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EFFECT OF FUNGICIDES ON GERMINATION OF LOWBUSH BLUEBERRY 
- POLLEN AND ON NUMBER OF SEEDS PER B E R R Y '  

C. L. Lockhari j2 

Introduction 
Rich ( 3 )  and Eaton (1)  have shown that cer ta in  

fungicides have a m a r k e d  effect on germination of 
apple and sweet c h e r r y  pollen. Recently Shawa etg. 
(4) have shown that f ru i t  s e t  of c ranbe r rywas  reduced 
b y  f e r b a m  ( f e r r i c  dimethyldithiocarbamate) but not 
by zineb (z inc  ethylenebis dithiocarbamate).  F o r  
seve ra l  y e a r s  f e r b a m  and zineb have been r ecom-  
mended f o r  the control of b lossom and twig blight 
in the lowbush blueberry ,  Vaccinium angustifolium 
Ait. (2 ) .  Because  the blueberry  i s  closely re la ted  
to the c ranbe r ry  and because  f ru i t  s e t  has  been a 
problem in the lowbush blueberry  fields,  i t  was  of 
considerable in teres t  to  determine the effect of these 
fungicides on the germination of b lueberry  pollen. 
Additional data on the effect of these fungicides on 
the number  of seeds  p e r  50 b e r r i e s  p e r  plot were  
determinedin  1956. The fungicide plots were  located 
a t  Tower Hill, N. B . ,  andwere  repl ica ted4 t imes  (2) .  

Mater ia ls  a n d  methods 
Germination of pollen gra ins  was  determinedby 

dusting the gra ins  on a medium of 0 .  5% a g a r  and 
13 .5% suc rose  (Woodand Barke r  (5) ) .  The pe r  cent 
germination was  recorded af ter  17 hours  a t  room 
tempera tu re .  Fungicide concentrations for  the t e s t s  
w e r e b a s e d  an the r a t e  of 15 pounds of dus tpe r  a c r e  
( 2 .  9 kg/ha) of f e rbam 7%, zineb 3. 9% and z i r a m  7% 
(z inc  dimethyldithiocarbamate). The fungicides were  
applied as follows: 
(1) One-ml aliquots of microground fungicide, equiv- 

alent in concentration to a field application, were  
pipetted to the surface  of aga r  medium i n p e t r i  
d ishes  before  application of pollen. 

(2) F o r  determining ED 50 values a dilution s e r i e s  
of each fungicide was  p repa red  and one-ml  a l i -  
quots w e r e  a s sayed  with pollen using the agar  
medium technique. 

(3) In the greenhouse,  lowbush blueberry  flowers 
were  dusted with fungicides using a small hand 
duster  and thei r  pollen was  collected fo r  ge rm-  
ination t e s t s .  
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(4) A fungicide-coated spatula was used top lace  pol- 
len gra ins  on the s t igmas of lowbush blueberry  
flowers in the greenhouse. 
F o r  dry,conditions the flowers were  held in the 

greenhouse and fo r  wet conditions the flowers were  
sprayed immediately following pollination and then 
he ld in  a m i s t c h a m b e r .  After 17hours  theblossoms 
w e r e  collected and smears of the style t ips were  made  
in a drop of water  on a glass  sl ide.  Pollen ge rm-  
ination was determined by microscopic  examination. 
S m e a r s  of pollinated s ty les  which received nofungi- 
cide se rved  as controls.  All t e s t s  were  replicated 
and repeated a t  l ea s t  twice. 

Results and  discussion 
The ED 50 values show that the lowbushblueberry 

pollen will germinate on higher concentrations of 
zineb than that of ferbam o r  z i r am (Table 1).  

Little o r  no pollen germination occurred on a r t i -  
f ic ia l  media  which contained z i r a m  o r  f e rbam 
(Table 1). Moderate germination occur red  on the 
medium that contained zineb. However, pollen f r o m  
plants dusted with these  fungicides germinated as 
wel l  as the control (Table 1 ) .  As the pollen gra ins  
w e r e  enclosed in  the anthers  at  t ime of dusting, the 
dust probably did not come in contact with the pollen. 

In general, under d ry  conditions f e rbam and 
z i r a m  had some inhibitory effect on the germination 
of pollen but onlyferbam resul tedin  a slight reduction 
in the percent of s ty les  with pollen g e r m  tubes 
(Table 2). Under wet conditions all 3 fungicides 
produced inhibition of germination, with zineb caus - 
ing less inhibition of germination than f e r b a m  o r  
z i r am.  Although there  was considerable variation 
in the number of pollen ge rm tubes p e r  style,  zineb 
appeared sa fe r  than f e rbam o r  z i r am.  

Seedcounts on 50 b e r r i e s  col lec tedfrom replic-  
a ted  fungicide t r i a l  plots showed that the number  of 
seeds  in plots t rea ted with fungicides were  not sign- 
ificantly different f r o m  those in control plots 
(Table 3) .  

In view of the above experiments,  the fungicide 
zineb appears  to be  sa fe r  to  apply for  the control of 
monilinia and botrytis blights of lowbush blueberry  
than f e rbam o r  z i r am.  
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Table 1. The germination of lowbush blueberry  pollen a f t e r  17 hours  a t  room temperature  

Fungicide 
t rea tment  

ED 50 in 
PPm 

P e r  cent germination" 

of pollen on ar t i f ic ia l  medium 
t reated with fungicide 

of pollen f r o m  
dusted plants 

Zineb 

F e  rbam 

Z i r a m  

Control 

200.0 

5. 6 

8. 8 

21 

1 

0 

100 

1 01) 

100 

98 

97 

" Averages based  on duplicate counts of 100 pollen gra ins  p e r  t rea tment  and t e s t s  repeated twice 

Table 2. P e r  cent of lowbush blueberry  s ty les  with germinated pollen following pollination with pollen mixed 
with fungicide and held under d ry  o r  wet conditions 

Number of s ty les  P e r  cent s ty les  with P e r  cent of pollen 
examined pollen g e r m  tubes Germ tubes p e r  style germinated 

Fungicide 
t rea tment  Dry Wet Dry Wet Dry Wet Dry Wet 

Zineb 15 28 100 100 15 -50 5 -40 100 90' 

F e r b a m  16 33 94 91 4-30 3-35 90 65 

Z i r a m  15 52 100 98 5-18 5 -40 90 65 

Control 25 37 100 100 10-60 10 -50 100 100 

Table 3. Number of lowbush blueberry  seeds  f r o m  
fungicide plots 

l i terature cited 
Average number of seeds  

Fungicide t rea tment  p e r  plot 

F e r b a m  1075 a"  

Zineb 1207 a 

Thioneb"" 1240 a 

Control 1069 a 

"Seed counts followedby s a m e  small l e t t e r  indicate 
t rea tments  

the 5% level. 
Duncan's Multiple Range grouping of 
which do not differ significantly a t  

*%hioneb (polyethylene th iuram disulphide) . 
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