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NONTRANSMISSIBLE, VIRUS-LIKE DISORDERS OF 

POME FRUITS IN ONTARIO 

Wayne R. Allen' 

Abstract 

Apple trees with f l u t e d  o r  s t r i p e d  f r u i t s  and c h l o r o t i c  l ea f  pa t t e rns ,  
and a pear tree with sickle- shaped f r u i t s ,  rouqh bark, and c h l o r o t i c  l ea f  
p a t t e r n s  w e r e  observed i n  Ontario. These condi t ions  were not t ransmit ted  
by g r a f t i n g  and, t he re fo re ,  are not considered t o  be virus- induced. 

Introduction 

Orchard surveys i n  Ontario f o r  d i so rde r s  
of pear and apple revealed th ree  t h a t  i n  p a r t  
o r  t o t a l l y  resemble known v i r u s  d iseases .  
This paper provides desc r ip t ions  of t hese  
d i so rde r s  and r e p o r t s  t h e  f a i l u r e  t o  t ransmit  
them by g ra f t inq .  

Occurrence and symptoms 
Fluted and misshapen apple f r u i t s  - An 

t p p l e  deformity (Fig. 1 )  very s imi l a r  t o  
f l u t e  f r u i t "  ( 3 )  has been described ( 1 ) .  It  

was observed i n  young apple t r e e s  of t h e  
v a r i e t i e s  McIntosh, Golden Delicious,  Red 
Delicious,  Cox's Orange Pippin, Idared,  Rome 
Beauty, Melba, Spy, Cortland, and Jonadel l  
from 1 9 6 5  t o  1 9 6 8  i n  t h e  Collingwood and 
Milton a r e a s  of Ontario. The trees made good 
growth and had normal shape and good l ea f  and 
bark color .  A t  t h e  t i m e  of t h e  
inves t iga t ion ,  no poss ib le  causes o the r  than  
l o w  temperature in ju ry  o r  v i r u s  in fec t ion  
could be suggested. 

Figure 1. Apple fruits showing deep flutes or grooves 
and asymmetric development. 
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F r u i t  s t r i p e  and l ea f  p a t t e r n  i n  apple - 
In  1966, a Northern Spy apple tree was found 
a t  A l y m e r ,  Ontario,  with f r u i t s  t h a t  
exhibi ted  v e r t i c a l  green s t r i p e s  (Fig. 3 ) .  
S t r i p e s  w e r e  both continuous and broken; they 
var ied  i n  width and r e g u l a r i t y ,  and w e r e  
apparent i n  both green and mature f r u i t s .  I n  
t h e  l a t t e r ,  both t h e  red and yellow 
background areas  r e t a ined  green s t r i p e s .  
F r u i t  s i z e  and shape w e r e  normal, but  t h e  
color-break w a s  so s t r i k i n g  t h a t  f r u i t s  w e r e  
unmarketable. S t r iped f r u i t s  were r e s t r i c t e d  
t o  s p e c i f i c  limbs. 

Figures 2 and 3. Northern Spy apple. 2) Leoves with chlorotic 
patterns from tree with striped fruits; 3) Fruits exhibiting varying 
degrees of striping. 
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Leaf symptoms (Fig. 2) consis ted  of l i q h t  
green a reas  along t h e  midrib and major ve ins ;  
they  s t rong ly  resembled those of t he  l ea f  
pucker d i sease  ( 4 ) .  I n  some cases ,  t h e  
c h l o r o t i c  a reas  w e r e  confined t o  t h e  ve ins ,  
but  i n  o t h e r s  t h e  c h l o r o t i c  areas coalesced 
and occupied t h e  major p a r t  of t h e  l e a f  
surface .  The development of c h l o r o t i c  a reas  
r e su l t ed  i n ,  some l ea f  d i s t o r t i o n .  Chlorot ic  
leaves  were s c a t t e r e d  throughout t h e  tree. 
No t ex tu r ing ,  s ca l ing ,  o r  cracking of t h e  
bark was apparent .  

