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VOLE DAMAGE AND CONTROL METHODS IN ONTARIO ORCHARDS 

Ronald J. Brooks and L i n  Schwarzkopf 
Department o f  Zoology 

U n i v e r s i t y  o f  Guelph, Guelph, Ontar io  
N1G 2W1 Canada 

I n  Ontar io ,  herbivorous mamnals i n f l i c t  extensive damage upon 
f r u i t  t r e e  orchards and hardwood p lan ta t ions  (Radvanyi 1974 a, b; C. 
Dufaul t pers. comun., Hi k i c h i  pers. comnun.). Nevertheless, 
s u r p r i s i n g l y  l i t t l e  research has been d i rec ted  toward reduct ion o r  
c o n t r o l  o f  t h i s  damage and, therefore,  growers cont inue t o  s u f f e r  
subs tan t ia l  annual economic losses. Ontar io  appears t o  o f f e r  no 
s p e c i f i c  guide1 i nes t o  a s s i s t  growers i n  developing e f f e c t i v e  long- 
term c o n t r o l  programs f o r  mamal ian pests i n  t h e i r  orchards. Recommend- 
ed methods o f  c o n t r o l  are l i m i t e d  t o  b r i e f ,  general pamphlets most o f  
which have shown l i t t l e  substant ive change over the  past  few decades. 
There have been v i r t u a l l y  no experimental s tud ies o f  the  recomnended 
c o n t r o l  methods, and there  are almost no data on the i d e n t i t y  o f  the 
species causing damage nor  on the  ex ten t  and cost  o f  t h e  damage. 
F i n a l l y ,  thereghas been no i n v e s t i g a t i o n  o f  safer ,  more economical o r  
more e f f e c t i v e  a1 t e r n a t i v e s  t o  the  t r a d i t i o n a l  means o f  con t ro l  ( M i l l e r  
1976; Hi k i c h i  pers. comun. ). 

I n  1977, some Ontar io  growers expressed concern a t  the amount o f  
damage caused by mammalian pests and compiled a rough est imate o f  the 
e x t e n t  o f  t h i s  problem i n  several areas o f  the  province ( Table 1). 
A t  t h a t  time, the  Ontar io  M i n i s t r y  o f  the Environment (OME) s o l i c i t e d  
proposals f o r  research on c o n t r o l  o f  voles i n  Ontar io  orchards, b u t  no 
funds were a c t u a l l y  a l loca ted .  I n  1980, the  Ontario Apple Marketing 
Commission o f f i c i a l l y  recognized a need f o r  vo le research i n  the 
prov ince and requested t h a t  we submit a proposal f o r  research t o  
i n v e s t i g a t e  t h e  source and ex ten t  o f  the  damage and a means o f  reducing 
des t ruc t ion  o f  f r u i t  t rees  by voles. A t  present, the Ontar io  M i n i s t r y  
o f  A g r i c u l t u r e  and Food (OMAF) and t h e  Ontar io  Pest ic ides Advisory 
Committee (OPAC) have agreed t o  a s s i s t  the  Apple Marketing Commission 
i n  funding two s tud ies  o f  vo le damage i n  orchards. 

I n  t h i s  paper, we present  a summary o f  present knowledge o f  the 
ex ten t  o f  vo le  damage t o  Ontar io  orchards and we summarize the methods 
o f  c o n t r o l  p resen t l y  recommended and describe some o f  the problems i n  
vo le  con t ro l  s p e c i f i c  t o  Ontario. 



Species Causing Damage to Fruit Trees 

While i t  i s  evident that  deer and "rabbits" often damage Ontario 
f r u i t  t rees ,  most growers seem to feel that  "mice" are the major 
mammalian source of t ree  deaths and injury. However, there are few 
quanti tat ive data that  can be used to assess how much damage can be 
at tr ibuted to different pest species. I t  i s  probable that  meadow voles 
(Microtus pennsylvanicus) cause most damage. Pine voles (M. pinetorum) 
have a very limited distr ibution in Ontario, being confined to a narrow 
s t r i p  of land along the shore of Lake Erie (Petersen, 1966), and so 
the i r  importance, i f  any, i s  limited to these areas. 

Extent of Damage 

Apples, pears, peaches and grapes as well as hardwood plantations 
are  injured by rodents. Usually, the main stem and lower branches of 
young t rees  are attacked. Root damage i s  less  extensive. Vole da'mage 
begins in August and continues through f a l l  and winter, presumably 
when a l ternate  food sources are scarce o r  less  nutritious. Many areas 
of Ontario experience deep winter snow cover that  offers ideal habitat 
for  the voles. Girdling then occurs below the snow crust ,  making 
detection of damage and application of effective control more d i f f i cu l t  
(OMAF Pub1 . #64 1981 ) . Occasional 1 y , voles breed under the winter snow 
(Brooks e t  a l .  1976). In such instances, limiting control to the f a l l  
season would be ineffective unless the population was eliminated 
to t a l ly  a t  tha t  time. Therefore, the extended winter season and the 
poss ib i l i ty  of winter breeding produce a major problem in vole control 
in Ontario. 

Another problem in developing a single control program fo r  the 
province i s  t ha t  orchards occur over a wide area of considerably 
varied ter ra in ,  climate and habitat. This means that  i t  i s  d i f f i cu l t  
both to coordinate and plan control measures because of the distance 



involved and because the populations that  are causing problems may 
d i f f e r  in species, numbers and other quali t ies.  For example, attempts 
t o  provide province-wide monitoring of levels of vole populations to 
predict potential damage or to assess levels of control to be applied 
are  impractical because of the diversi ty of the areas where orchards 
occur. 

