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THE OCCURRENCE O F  AERIAL CROWN GALL O F  GRAPE VINES 
IN THE NIAGARA PENINSULA OF O N T A RI O ~  

2 G. C. Chamber la in  

Introduction 

A e r i a l  crown gal l  of the grape,  caused  by Agrobac te r ium 
tumefaciens (E.F. Smith & Town.) Conn, has been a d i sease  of 
infrequent  occu r r ence  in  the Niagara  peninsula. It was r epo r t ed  in 
1940 (2) and again in  1952, (3). In 1960 it o c c u r r e d  commonly on the 
hybrid va r i e ty  Seibel 10878, recent ly  planted in commerc i a l  vineyards.  
Other va r i e t i e s  infected were  Seibel 8357, Seibel  7053, Agawam, Niagara,  
and Veeport.  Two vinifera  var ie t ies ,  P ino t  Blanc and Gamay, growing in 
expe r imen ta l  plantings were  a l s o  infected, The fir st infections were  noted 
in e a r l y  July,  1960. However,  it was not until  M<trch, 1961, on the c o m-  
pletion of pruning operat ions,  that  much  of the infection was obse rved  and 
its prevalence fully real ized.  

F ie ld  Observa t ions  

A su rvey  to de te rmine  the extent  of the infection was  made  in 18 
plantings of Seibel  10878 in the sp r ing  of 1961. The d i sease  was found in 
11 of these vineyards,  principally on younger v ines  up to  seven y e a r s  of 
age. The incidence was v e r y  low in v ineyards  on heavy so i l  but ranged  
f r o m  a trace to as high as  70 per cent  in those  on l ighter  so i l s  where  t h e r e  
was  evidence of high vigor  of growth. The highest  incidence was en-  
countered  in a vineyard planted following a n  a spa ragus  c r o p  that had 

F i g u r e  1 - A e r i a l  crown gal l  on P inot  Blanc 6 year old vine. 

Contribution No. 45, R e s e a r c h  Labora tory ,  R e s e a r c h  Branch,  Canada 
Depa r tmen t  of Agricul ture ,  Vineland Station, Ontario.  

P l an t  Pathologist .  
I 
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r e  c c iv c d he a v y a11uua I a 13 pl ic at  ion s of fe r t i l izc  Y s . Con se  que n tl y, the 
nu t r i en t  l eve l  was  high arid vine growth w a s  exces s ive ;  a petiole 
ana lys i s  of tlic vines  sliowed a high amount of ni t rogen,  (1, 24 ppm)  
a condition that  favors; the development  of the d i s ea se  (5). The 
a v e r a g e  incidence in five of the v ineyards  was  24010. 

Gal led a r e a s  were  foimd most ly  on the lower  t runk  and genera l ly  
m e a s u r e d  5 to  8 inches in length and I t o  2 in width, Some t imes  the 
gal led areas r a n  together  and extended 1/3 t o  2/3 the length of the t runk  
(F igu re  1) .  They cons is ted  of abundant s m a l l  gal ls  in r idges ,  in c lumps ,  
o r  a s  l a rge  war ty  outgrowths.  The ga l l s  at f i r s t ,  when they were  pale 
c r e a m  in color  and soft, c lose ly  r e s e m b l e d  ca l lus  t issue.  L a t e r  they 
enlarged,  tu rned  dark ,  and became v e r y  hard .  Affected v ines  w e r e  
s tunted with pale t o  ch loro t ic  foliage. The weight of wood was  found to  
be reduced  by a s  much  as one-half. The m o r e  s e v e r e l y  infected v ines  
showed a deep  c rack ing  in the stalk followed by desiccat ion,  dieback, 
and eventual  death. 

possible,  to  s e l e c t  sucke r  growth f r o m  below the gal led a r e a  as  r e -  
placements .  In a 3- yea r  old block of 200 Seibel  I0878 vines ,  53 in-  
fec ted  v ines  were  so t r ea t ed ,  An inspection, a yea r  l a t e r ,  r evea l ed  
tha t  in 49 c a s e s  s a t i s f ac to ry  renewal  canes  had been e s t ab l i shed  and 
appea red  n o r m a l  and f r e e  f r o m  gall. F o u r  renewed canes  w e r e  weak 
and of doubtful value.  Twelve infected vines  in th i s  planting w e r e  l e f t  
fo r  fu r the r  observat ion.  By March,  1962, two of the v ines  w e r e  dead, 
four  w e r e  c r acked  with wood d r i ed  out and could be expected t o  die  or 
suppor t  only a weak growth. The remain ing  s i x  appea red  to show n o r m a l  
vigor.  In 1961 th ree  of the v ines  showed a s l ight  advance in the ex ten t  
of the gal led areas. N o  instance of new infection o c c u r r e d  in the block. 

