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LOSSES FROM STORAGE ROT OF MclNTOSH APPLES 
I N  NOVA SCOTIA, 1962-68' 

C.L.Lockhart, C.A.Eaves, and F.R.Forsyth 

Abstract 
I 

R o t  o f  'McIntosh' app les  i n  s t o r a g e  a t  32 F ( 0  C )  w a s  assessed  f o r  each 
of  t h e  y e a r s  1962 t o  1968. The average l o s s  from rot dur ing  t h e  7-year 
per iod  w a s  4.8%. Gloeos orium album w a s  t h e  m o s t  common cause of  ro t ,  
followed by Pe-sc B o t r y t i s  c i n e r e a ,  and Gloeosporium 
m a l i c o r t i c i s .  

Introduction 

The annual average product ion of  
'bIcIntosh' app les  i n  t h e  Annapolis Val ley of 
Nova S c o t i a  from 1962 t o  1968 w a s  550 ,000  
bushe ls .  Other than  a r e p o r t  (1)  of pockets  
of r o t  occur r ing  i n  a 7,000-bushel c o n t r o l l e d  
atmosphere s t o r a g e  i n  1963, t h e r e  have been 
no publ i shed  r e p o r t s  o f  losses by r o t  o f  
s t o r e d  'McIntosh' app les  dur ing  t h i s  per iod.  
Rot losses have been repor ted  on o t h e r  
var ie t ies .  Four l o t s  of  'Golden Russe t t '  
app les  averaged 4.7% loss due t o  ro t  i n  
January 1964 ( 2 ) ,  and i n  December 1964 a 10% 
l o s s  of ' R o m e  Beauty' app les  from rot  i n  a 
c o l d  s t o r a g e  w a s  r e p o r t e d  ( 3 ) .  

This  paper  is a r e p o r t  of t h e  losses 
caused by r o t  o f  'McIntosh' app les  i n  cold 
s t o r a g e  i n  each of  t h e  years ,  1362 t o  1968. 

Methods 

Each y e a r ,  beginning i n  1962, samples of 
app les  w e r e  ha rves ted  from t h e  same f i v e  
trees i n  each of 12 d i f f e r e n t  o rchards  i n  
var ious  p a r t s  of t h e  Annapolis Val ley.  They 
w e r e  arranged on a wooden t r a y  i n  a s i n g l e  
l a y e r  and p laced  i n  c o l d  s to rage .  Samples 
u s u a l l y  c o n s i s t e d  of 100 apples  p e r  tree f o r  
a t o t a l  o f  500 app les  p e r  o rchard  p e r  year .  
A f t e r  s i x  months a t  32 F ( 0  C ) ,  t h e  app les  
were examined and t h e  number showing r o t  
recorded,  The cause of  each r o t  w a s  
i d e n t i f i e d  from fungus s p o r u l a t i o n  on t h e  
app le  o r  by i s o l a t i o n  on p o t a t o  dex t rose  
agar .  

Results and discussion 

Rots caused by P e n i c i l l i u m  spp.,  were 
observed on a p p l e s  a f t e r  4 t o  6 weeks i n  
s to rage .  R o t s  caused by Gloeos orium spp. 
and Botr  t i s  c i n e r e a  P e r s .  u-ed t o  
d e v e h r  3 months. General ly  a f t e r  6 
months- t h e  cause of  t h e  rots  could be 
i d e n t i f i e d  by t h e  fungus f r u i t i n g  s t r u c t u r e s  
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which developed on t h e  decayed area of  t h e  
apple. 

During t h e  7-year per iod ,  t h e  average 
to ta l  loss from rot  i n  'McIntosh' app les  w a s  
4.8%. The l a r g e s t  number o f  r o t s  were caused 
by Gloeosporium album O s t e r w . ,  followed by 
Penic i l l ium spp., B.  c i n e r e a ,  and 
G l o e O S D O r i U m  malicortrcis Cordlev (Table 1 ) . - - - - - - - - 

R o t s  due t o  Gloeos orium spp. and B.  c i n e r e a  
w e r e  more & 1962, 1965, anh1464 
than  i n  t h e  o t h e r  s t o r a g e  seasons (Table 2 ) .  