Figures 4-6 Bosc pear. 4) Fruits with sickle shape and severe fluting 
and cracking; 5) Leaves with chlorotic patterns from trees with sickle 
shaped fruits, leaves at right are from a normal tree; 6) Rough bark on 
tree with sickle shaped fruits, branch ot bottom is from a normal tree. 

Sickle-shaped f r u i t ,  rough bark, and l e a f  
p a t t e r n  of pear - I n  1968 , an unfamil iar  
condi t ion  i n  a Bosc pear tree w a s  observed i n  
a Vineland, Ontario (Niagara Peninsula) ,  
orchard. A l m o s t  a l l  f r u i t s  w e r e  s i ck le -  
shaped (Fig. 4)  due to  uneven t i s s u e  

development i n  s p e c i f i c  a reas ,  Deep f l u t e s  
extended from t h e  blossom end t o  near t h e  
s t e m ,  and cracks  o f t en  developed reveal inq  
corky, d iscolored  t i s sue .  Most a f f e c t e d  
f r u i t s  reached normal s i z e .  

Severe bark symptoms occurred on wood of 
a l l  ages (Fiq. 6) and resembled those  
reported f o r  "rough bark" ( 2 1 ,  thouqh 
symptoms of t h e  l a t t e r  d isease  appeared less 
uniform. 

Most leaves  were c h l o r o t i c  t o  some 
degree,  but  t h e r e  was l i t t l e  o r  no l e a f  
d i s t o r t i o n .  Chlorot ic  a reas  developed along 
t h e  midrib and l a t e r a l  ve ins ,  with l a r g e r  
a r e a s  coalescing to  g ive  t h e  l e a f  a l a r g e l y  
c h l o r o t i c  appearance (Fig. 5 ) .  

Transmission 

Fluted and missha en a p l e  f r u i t s  - 
Affected trees of Gold& Deyicious, Cox"s 
Orange Pippin,  Idared,  Red Delicious,  and 
McIntosh from t h e  Collinqwood o r  Milton 
orchards were t ransplanted  i n  t h e  sp r inq  of 
1968 t o  t h e  genera l ly  w a r m e r  region near 
Jordan,  Ontario (Niaqara Peninsula) .  Each 
tree was covered with an insect-proof caqe. 
I n  t h e  same year,  buds from each v a r i e t y  were 
g ra f t ed  t o  i s o l a t e d ,  mature R e d  Delicious and 
Cortland trees growinq i n  t h e  Jordan area .  

The f l u t e d  condi t ion  p e r s i s t e d  on caged 
trees i n  1968 and w a s  again i n  evidence i n  
t h e  Collingwood area.  However, from 1969 
through 1971 no f l u t i n g  o r  o the r  abnormalitv 
was evident a t  e i t h e r  l o c a l i t y .  A t  no t i m e  
over a 4-year period d id  f r u i t  f l u t i n g  
develop i n  e i t h e r  t h e  Red Delicious o r  
Cortland trees t h a t  had received buds from 
a f fec t ed  trees. 

F r u i t  s t r i p e  and l ea f  p a t t e r n  I n  apple - 
rour'ty-three seedl ings  grown from seed of 
s t r i p e d  f r u i t s  of Northern Spy i n  1967 f a i l e d  
to produce leaves  with c h l o r o t i c  symptoms i n  
the ensuing 5 years.  Twelve seedl ings  from 
t h e  same f r u i t s  g ra f t ed  i n  1967 with buds 
from a reas  of t h e  tree a f f e c t e d  with l e a f  
ch lo ros i s  a l s o  f a i l e d  t o  develop l e a f  
symptoms up t o  1971. However, leaves  on 
snoots from g r a f t  buds d i d  express t y p i c a l  
symptoms. A bearing Northern Spy tree i n  t h e  
o r i g i n a l  orchard f a i l e d  t o  develop e i t h e r  
f r u i t  o r  l ea f  symptoms i n  t h e  6-vear period 
following bud g r a f t i n g  from t h e  a f f e c t e d  
tree. Several  shoots from g r a f t  buds on t h i s  
tree did ,  however, develop l ea f  svmptoms but  
f r u i t  d id  not  develop. 