Blanc v ines  and I 2  infected 4- yea r  old Gamay. Six of the f o r m e r  died 
and  two su rv ived  but w e r e  s e r ious ly  weakened. In  the Gamay r o w  two 
vines died, five showed a s l ight  advance of the gal led area, and five 
appea red  to be n o r m a l  in vigor  and showed no ac t ive  gall. In this r o w  
of 47 vines  one new instance of infection was  r eco rded .  P inot  Blanc 
w a s  much m o r e  suscept ib le  to  the e f fec t  of gal l  than the o the r  va r i e t i e s .  

The infection e n t e r s  the vine through c r a c k s  and  f i s s u r e s  on 
the stem (4). T h e s e  m a y  r e s u l t  f r o m  low winter  t e m p e r a t u r e s ,  f r eez ing  
and thawing in the e a r l y  spr ing,  late f r o s t s ,  r ap id  b a r k  expansion 
(growth c racks) ,  and the like. In  a few ins tances ,  infection followed 
c rack ing  of young s t e m s  caused  by twist ing the cane when tieing. Gal l s  
w e r e  a l s o  found in n u r s e r y  plantings on v ines  injured close to ground 
l eve l  by  a mechanica l  weeding device.  

G r o w e r s  w e r e  advised to  cu t  off affected v ines  and, when 

Observa t ion  was made  in 1961 on 8 infected 6- yea r  old P inot  
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Dis  c us s ion 

Enviroiiinental  conditions a r e  impor t an t  in pred ispos ing  v ines  to 
infection. The development  of the p re sen t  ou tbreak  did not  appea r  to be 
r e l a t e d  t o  injury induced by low t e m p e r a t u r e  a s  the preceding winter  
was  mode ra t e  and s u b z e r o  t e m p e r a t u r e s  w e r e  not r eco rded .  TWO other  
possibi l i t ies  a r e  sugges ted  as contr ibut ing to  the widespread  
o c c u r r e n c e  of the d i s ea se .  An unusual  f ea tu re  of the winter  was  the 
heavy snowfall  in F e b r u a r y  and March,  1960, totall ing 46 5/8 inches  
and the per iods of l ight f r eez ing  and thawing in those  months.  The  
lowes t  t empera tu re ,  2 ° F  was  r e c o r d e d  on March  9. Such envi ronmenta l  
conditions m a y  have c a u s e d  the i n ju r i e s  n e c e s s a r y  fo r  infection. The 
second and m o r e  l ikely possibi l i ty  is tha t  in  Apr i l ,  the month  when 
vegetat ive ac t iv i ty  commences ,  ample  soil m o i s t u r e  remain ing  f r o m  
the snow coverage  combined with f requent  w a r m  s h o w e r s  and mode ra t e  
t e m p e r a t u r e s  to favour  a n  abundant flow of sap. Espec ia l ly  impor tan t  
was  a w a r m  s p e l l ,  accompanied  by s h o w e r s  in the per iod A p r i l  20 t o  
25, when the t e m p e r a t u r e  r eached  8 0 ° F  on  two succes s ive  days.  It can  
r ea sonab ly  be  a s s u m e d  that on the l igh te r  and w a r m e r  so i l s  these  
conditions favoured  a r ap id  s u r g e  of s a p  (1) and i n c r e a s e d  p r e s s u r e ,  
suff ic ient  to  induce b a r k  spl i t t ing (growth c r a c k s )  on younger v ines ,  
F r e q u e n t  heavy showers  in May s e r v e d  to sp l a sh  and  s p r e a d  the  
b a c t e r i a  onto the vine s t a l k s  and  to  provide favorable  m o i s t u r e  r e l a t i ons  
for  infection. 

I 

~ 

Conclusion , 

In 1960 it was  c l e a r l y  evident  that  younger v ines  of the v in i fe ra  
l and  hybr id  va r i e t i e s ,  par t icu la r ly  Seibel  10878, w e r e  highly suscept ib le  
I 

i t o  a e r i a l  c rown gall. T h i s  m u s t  be cons ide red  a weakness  of the v a r i e t y  
when favorab le  conditions for  development  of the d i s e a s e  a r e  
exper ienced ,  Accord ing  to  the Ontar io  Depa r tmen t  of Agr icu l ture  f r u i t  
c e n s u s  of 1956, Seibel  10878 r e p r e s e n t s  3.2 per  cen t  of the total v ines  
grown in the Niagara  area and it has s ince  increased .  
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