Methods and Recomnendations fo r  Control 

A t  present, there i s  very limited and mostly outdated information 
to d i rec t  growers in controlling voles. A recent OMAF factsheet (El ls  
and Hikichi 1979) provides one page of information for  control of voles 
in orchards. Methods suggested there are traditional and have remain- 
ed v i r tual ly  constant over the past 40 years. 

Suggestions for  control f a l l  into 3 broad categories, mechanical 
and chemical control and habitat manipulation. I t  appears that  
Ontario growers primarily rely on the f i r s t  two methods, b u t  there has 
been no systematic evaluation of the i r  relat ive effectiveness. 

Mechanical protection i s  1 abor intensive and usual1 y recommended 
fo r  use in combination with other methods. Most publications indicate 
that  mechanical protection has several limitations (e.g. labor costs,  
growth of mould, bark damage, fa i lure  to protect roots o r  to protect 
stem in deep snow, replacement cost e tc . )  (Agric. Can. Publ. #1153, 
1975; OAC Report 1938; Thompson 1943; Ells  and Hikichi 1979) and, 
therefore, are of l i t t l e  value by themselves. 

P i t fa l l  t raps and snap traps are  sometimes recommended fo r  control 
(MacNay 1965) but i t  i s  d i f f i c u l t  t o  imagine anyone using these traps 
to control voles in large operations because of the labor involved and 
because of the i r  limited effectiveness. A comprehensive control pro- 
gram in Alberta using t ree  guards, p i t f a l l s  and snap traps was u n -  
successful (Radvanyi 1974b). 

Habitat manipulation has been less  popular as a means of control 
fo r  voles. Many growers r e s i s t  clean cultivation or  planting of other 
crops in the i r  orchards (F. Harris pers. commun.) and wish to retain 
the i r  orchards in sod. Typical recommendations include removal of 
prunings, rubbish and weeds that  provide cover. Brooks e t  a l .  (1976) 
and Radvanyi (1974) reported that  mowing did not kil l  voles or  even 
drive them from an area. However, populations in mowed habitats 
suffered higher winter mortality than in old f ie lds  and leaving straw 
on harvested f i e lds  i n  f a l l  led to  massive increases in vole densit ies 
within a few weeks (Brooks e t  a l .  1976). 

Removal of sod i s  often not effective i f  there i s  good snow cover. 
With deep snow, packing i s  recommended (Thompson 1943). Removal of 
fa l len  f r u i t  i s  recommended to reduce orchard attractiveness to voles 
and to increase bai t  acceptance. Ideally,  habitat manipulation gives 
long term and more complete protection, and has no detrimental side 
effects.  However, i t  i s  costly and meets with grower skepticism and 
resistance. 



Rodent ic ides a re  u s u a l l y  recomnended as s o l u t i o n s  t o  v o l e  problems 
a f t e r  mechanical and h a b i t a t  c o n t r o l s  have been app l ied.  Zincphosphide, 
diphacinone, chlorophacinone, w a r f a r i n  and pindone a re  some o f  t he  
recommended r o d e n t i c i d e s  ( E l l s  and Hi  k i c h i  1979). Many compounds a r e  
now banned o r  seve re l y  r e s t r i c t e d  f o r  use (e.g. endr in ,  r e d  s q u i l l  , 
hydrogen cyanide, methyl  bromide, t h a l l  ium su lphate ,  toxaphene). The 
acceptab le  chemicals have va r ious  degrees o f  r e s t r i c t i o n  depending upon 
t o x i c i t y  and concen t ra t i on .  Many chemicals a re  e f f e c t i v e  i f  eaten b u t  
have l ow  acceptance by rodents  (e.g. z i n c  phosphide; Buckhol t z  pers.  
commun. ). There has been 1 i t t l e  exper imentat ion w i t h  t h i s  problem. 
Resistance to s p e c i f i c  chemicals i s  e i t h e r  n o t  r e p o r t e d  o r  occurs  
s p o r a d i c a l l y  i n  independent popu la t i ons  o f  vo les .  Most recommend app ly-  
i n g  t h e  p e s t i c i d e s  i n  f a l l  (Sept. - Nov.) (Thompson 1943, E l l s  and 
H i  k i c h i  1979). Radvanyi (1974 a, b )  repo r ted  good and mixed success a t  
reduc ing  popu la t i ons  w i t h  an t i coagu lan ts  ( ~ o z o l  ) i n  hardwood p l a n t -  
a t i ons .  However, he  a l s o  found re invas ion  was r a p i d  and f e l t  t h a t  
w i n t e r  c o n t r o l  was l i m i t e d .  Radvanyi (19746) has recommended b a i t  
s t a t i o n s  o f  h i s  own design, b u t  l i m i t e d  f i e l d  t r i a l s  by o t h e r s  suggest 
t h a t  growers f i n d  them too  t ime consuming (Hi  k i c h i  , pers.  commun.). 

I n  summary: O n t a r i o  has conducted v e r y  l i t t l e  research i n t o  
c o n t r o l  o f  vo les  i n  f r u i t  t r e e  orchards. Recommendations f o r  c o n t r o l  
have changed l i t t l e  i n  t h e  pas t  40 years  and t h e r e  appears t o  have been 
no p rope r  assessment o f  t h e  e f f e c t i v e n e s s  o f  these recommended methods. 
Recent h i g h  l e v e l s  o f  damage have l e d  t o  requests  f rom growers f o r  an 
assessment o f  t h e  problem and f o r  development o f  more e f f e c t i v e  c o n t r o l  
measures. 
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