Cobbler p l a n t s  developed a severe t o p  nec ros i s  

Tho t u b e r s  showed 

P l a n t s  grown f r o m  t h e  

Table 11. I s o l a t i o n s  of Solanum Viruses,  4, 5, and 7, obtadned 
f r o m  commercial v a r i e t i e s  and o t h e r  sources. 

Virus 
4 

VS&$V. Source 
Bliss Triumph N.B.9 N.S.9 P*EeIo  
Dooley Ont . 4 
E a r l y  Ohio Alta, 4 
Gold Nugget Alta. J 4 
Green Mountain N.B.9 NOS*, PsEoI. 4 
I r i s h  Cobbler NmB,, NOS,, P.E.1. 4 
Spaulding Rose N.B. 4 
Up-to -Dat e N o B o ,  N o S o ,  PeEoIo 4 
White Rose N.B. 4 .. 
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Table 11. cont 'd  

Variety Source Virus 

N.B. 5 
South American ( ? )  N.B. 5 

N.B. 5 

D i  Vernon 

New potato seed l ing  

Ont, ,  N.B. 7 King Edward 

Solanum V l m m  4, 5, and 7 were symptomless i n  t h e  v a r i e t i e s  l i s t e d  
above, 

Solanum Virus 9 was found i n  t h e  Green Mountain, Thorbeck, B l i s s  
Triumph, I r i s h  Cobbler and I r i s h  Daisy v a r i e t i e s  i n  which it produced a 
b r i l l i a n t  aucuba mosaic. 
typo g iv ing  r i s e  t o  a necrosia  i n  t h e  t u b e r s  of t h e  Green Mountain, B l i s s -  
Triumph, and I r i s h  Cobbler v a r i e t i e s ,  
Dykstra, T.P. (Phytopathology 2 9 :  917-933. 1939) . 

The s t r a i n  found i n  the  Irish Daisy was a n e c r o t i c  

This s t r a i n  has been descr ibed by 

Solanum Virus 11 was i d e n t i f i e d  i n  t h e  Green Mountain, I r i s h  Cobbler, 
Bliss Triumph, and White Rose v a r i e t i e s ,  
t h e  I r i s h  Cobbler and was expressed as a l e a f r o l l i n g  mosaic i n  t h o  o t h e r  
v a r i e t i e s ,  

The v i r u s  was almost symptomless i n  

Other Viruses 

A d i soase  of v i r u s  o r i g i n  was found i n  t h o  Katahdin v a r i e t y ,  from N o w  
Brunswick and Maine, t h e  l a t t o r  of supposodly hea l thy  stock. 
showed a s t r e a k i n g  of t h e  stem extending i n  some cases  along t h e  lower s i d e  
o f  t h e  p e t i o l e  and mid-rib and spreading along t h e  courses o f  t h e  smaller 
veins.  Ths n e c r o s i s  was confined t o  t h e  epidermis, collenchyma and cortex.  
Affected leaves f i rs t  developed a s u p e r f i c i a l ,  s c a t t e r e d ,  brownish, f o l i a r  
nec ros i s ,  then became c h l o r o t i c  and col lapsed,  but remained hanging on the  
stem. 
o r  intermediate  leaves,  proceeded upwards u n t i l  only the  t o p  l eaves  remained 
a l i v e ,  
Stramonium, Capsicum annuum, Iilicotiana Tabacum (Samsun) 
esculentwn, and Nicotiana a l u t i n o s a ,  it produced a severe f o l i a r  n e c r o s i s  and 
, s ca t t e r ed  r i n g  spot t ing.  
brown, c i r c u l a r ,  l o c a l  l e s i o n s  and a number of  c h a r a c t e r i s t i c  small ,  r e g u l a r ,  
r i n g  spo t s  on t h e  lower and middle leaves.  There were f a i n t  l i g h t  g rey  l o c a l  
l e s i o n s  on Lyciwzl barbarunl but  no apparent systemic react ion.  
r e a c t i o n  i n  Nicot iana r u s t i c a .  The v i r u s  was t r ansmi t t ed  by g r a f t  t o  hea l thy  
Katahdin p l a n t s  i n  which it produoed c h a r a c t e r i s t i c  symptoms, 

Affoctod p l a n t s  

Tho advance o f  t h e  d i s e a s e  was ac rope ta l  and s t a r t i n g  with t h e  lower 

I n  Datura The v i r u s  was t r ansmi t t ed  by sap  t o  t h e  following hosts.  
bvconersicon 

