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E C O N O M I C  LOSS F R O M  M U M M Y  BERRY OF H I G H B U S H  BLUEBERRY 
IN COASTAL BRITISH COLUMBIA,  1969' 

H.S.Pepin and H .N .  W.Toms2 

Abstract 
Measurement o f  loss caused by mummy b e r r y  of  highbush b lueber ry  w a s  

made on t h e  v a r i e t y  Rancocas f o r  both ascospore and c o n i d i a l  i n f e c t i o n .  
Using t h e s e  d a t a ,  t h e  t o t a l  l o s s  f o r  a l l  v a r i e t i e s  grown i n  B r i t i s h  
Columbia i n  1969 w a s  c a l c u l a t e d  t o  be $66,462 o r  8.14% of  t h e  va lue  o f  t h e  
crop. 

Introduct ion 
Plan's food supply i s  menaced by t h r e e  

main f a c t o r s :  bad weather ,  i n s e c t  p e s t s ,  and 
p l a n t  d i s e a s e s .  Although each a lone  can be  
d e s t r u c t i v e ,  they  g e n e r a l l y  a c t  i n  c o n c e r t  
and f o r  t h i s  reason it is  o f t e n  d i f f i c u l t  t o  
measure t h e  l o s s  caused by any one f a c t o r .  

Iiiglibush b lueber ry  product ion i n  c o a s t a l  
B r i t i s h  Columbia dur ing  1969 w a s  a lmost  a 
c l a s s i c  example of t h e  i n t e r a c t i o n  of  t h e s e  
t h r e e  f a c t o r s .  Product ion was down 18% from 
t h e  1968 c rop  of 4,572,000 pounds (Persona l  
communication, G.R. Thorpe, B.C. Department 
of  A g r i c u l t u r e ) .  P a r t  of  t h e  loss was caused 
by blossom bud damage dur ing  an unusual ly  
s e v e r e  w i n t e r ,  p a r t  by a heavy l e a f r o l l e r  
i n f e s t a t i o n  and p a r t  by mummy b e r r y ,  a fungus 
d i s e a s e  caused hy Ploni l inia  v a c c i n i i -  
coryrnbosi (Reade) Honey. 

This  paper  i s  an a t t empt  t o  determine t h e  
p o r t i o n  of  t h e  t o t a l  loss due t o  mummy ber ry .  

Mater ia ls  and  methods 

Seven f i e l d s  of  t h e  highbush b lueber ry  
v a r i e t y  Rancocas w e r e  chosen from those  o f  
122 growers as r e p r e s e n t a t i v e  of  t h e  d i s e a s e  
s i t u a t i o n .  I n f e c t i o n  ranged from severe  t o  
t r a c e  amounts. Rancocas was chosen a s  a 
h igh ly  S u s c e p t i b l e  v a r i e t y  a g a i n s t  which t h e  
s u s c e p t i b i l i t y  of  o t h e r  v a r i e t i e s  could be 
measured (1 )  and because it is  t h e  most 
widely grown v a r i e t y .  

Bushes w e r e  chosen a t  random throughout 
each f i e l d  and t h e  numbers of  f lower c l u s t e r  
and l e a f  shoo t  i n f e c t i o n s  per  bush w e r e  
recorded.  Genera l ly ,  t e n  bushes were counted 
p e r  a c r e ,  a l though t h e  number v a r i e d  
according t o  s e v e r i t y  of i n f e c t i o n .  The d a t a  
w e r e  averaged f o r  each f i e l d .  

~ ~ ~~~ ~ _ _  

Cont r ibu t ion  No. 177, Research 
S t a t i o n ,  Canada Department of  A g r i c u l t u r e ,  
6660 N.W. Marine Drive, Vancouver 8, B r i t i s h  
Columbia. 

P l a n t  P a t h o l o g i s t s .  

105 

During e a r l y  J u l y  a n o t h e r  sample o f  
bushes was chosen a t  random i n  t h e  same 
f i e l d s  f o r  counts  o f  mummy b e r r i e s  on t h e  
bushes and on t h e  ground beneath them. The 
average number of  h e a l t h y  b e r r i e s  p e r  c l u s t e r  
f o r  each bush was a l s o  recorded.  

Samples o f  r i p e  b e r r i e s  were weighed and 
counted and t h e  average weight  p e r  b e r r y  
determined. 

