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ORCHARD RODENT BAITS: TOXICANT EVALUATIONS 
AND VOLE PELLET SIZE PREFERENCES 

Mark H. Merson and Ross E. Byers 
Winchester F r u i t  Research Laboratory 

V i r g i n i a  Polytechnic  I n s t i t u t e  and S t a t e  Unive r s i ty  
Winchester,  VA 22601 

Abs t rac t :  Residues o f  t h e  an t i coagu lan t  r o d e n t i c i d e  Brodifacoum i n  
meadow v o l e s  (Microtus pennsylvanicus) sampled from an  orchard popula- 
t i o n  a f t e r  b roadcas t  t reatment  w i t h  t h e  commercial b a i t  VOLID decreased 
a s  t h e  o rcha rd  r a t e  o f  a p p l i c a t i o n  and concen t ra t ion  of Brodifacoum i n  
t h e  b a i t  decreased.  Ora l  LD50 determinat ions  f o r  t h e  exper imental  
r o d e n t i c i d e  EL-614 were 8.8 mg/kg f o r  meadow v o l e s  and 24.0 mg/kg f o r  
p ine  v o l e s  (M. pinetorum).  No s i z e  p re fe rence  by meadow and p ine  vo les  
f o r  b a i t  p e l l e t s  from 2.38 t o  4.76 m i n  diameter was observed i n  lab- 
o r a t o r y  t e s t s .  

In t roduc t ion :  
Roden t i c ides  r e p r e s e n t  a c o s t - e f f e c t i v e  means of c o n t r o l l i n g  or-  

chard vo le  numbers b u t  t h e i r  use  is n o t  wi thout  a s s o c i a t e d  problems. 
Among t h e s e  a r e  non- target  s p e c i e s  hazard,  b a i t  acceptance,  and t h e  
p o s s i b i l i t y  of r e s i s t a n c e  developing a f t e r  prolonged use. I n  our lab- 
o r a t o r y  we have examined secondary poisoning hazard from t h e  use of t h e  
a n t i c o a g u l a n t  Brodifacoum and eva lua ted  d i f f e r e n t  p e l l e t  s i z e s  t o  in-  
c r e a s e  b a i t  acceptance by vo les .  I n  a d d i t i o n ,  we t e s t e d  a new acu te  
r o d e n t i c i d e ,  EL-614, a g a i n s t  orchard vo les .  

Secondary po i son ing  hazard 
I n  t h e  f a l l  o f  1979 two s e c t i o n s  of an  orchard heav i ly  i n f e s t e d  

wi th  meadow v o l e s  (Microtus pennsylvanicus) were t r e a t e d  wi th  a b a i t  
c o n t a i n i n g  0.005% of  t h e  an t i coagu lan t  Brodifacoum (BFC) a t  10.5 o r  
45.9 kg p e r  o rcha rd  h e c t a r e  (Merson and Byers 1981a).  BFC burdens i n  
l i v e  v o l e s  cap tu red  from t h e  orchard 1 day t o  2 weeks a f t e r  b a i t  app l i -  
c a t i o n  (45.9 kg/ha) averaged 4.11 t 0.21 ppm. Live v o l e s  captured from 
t h e  a r e a  t r e a t e d  a t  10.6 kg/ha c a r r i e d  a mean ( t  SE) burden of 
1.97 2 0.16 ppm BFC. I n  1980 0.001% BFC b a i t  was app l i ed  t o  t h e  same 
orchard a t  22.5 kg/ha. Meadow v o l e s  c o l l e c t e d  from t h i s  orchard a t  
1 t o  14  days  a f t e r  b a i t  a p p l i c a t i o n  (n = 78) c a r r i e d  an  average of 0.65 
pprn BFC. Reduction i n  t h e  amount of a c t i v e  i n g r e d i e n t  i n  t h e  b a i t  was 
apparen t ly  e f f e c t i v e  i n  lowering BFC res idue  burden i n  t h e  vo les  and, 
consequent ly ,  secondary poisoning hazard t o  vo le  p reda to r s .  

EL-614 
An exper imen ta l  r o d e n t i c i d e ,  EL-614, was t e s t e d  i n  t h e  l abora to ry  

f o r  e f f i c a c y  a g a i n s t  meadow and pine  v o l e s  (M. pinetorum). EL-614 
( E l i  L i l l y  Co.) i s  a s ingle-dose a c u t e  neurotoxin .  Acute o r a l  LD 
de te rmina t ions  were made f o r  each s p e c i e s  according t o  s t andard  50 

methods (American Soc ie ty  f o r  Tes t ing  and Mate r i a l s  1978). The o r a l  

:7i? f o r  EL-614 i n  co rn  o i l  f o r  meadow v o l e s  was 8.8 mg/kg and 24.0 
g f o r  p ine  v o l e s .  I n  3-day cho ice  tests a g a i n s t  apple  f r u i t  

(Merson and Byers 1981b),  70% m o r t a l i t y  was observed i n  meadow vo les  
f ed  0.015% EL-614 b a i t .  A s i m i l a r  l e v e l  of m o r t a l i t y  was not  observed 



f o r  p ine  v o l e s  even a t  b a i t  concen t ra t ions  a s  h igh  a s  0.04% EL-614. 
There was an  i n d i c a t i o n  of t a s t e  ave r s ion  t o  p ine  vo les  wi th  EL-614 a s  
shown by t h e  s i g n i f i c a n t  (P < 0.05) d e c l i n e  i n  f i r s t  day b a i t  consump- 
t i o n  a t  i n c r e a s i n g  dosages.  