In Solanusn nodiflorum t h e  v i r u s  produced l i g h t  

There was  no 

A d i s e a s e  of v i r u s  o r i g i n  was found i n  some t u b e r s  from t h e  Argentine) 
some o f  them appear t o  be Green Mountain, When a f f e c t e d  p l a n t s  were from 3 



t o  5 i n ,  h igh ,  a t o p  nec ros i s  doveloped which des t royed  from L* t o  2 in.  of 
t h e  t o p  o f  t h e  p l an t .  I n  some cases  t h e  e n t i r e  s t a l k  was k i l l e d  back t o  
w i t h i n  h in.  of t h e  seed piece. Nevi shoots  a r o s e  at t h e  junc t ion  of t h e  
n e c r o t i c  area and t h o  unaffected p o r t i o n  of t h e  stem which grew normally 
u n t i l  a he igh t  of f r o m  10 t o  12 i nches  was a t t a i n e d ,  
no symptoms of t h e  disease. 
nec ros i s  o f  t h e  epidermis and collenchyma which assumed t h e  form of brownish 
s u p e r f i c i a l  a t r e a k s  and roundish 
diameter,  
appeared as s c a t t e r e d  bmwnish s t r e a k s  and s p o t s  when t h e  same was c u t  
l ong i tud ina l ly .  
a f a i n t  n e c r o s i s  of t h e  vascu la r  syatem at t h e  stern end and a few brownish 
s p s t s  d i s t r i b u t e d  i r r e g u l a r l y  throughout t h e  f l e s h .  
t r ansmi t t ed  by sap inocu la t ion  t o  sa tura ,  Strmonium, Solanum nodiflorum, 
Nicot iana  Tabacum (Samsun) , Nicot iana  Tabacwn (White Burlery) , NicQt iana  
g l u t i n ? s a ,  Il'icotiana, f u s t i c q p  Capsicum annuwn, Lsrcium barbarum, Lvcopersicon 
c&ulentum. 
Lvcium barbarum which showed a d i s t i n c t  mottle.  A l l  bu t  t h e  Lycium died i n  
about t w o  weeks. 
P res iden t ,  &ran Victory,  Epicure ,  Up-to-Date, B r i t i s h  Queen, Green Ibiountain, 
Katahdin, and U.S.D.A. Seedl ing  41956. 
U.S .D ,A. Seedl ing  41956 developed i r r e g u l a r  brownish l o c a l  l e s i o n s  
f rom 1 t o  6 mm. i n  diameter6 The inocu la t ed  l eaves  became c h l o r o t i c  i n  about 
1 2  days and clropped o f f .  
case of t h o  Green Mountain t h e  r e a c t i o n  was more severo  than  i n  t h e  o t h e r  
v a r i e t i e s .  The l o c a l  l e s i o n s  increasod  r a p i d l y  i n  s i ze  and coalesced 
involv ing  t h o  g r e a t e r  p a r t  of t h e  b lade ,  r e s u l t i n g  i n  co l l apse  o f  t h o  l o a f .  
This v i r u s  doos n o t  soom t o  corrospond t o  any found so far  i n  Canada. 

These new shoo t s  shovied 
The af fec ted  po r t ion  of  t h e  stems showed a 

t o  oval  l e s i o n s , ' r a n g i n g  f r o m  1 t o  5 mm. i n  
There was also a n e c r o s i s  of t h e  vascu la r  system and p i t h ,  which 

The l eaves  viere not mottled o r  d io to r t ed .  The t u b e r s  showed 

The v i r u s  was 

A severe  riecrotic d i s e a s e  developed i n  a l l  o f  t h e s e  except ing  

The v i r u s  was also t r ansmi t t ed  by sap  inocu la t ion  t o  

A l l  o f  t h e s e  v a r i e t i e s  except ing  
ranging 

I n  t h e  A l l  t h e  i n f e c t e d  p l a n t s  remained s tunted .  

I .  

,dl disease  of v i r u s  o r i g i n  was found i n  t h e  Duke of  York, I r i s h  
Cobbler, Bliss Triumph and Green Mountain v a r i e t i e s ,  as well as i n  s e v e r a l  
new po ta to  seed l ings  growing i n  t e s t  p l o t s  and greenhouses a t  Freder ic ton .  
The s t  ems o f  a f f e c t e d  p l a n t s  developed brownish, l o n g i t u d i n a l  l e s i o n s  which 
extended i n  some cases  along t h e  p e t i o l e s  and mid- r ibs  of  t h e  leaves .  The 
l e s i o n s  u s u a l l y  appeared f i rs t  i n  t h e  in t e rmed ia t e  s e c t i o n  o f  t h e  stem and 
extended upwards and downwards u n t i l  t h e  whole stalk was involved. 
a f f e c t e d  l e a v e s  developed a f i n e ,  s u p e r f i c i a l ,  i r r e g u l a r ,  brownish, f o l i a r  
n e c r o s i s ,  t h e n  r o l l e d  upwards and d i ed  slowly. 
hanging on t h e  stem, 
s c a t t e r e d  i r r e g u l a r  n e c r o t i c  browilish coloured s p o t s  i n  t h e  p i t h ,  c o r t e x  and 
xylem, and l o n g i t u d i n a l ,  n e c r o t i c  s t r e a k s  i n  t h e  epidermis and collenchyma, 
corresponding t o  t h e  l e s i o n s  on t h o  stem. The d i s e a s e  spreads  f a i r l y  r a p i d l y  
i n  t h e  greenhouse and reduces t h e  y i e l d  about 30 per  cent.  
t r ansmi t  t h e  v i r u s  by sap  i n o c u l a t i o n  t o  Datura  Stramoniwn, N ico t i ana  Tabacum 
(Samsun) , Capsicum annuum, Solanum nodiflorinnun, Lycopersicon esculentum and 
Lycium barbarum were unsuccessful,  The d i s e a s e  was t r a n s m i t t e d  by g r a f t  t o  
I r i s h  Cobbler, Green Mountain, Duke of York, and Dunbar Yeoman, i n  which it 
gave r i se  t o  c h a r a c t e r i s t i c  symptoms. 