sickle- shaped f r u i t ,  rough bark, and l ea f  

:espectively, from t h e  a f f ec t ed  tree were 
g ra f t ed  i n t o  two trees of same v a r i e t v  t w o  
rows d i s t a n t  from t h e  donor tree. Only two 
buds on one tree f a i l e d  t o  become 
es tabl i shed.  N o  chanqe i n  symptoms occurred 
on t h e  a f f ec t ed  tree and no symptoms 
developed on t h e  g ra f t ed  trees throuqh 1972 
except where g r a f t  buds w e r e  forced;  t hese  
shoots developed t h e  bark and l ea f  symptoms 

a t t e r n  of pear - I n  1968, 9 and 10 b uds 
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but  f r u i t  was no t  produced. 

Discussion 

The l a r g e  number of v a r i e t i e s  
s imultaneously a f f e c t e d  by t h e  f l u t i n q  
condi t ion  of  apple i n  t h e  Collinqwood orchard  
sugges ts  causes o t h e r  than v i ru s .  Fur ther ,  
the condi t ion  appeared t o  be most severe  i n  
l o w  a r e a s  of t h e  p lant inq .  The appearance of 
symptoms on t r ansp lan t ed  trees only  i n  t h e  
year  of  t r ansp lan t ing ,  and t h e  f a i l u r e  t o  
induce t h e  condi t ion  i n  bearinq trees of t h e  
same v a r i e t i e s  a f t e r  g r a f t i n g ,  f u r t h e r  
i n d i c a t e s  t h a t  v i r u s e s  l i k e l y  a r e  no t  
involved. Low temperature i n j u r y  i s  t h e  most 
probable cause of t h i s  d isorder .  Fur ther ,  it 
seems poss ih l e  t h a t  t h e  i n j u r y  i s  a s soc i a t ed  
wi th  t h e  j uven i l e  s t aqe  of growth o r  wi th  
s i ze- con t ro l l i ng  understocks o r  both. 

The r e l a t i v e l y  uniform d i s t r i b u t i o n  of 
l e a f  symptoms a s soc i a t ed  with f r u i t  s t r i p e  of 
Spy, and t h e  more r e s t r i c t e d  d i s t r i b u t i o n  of 
s t r i p e d  f r u i t ,  i n i t i a l l y  sugqested t h a t  t h e  
cond i t i ons  might be due t o  s epa ra t e  causes.  
The f a i l u r e  t o  induce e i t h e r  condi t ion  i n  
normal trees by g r a f t i n q  i n d i c a t e s  t h a t  
v i r u s e s  are no t  involved. Whereas evidence 
of bud perpetua t ion  was obta ined  f o r  t he  l e a f  
symptom, f r u i t  were not  formed on shoots  from 
g r a f t  buds. However, t h e  sec tored  na ture  of 
t h e  f r u i t  symptom suqqests  t h a t  it, . a s  w e l l  
as t h e  l e a f  p a t t e r n ,  i s  caused by a q e n e t i c a l  
d i so rde r .  

The uniform d i s t r i b u t i o n  of l e a f ,  f r u i t ,  
and bark symptoms a s soc i a t ed  with t h e  s i ck l e -  
shaped f r u i t  condi t ion  of pear suqqents a 
s i n g l e  cause. The demonstration of bud 
perpetua t ion  of hark and l ea f  svmptoms from 
t h e  same g r a f t  suppor ts  t h i s  view. The 
f a i l u r e  t o  induce f r u i t i n q  on g r a f t s ,  
however, leaves  doubt regardinq hud 
perpetua t ion  of t he  f r u i t  condi t ion .  As with 
the  s t r i p e  condi t ion  of apple ,  t h e  d e f i n i t e  
and r a t h e r  uniform sec to r inq  i n  pear  f r u i t s  
i s  c h a r a c t e r i s t i c  of q e n e t i c a l  d i so rde r s .  
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