The average number of  i n f e c t e d  f lower  
c l u s t e r s  m u l t i p l i e d  Ly t h e  average number of 
b e r r i e s  p e r  c l u s t e r ,  times t h e  average weight  
p e r  r i p e  b e r r y  g i v e s  t h e  average weight  o f  
b e r r i e s  p e r  bush los t  from ascospore 
i n f e c t i o n .  The average number of  mummy 
b e r r i e s  p e r  bush m u l t i p l i e d  by t h e  average 
weight  per  r i p e  b e r r y  g i v e s  t h e  average 
weight  o f  b e r r i e s  p e r  bush l o s t  from c o n i d i a l  
i n f e c t i o n ,  Adding t h e  l o s s e s  p e r  bush from 
ascospore i n f e c t i o n  and from c o n i d i a l  
i n f e c t i o n  t o g e t h e r  and mul t ip ly ing  by 800 
( t h e  average number of bushes p e r  acre) g i v e s  
t h e  l o s s  p e r  acre i n  pounds o f  marketable  
f r u i t .  The l o s s  i n  pounds p e r  acre was 
m u l t i p l i e d  by $0.20, t h e  e s t i m a t e d  f i n a l  
p r i c e  per  pound t o  t h e  growers i n  1969, t o  
o b t a i n  a d o l l a r  va lue  l o s s  p e r  ac re .  

On t h e  b a s i s  of  previous work ( 1 )  , which 
compared t h e  r e l a t i v e  s u s c e p t i b i l i t y  o f  o t h e r  
v a r i e t i e s  wi th  'Rancocas' , t h e  d o l l a r  va lue  
loss per  acre f o r  'Rancocas' was used t o  
c a l c u l a t e  t h e  t o t a l  l o s s  t o  t h e  i n d u s t r y .  

Results and discussion 

L o s s  i n  t h e  v a r i e t y  Rancocas due t o  mummy 
b e r r y  ranged from $15.20 t o  $227.25 p e r  acre 
and averaged $98.35 p e r  a c r e  (Table  1 ) .  
To ta l  l o s s  f o r  a l l  farms f o r  t h i s  v a r i e t y  w a s  
c a l c u l a t e d  t o  be $21,265 based on a t o t a l  
Rancocas acreage of 216.22. 

A l l  t h e  impor tan t  highbush b lueber ry  
v a r i e t i e s  grown i n  c o a s t a l  B r i t i s h  Columbia 
have been put  i n t o  t h r e e  classes of r e l a t i v e  
s u s c e p t i b i l i t y  t o  both ascospore and c o n i d i a l  
i n f e c t i o n  ( 1 ) . These are: r e s i s t a n t ,  
moderately s u s c e p t i b l e ,  and s u s c e p t i b l e ;  
moderately s u s c e p t i b l e  i s  r a t e d  a s  one-half 
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t h a t  o f  s u s c e p t i b l e .  Approximately one-half 
t h e  l o s s  p e r  acre w a s  due t o  ascospore o r  
f l o w e r , c l u s t e r  i n f e c t i o n  (Table l ) ,  whi le  t h e  
remaining loss was due t o  t h e  formation of 
mummy b e r r i e s  by c o n i d i a l  i n f e c t i o n .  I f  a 
v a r i e t y  is c l a s s i f i e d  a s  s u s c e p t i b l e  t o  
c o n i d i a l  i n f e c t i o n  i ts  s u s c e p t i b i l i t y  class 
is 1.0 and i f  c l a s s i f i e d  as moderately 
s u s c e p t i b l e ,  0.5. Mult iplying t h e  
s u s c e p t i b i l i t y  class by $49.18, t h e  l o s s  p e r  
acre from c o n i d i a l  i n f e c t i o n  f o r  Rancocas, 
g i v e s  t h e  loss p e r  a c r e  from c o n i d i a l  
i n f e c t i o n  f o r  t h e  v a r i e t y .  

However, a f u r t h e r  complicat ion appeared 
w i t h  ascospore i n f e c t i o n .  Not a l l  ascospore 
infect . ion r e s u l t s  i n  f lower c l u s t e r  
i n f e c t i o n ;  l e a f  shoots  may also be i n f e c t e d .  
The propor t ion  of  each type  depends on t h e  
v a r i e  t.y . For tuna te ly ,  d a t a  on t h e s e  
propor t ions  are a v a i l a b l e  ( 1 ) . Therefore,  t o  
o b t a i n  t h e  loss p e r  a c r e  from ascospore 
i n f e c t i o n ,  $49.18 was m u l t i p l i e d  by 1.0 o r  
0.5, depending on t h e  s u s c e p t i b i l i t y  c l a s s ,  
t i m e s  t h e  percentage of f lower c l u s t e r  
i n f e c t i o n s .  Loss D e r  a c r e  from c o n i d i a l  
infect:ion added t o  l o s s  p e r  acre from 
ascospore i n f e c t i o n  g i v e s  t h e  t o t a l  loss per  
acre f o r  t h e  v a r i e t y .  