The 

The dead l eaves  remained 
Longi tudina l  s e c t i o n s  of a f f e c t e d  s t a l k s  showed 

Attempts t o  
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R cond i t ion  resembling purple  t o p  was found i n  a p l o t  of Katahdin, 17 
per  cent of t h e  p l a n t s  being s o  affected.  The d i sease  appeara widespread i n  
t h i s  va r i e ty .  
t h e  p l a n t ,  followed by a fading of the  f o l i a g e  on t h e  margins o f  t h e  younger 
l e a f l e t s .  
r o l l e d  upwards g iv ing  t h e  p l a n t  t h e  a p p e a r a c e  of being seve re ly  a f f e c t e d  with 
rhizoctonia .  Ax i l l a ry  shoots  were sent out  and a e r i a l  t ubor s  were formed i n  
some cases I  The first tube r s  ve ro  sof t ,  smooth wi th  shallow eyes. The 
a f f e c t o d  p l a n t  had many f i b r o u s  r o o t s .  I n  a few cases  t h e  terminal. aye 
continued t o  grow with t h e  r e s u l t  t h a t  two o r  more tubor s  wore formod on t h o  
same s to lon  giving a beaded e f f co t .  Tho y i e l d  was reduced f r o m  30 t o  50 p e r  
cent. 
(Jour. Agr, Research 558 153-151. 

The f i rs t  symptoms were a dwarfing and r o s e t t i n g  of  t h e  t o p  of 

The stem a l s o  assumed a purp l i sh  t inge.  Eventual ly  a l l  t h e  l e a f l e t s  

The cond i t ion  resembles t h a t  described by C.R. Orton and L.M. H i l l  
1939). 

A d i sease  o f  v i r u s  o r i g i n  was found i n  President  growing nea r  S a i n t  
Affected p l a n t s  showed a d i f fused ,  i n t e r v e i n a l  mottle accompanied by a John. 

s l i g h t  waviness of t h e  l e a f  blade. 
on t h e  lower and middle leaves.  A virus was found a s soc ia t ed  wi th  t h i s  
disease t h a t  i s  r e a d i l y  sap t r ansmi t t ed  t o  Nicotianq Tabae,m (White Burley and 
Samsun strains) i n  which it produces a f a i n t  vein-clear ing followed by vein-  
banding resembling t h a t  produced by Solanum Virus 3. Attempts t o  t r ansmi t  t h e  
v i r u s  by sap t o  Nicotfana r u s t i c % ,  Nicotianq g l u t i n o s a ,  g a t u r q  S t r a m o n i q ,  
Capsicum annuwn, Solanuni godi.florum, Lycopersicon esculeetwn were 
unsuccessful.  
margins were produced on t h e  inoculated leaves. 
Victory t h e  v i r u s  produced a diffused i n t e r v e i n a l  m o t t l e  accompanied by a 
marked waviness and f a i n t  r u s t i n g  of t h e  l e a f  blade,  
Epioure, Katahdin, I r i s h  Cobbler, Up-to-Date and Asran Crest, but a mild 
mosaic was produced i n  Green Mountain when t h e  v i r u s  was introduced by g r a f t  
i n  t h e s e  v a r i e t i e s .  
protected a g a i n s t  t h e  s t rong  s t r a i n s  of Solanum Virus 2 and 3. 
WRS t r ansmi t t ed  by Mvzus p e r s i c a e  t o  Nicotianq Tabacum (Vfiits BurLoy and 
Samsun) . 

Old p lan ta  developed a marked r u s t i n e s s  

On Lycium barbarum, f a i n t  brownish l o c a l  l e s i o n s  wi th  purple  
When g ra f t ed  t o  Arran 

There was no r e a c t i o n  i n  

President  p l a n t s  a f f e c t e d  wi th  t h i s  v i r u s  were no t  
This  v i r u s  