Except f o r  1967, t h e r e  w a s  a p o s i t i v e  
c o r r e l a t i o n  between t h e  a p p l e  rots  caused by 
G. album and t h e  t o t a l  r a i n f a l l  f o r  t h e  3 
Kont-ior t o  h a r v e s t  (Tables  2 and 3 ) .  
Above average r a i n f a l l  i n  1962, 1963, and 
1964 favored f i e l d  i n f e c t i o n s  of 'McIntosh' 
app les  with g. album. I n  those  y e a r s ,  
s e v e r a l  per iods  of w e t  weather  l a s t i n g  f o r  4 
o r  5 days occur red  dur ing  J u l y ,  August, and 
September. T o t a l  r a i n f a l l  f o r  J u l y ,  August, 
and September of 1967 w a s  above average b u t  
few r o t s  were caused by G. album. The w e t  
p e r i o d s  i n  1967 occurFed i n  J u l y  and e a r l y  
August, when fungic ide  cover sprays  would 
s t i l l  be e f f e c t i v e  i n  p revent ing  f i e l d  
i n f e c t i o n s .  Ross and Loclchart ( 4 )  have shown 
t h a t  two l a t e  cover  sprays  o f  cap tan  g i v e  
complete c o n t r o l  of G. album s t o r a g e  r o t .  
The d a t a  i n  t h i s  paper- s u x  t h a t  t h e s e  
sprays  would be economical f o r  5. album i n  
y e a r s  of high r a i n f a l l  i n  August and 
September. Growers who usua l ly  have an above 
average inc idence  of t h i s  d i s e a s e  and who 
have y i e l d s  of S O 0  bushe ls  p e r  acre or more 
should s e r i o u s l y  cons ider  adopting t h i s  
p r a c t i c e .  

Since 4.8% of s t o r e d  'McIntosh' app les  
may be l o s t  from r o t s ,  t h e  annual  loss of  
revenue t o  growers of t h i s  v a r i e t y  i n  t h e  
Annapolis Val ley could be $39,600, based on 
an average p r i c e  of $1.50 p e r  bushel .  The 
a c t u a l  l o s s  o f  revenue may be less than  
es t imated  s i n c e  70% of t h e s e  app les  are 
u s u a l l y  s o l d  by t h e  end of  January. However 
30% of t h e  crop is now h e l d  u n t i l  June i n  
c o n t r o l l e d  atmosphere s t o r a g e ,  so loss o f  
revenue due t o  rots should be c l o s e  t o  t h e  
estimate. S torage  costs have n o t  been 
considered.  
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Table 1. Average percentage rot in McIntosh apples after storage for  6 months at 32F (OC), 1962-1968 

% rot caused by 

Gloeosporium Gloeosporium Botrytis Penicillium Total 
Grower album malicorticis cinerea SPP. Others * rot 

A 1.8 0.3 1.2 1.5 0.0 4.8 

B 1.3 0.1 0.8 1.2 0.2 3.6 

C 3.5 0.6 0.7 0.9 0.3 6.0 

D 2.2 0.2 1.7 1.3 0.1 5.5 

E 1.6 0.5 1.2 1.6 0.2 5.1 

F 1.5 0.9 0.7 1.2 0.0 4.3 

G 2.2 1.1 2.9 0.6 0.3 7.1 

1.7 

1.1 

2.6 

0.3 

0.1 

0.5 

0.8 

0.2 

0.2 

0.9 0.0 3.7 

0.7 0.1 2.2 

1.2 0.0 4.5 

K 1.6 0.5 1.1 1.3 0.3 4.8 

L 3.1 0.9 1.1 1.1 0.1 6.3 

Avg 2.0 0.5 1.0 1.1 0.2 4.8 

* Includes Alternaria sp., Sphaeropsis nalorum, Sclerotinia sp., and Gloeosporium sp. (perennans?). 

Table 2. Average percentage rot in individual years 

% rot caused by 

Gloeosporium Gloeosporium Botrytis Penicillium 
Years album malicorticis cinerea SPP * Others* Total 

1962 3.9 0.9 1.3 1.2 0.1 7.4 

1963 2.8 0.7 1.3 0.4 0.1 5.3 

1964 2.4 0.7 3.4 1.0 0.1 7.6 

1965 1.6 0.4 0.3 1.7 0.4 4.4 

1966 1.9 0.2 0.3 1.7 0.4 4.5 

1967 0.6 0.1 0.4 0.3 0.1 1.5 

1968 0.5 0.1 0.3 1.7 0.2 2.8 

Av g 2.0 0.5 1.0 1.1 0.2 4.8 

* Includes Alternaria sp., Sphaeropsis malorum, Sclerotinia sp., and Gloeosporium sp. (perennans?). 

I - 

--------7-- I 
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Table 3. Total rainfall* in inches fo r  3 months prior t o  harvest 

50-year 
Nonth 1962 1963 1964 1965 1966 1967 1968 average 

~- 

J u l y  3.14 2.27 2.70 1.62 2.08 4.26 0.82 2.71 

August 6.38 7.18 5.22 2.63 1.33 3.18 1.36 3.56 

September 6.37 3.68 3.62 0.56 3.23 3.79 2.74 2.74 

Total 17.89 13.13 11.54 4.81 6.64 11.23 4.92 9.01 
- ~~~ 

* Rainfall recorded at CDA Research Station, Kentville, N.S. 
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