N o  a t t empt  was made t o  estimate l o s s e s  
from l e a f  i n f e c t i o n .  Leaf shoots  produce 

f lower c l u s t e r  buds and l o s s e s  from t h e  
f a i l u r e  t o  produce buds would n o t  show up 
u n t i l  the  fol lowing season. 

The c a l c u l a t i o n  of v a r i e t y  l o s s  (VL) may 
b e  summarized i n  t h e  fol lowing formula: 

VL = [ ( c s c  x R c l )  + ( a s c  x f c i  x R a l ) ]  x A 
where csc = c o n i d i a l  s u s c e p t i b i l i t y  class 

R c l  = Rancocas c o n i d i a l  l o s s  
asc = ascospore s u s c e p t i b i l i t y  c l a s s  
f c i  = f lower c l u s t e r  i n f e c t i o n  

Ral = Rancocas ascospore l o s s  
percentage 

A = acreage 

For example, f o r  t h e  v a r i e t y  Berkeley, 
csc = 0.5,  R c l  = $49.18, asc = 0.5, f c i  = 
0.65 ( l ) ,  R a l  = $49.18 and A = 33.88 (Table 
2 ) .  Therefore,  v a r i e t y  l o s s  = E(0.5 . X  
$49.18) + (0.5 X 0.65 X $49.1811 X 33.88 = 
$1,374.51. 

This procedure w a s  followed f o r  a l l  
var ie t ies  t o  o b t a i n  a grand t o t a l  loss of  
$66.462 f o r  a l l  growers (Table 2 ) .  

The t o t a l  es t imated  va lue  of t h e  1969 
c rop  i s  $750,000. The percentage l o s s  t o  t h e  
i n d u s t r y  is, t h e r e f o r e ,  

x 100 = 8.14% 66,462 
750,000 + 66,462 

T a b l e  1. Loss due to  m u m m y  b e r r y  d i s e a s e  in the  highbush b l u e b e r r y  var ie ty  Rancocas  
on seven f a r m s  in 1969 

F r u i t  los t  (lb) f r o m  Loss 'C 

Flower  
Rancocas  c lus te r  

infection Mummies  Tota l  $ / a c r e  'Total $/farm a c r e a g e  

8 . 0  3179 5911 9090 $227.25 $1818.00 

5 . 0  550 372 922 

4 . 5  2360 622 2982 

4.0 2853 998 3851 

2 . 0  101 51 152  

4 . 0  282 970 1252 

5 . 0  127 409 5 36 

36 .88  184 .40  

32 .53  596.40 

92 .55  770 .20  

15. 20 30.40 

62.60 250.40 

21 .44  107. 20 

$688.45 $3757.00 Total  32. 5 9452 9333 18, 785 

A v e r a g e / a c r e  29 1 287 578 $ 98 .35  

'' B a s e d  on a p r i c e  to the grower  of $0. 20/lb. 

---.----I---- ---r-- - 
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T a b l e  2. Loss due t o  m u m m y  b e r r y  d i s e a s e  in  highbush b l u e b e r r y  in B r i t i s h  Columbia ,  
1969 

Susceptibi l i ty ra t ing  Loss p e r  a c r e  

F lower  A s  co - Asco-  T o t a l  
Var ie ty  c l u s t e r  s p o r e  Conidia s p o r e  Conidia Tota l  Acres'! A'' 10s s 

Atlantic  
B e r k e l e y  
B 1 ue c r o p  
Blueray  
Burl ington 
Char lo t te  
Coll ins 
Concord 
Covil le  
Dixi 
Earl ib l u  e 
F r a s e r  
Grover  
J e r s e y  
Johnston 
June  
Pac i f ic  
P e m b e r t o n  
P i o n e e r  
Ran  cocas  
Rube1 
Stanley 
We ymouth 
Seedlings 
Mixed V a r s .  
Scammel l  ) 
Cabot ) 
Phyl l i s  ) 
Ivanhoe - ) 
Evelyn ) 
G N 8 7  ) 
Shirley ) 
H e r b e r t  ) 
W a r e h a m  ) 

0 . 0 0  
0.  65 
0 . 2 9  
0 . 5 9  
0.  62 
0.  60 
0 . 9 4  
0 . 7 6  
0 . 7 6  
0 . 4 2  
0.  23  
0. 9 2  
0 . 7 7  
0 . 7 4  
0.  98  
0 . 5 3  
1 . 0 0  
0.  5 8  
0.  67 