P e l l e t  s i z e  p re fe rence  by meadow and p ine  v o l e s  was s tud ied  i n  t h e  
l a b o r a t o r y  i n  1.83 m (6 f t . )  diameter water  t anks .  A 60 cm c i r c l e  was 
drawn on t h e  f l o o r  of each t ank  i n s i d e  of which were 3 n e s t  cans.  
'Golden De l i c ious '  app les  were placed around t h e  c i r c l e  and were con- 
t i n u o u s l y  a v a i l a b l e  t o  t h e  v o l e s .  Meadow o r  pine  v o l e  p a i r s  of t h e  
same s e x  were accl imated i n  t h e  t anks  f o r  24 h. One hundred p e l l e t s  of 
one of 3 p e l l e t  s i z e s  (2.38, 3.18, o r  4.76 mm diameter)  were broadcast  
i n  t h e  t anks  o u t s i d e  t h e  60 cm c i r c l e .  Af te r  16 h ,  t h e  weight and num- 
b e r s  of p e l l e t s  handled, consumed o r  cached were measured. Any p e l l e t s  
found i n s i d e  t h e  60 cm c i r c l e  were considered cached. The number of 
p e l l e t s  cached o r  consumed were c a l l e d  numbers handled. 

No s i g n i f i c a n t  e f f e c t  of p e l l e t  d iameter  was observed on p e l l e t  
consumption (g) by e i t h e r  v o l e  s p e c i e s  (Table 1 ) .  There was no s i g n i f i -  
c a n t  e f f e c t  of p e l l e t  d iameter  on t h e  number of p e l l e t s  handled by 
e i t h e r  s p e c i e s .  There was a s i g n i f i c a n t  e f f e c t  of p e l l e t  diameter on 
t h e  number of p e l l e t s  cached by p ine  v o l e s  (P < 0.05) wi th  s i g n i f i -  
c a n t l y  g r e a t e r  numbers of t h e  4.76 mm s i z e  found cached. This  e f f e c t  
was in f luenced  by t h e  number of p e l l e t s  pe r  u n i t  weight of each s i z e ,  
however. The number o f  4.76 mm diameter p e l l e t s  a v a i l a b l e  f o r  caching 
a f t e r  consumption was g r e a t e r  t h a n  t h e  number of 2.38 mm diameter 
p e l l e t s  a v a i l a b l e  because o f  t h e  f ive - fo ld  g r e a t e r  weight of each 4.76 
mm diameter  p e l l e t .  Fewer of t h e  4.76 mm diameter p e l l e t s  had t o  be  
consumed by t h e  p i n e  v o l e s  t o  f u l f i l l  t h e i r  consumption requirements.  

The l a c k  o f  p e l l e t  s i z e  p re fe rence  by p ine  v o l e s  i s  c o n s i s t e n t  
w i t h  f i e l d  obse rva t ions  of b a i t  removal by p ine  v o l e s  (Byers and Merson 
1 9 8 1 ~ ) .  These l a b o r a t o r y  d a t a  a r e  p re l imina ry  i n  n a t u r e  but  would a l s o  
i n d i c a t e  a d i f f e r e n c e  i n  b a i t  removal between p ine  and meadow v o l e s  
w i t h  p i n e  v o l e s  be ing  more prone t o  t h i s  type of behavior.  This  would 
a l s o  be  c o n s i s t e n t  wi th  f i e l d  obse rva t ions .  

References  

American Soc ie ty  o f  Tes t ing  and Mate r i a l s .  1978. Standard recommended 
p r a c t i c e  f o r  determining a c u t e  o r a l  LD f o r  t e s t i n g  v e r t e b r a t e  
c o n t r o l  agen t s .  Pages 347-348 ~ n n u 2 ?  Book of ASTM Standards.  
Ph i l ade lph ia ,  PA. 

Byers,  R. E., and M. H. Merson. 1 9 8 1 ~ .  Pine and meadow vo le  c o n t r o l  
i n  1980 f i e l d  p l o t s .  Pages 7-12 & R. E. Byers, ed .  Proc. F i f t h  
Eas te rn  P ine  and Meadow Vole Symp. March 4-5, 1981. Gettysburg, 
PA. 144 pp. 

Merson, M. H . ,  and R. E. Byers. 1981a. Non-target s p e c i e s  hazard of 
Brodifacoum use i n  o rcha rds  f o r  meadow vo le  c o n t r o l .  Pages 13-14 
i n  R. E. Byers ,  ed .  Proc. F i f t h  Eas te rn  Pine and Meadow Vole Symp. - 
March 4-5, 1981. Get tysburg,  PA. 144 pp. 



Merson, M. H., and R. E. Byers. 1981b. Laboratory efficacy of some 
commercial zinc phosphide baits used for control of meadow and 
pine voles in orchards. HortScience 16:49-51. 

Table 1. Pellets (100) broadcast in 1.83 m diameter tanks with 
meadow and pine vole pairs. 

Pcllot diameter 

- - 

Pellets Pellets Pellets cached 
cached consumed or consumed 
(No. ) (9) (No. 

Pine voles (pairs = 8) 

2.38 mm 40 a 2.4 

3.18 mm 46 a 1.9 

4.76 mm 91 b 1.4 

Meadow voles (pairs = 6) 

2.38 mm 14 1.2 

3.18 mm 37 1.6 

4.76 mm 61 1.5 

a,b Means in same column with different letters significantly 
different P < .05. 
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