0.  51 
0 . 1 2  
0 .  63 
0 . 5 0  
0.  50 

0 .0  
0 . 5  
1 . 0  
1 . 0  
1 . 0  
1 .0  
1 . 0  
0 . 5  
1 . 0  
0 . 0  
1 . 0  
0 . 0  
0 . 0  
0 . 5  
0 . 0  
1 . 0  
0 . 0  
0 . 5  
1 . 0  
1 . 0  
0 . 0  
1 . 0  
1 . 0  
0 . 5  
0 . 5  

0 . 0  
0 . 5  
0 . 5  
0 . 5  
1 . 0  
1 . 0  
0 . 0  
1 . 0  
0 . 5  
0 . 0  
1 . 0  
0 . 0  
0 . 0  
1 . 0  
0 . 5  
1 . 0  
0 . 5  
0 . 0  
0 . 5  
1 . 0  
1 . 0  
0 . 0  
1 . 0  
0 . 5  
0 . 5  

0 . 0 0  
1 5 . 9 8  
1 4 . 2 6  
29 .02  
30 .49  
29. 51 
4 6 . 2 3  
1 8 . 6 9  
37. 38 

0 . 0 0  
11 .  31 

0 . 0 0  
0 . 0 0  

1 8 . 2 0  
0 . 0 0  

26 .07  
0 . 0 0  

14. 26 
32. 95 
4 9 . 1 8  

0 . 0 0  
5.  90 

3 0 . 9 8  
24. 59 
24. 59 

0 . 0 0  0 . 0 0  
24.59 4 0 . 5 7  
24 .59  38.85 
24 .59  5 3 . 6 1  
4 9 . 1 8  79.67 
4 9 . 1 8  7 8 . 6 9  

0 . 0 0  46. 23 
49 .18  6 7 . 8 7  
24 .59  61 .97  
0 . 0 0  0 . 0 0  

49.  1 8  6 0 . 4 9  
0 . 0 0  0 . 0 0  
0 .00  0 . 0 0  

4 9 . 1 8  67. 38 
24.59 24. 59 
4 9 . 1 8  7 5 . 2 5  
24 .59  24. 25 

0 . 0 0  14. 26 
24 .59  57 .54  
49 .18  9 8 . 3 5  
4 9 . 1 8  4 9 . 1 8  

0 . 0 0  5 . 9 0  
49.  1 8  80.  16  
2 4 . 5 9  4Y. 1 8  
24 .59  49.  18 

) 
) 
1 
) 
) 

Susceptibility ra t ing  unknown, ) 4 9 . 1 8  
a v e r ag e d f o r  computation ) 

) 
) 

0 . 9 3  $ 0 . 0 0  
33. 88 1, 374 .51  

134. 12  5, 210. 56 
11.  1 3  596. 68 

2. 70 215 .11  
4. 50 354.11 
6. 1 3  283. 39 

45. 68 3, 009.  62 
34 .03  2, 108 .84  
9 7 . 4 3  0 . 0 0  
15 .  71 950. 30 
1 3 . 0 7  0 . 0 0  

0.  1 5  0 . 0 0  
83.  7 7  5, 644 .42  

0 . 3 3  8 . 1 1  
56. 55 4, 255. 39 

0 . 0 1  0 . 2 5  
5 7 . 4 3  8 1 8 . 9 3  

4 . 6 5  267. 56  
216. 22 21, 265. 24 

6-1. 68 3, 180 .  96 
3 7 . 4 3  220 .84  
66. 17 5, 304,  19  
3 8 ,  14  1, 875.  73  

178.  39 8, 773. 22 

13.  30 6 5 4 . 0 9  

1613  ) - ) 
Tota l  1 ,  216. 20 $66, 462.  07 

* Rancocas  loss  de te rmined  by count. 

*#< A c r e a g e  based  on 1968 survey  by Br i t i sh  Columbia Depar tment  of Agr icu l ture .  
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This  f i g u r e  o f  8.14%, based on measurement va r i e t i e s  t o  ~ o n i l i n i a  v a c c m i i -  
and c a l c u l a t i o n ,  a l though  lower  t h a n  corymbosi. Pliytopathology mm- 
p r e v i o u s l y  pub l i shed  l o s s e s  o f  10% i n  1965 1878. 
( 2 )  and 1596 in 1966 ( 3 ) ,  is probably n o t  2. Toms, H.N.W. 1966. E s t i m a t e s  of c r o p  
s i g n i f i c a n t l y  d i f f e r e n t  from t h e  e a r l i e r  l o s s e s  from d i s e a s e s  i n  t h e  lower 
f i g u r e s  even though t h e  l a t t e r  were o n l y  F r a s e r  v a l l e y  o f  B r i t i s h  Columbia, 
e s t i m a t e s .  1965. Can. P l a n t  D i s .  Surv. 46:112- 

3. Toms, H.N.W. 1968. Es t imates  of C r O D  

114. 
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