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TANK TEST METHOD FOR DETERMINING ROOTSTOCK RESISTANCE TO PINE 
VOLE ATTACK 
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New York S t a t e  Agr icu l tu ra l  Experiment S t a t i o n ,  Cornel l  Univers i ty ,  
Geneva, NY 14456 

ABSTRACT: Pine vo le  a t t a c k  of one-year-old stem t i s s u e  of clones rep- 
r e sen t ing  many hybrid and o the r  species  revealed 5 c u l t i v a r s  apparent ly  
l e s s  suscep t ib le  t o  damage when compared t o  Golden Del ic ious  stems. 
Fusca seemed t o  be l e a s t  a t tacked along with  74R5M9-62, PI  286613, 
N . Y .  11928, and Hal l .  

INTRODUCTION: Several methods of pine vo le  con t ro l  have been used 
by growers i n  the  Central-Eastern United S ta te s .  For t h e  pas t  15-20 
years  Endrin was used a s  a ground spray t o  con t ro l  p ine  vo les  (4 & 5 ) .  
However, where Endrin has  been continuously used f o r  over 10 years ,  
r e s i s t a n t  s t r a i n s  of mice have developed thus decreasing i t s  e f fec t ive -  
ness  (2).  I n  recent  years  ant icoagulant  b a i t s  have been used t o  con- 
t r o l  these  r e s i s t a n t  voles .  

The development of new and e f f e c t i v e  roden t i c ides ,  t h a t  a r e  a l s o  
environmentally s a f e ,  has been an expensive and long term p r o j e c t .  
Many chemical companies faced with  t i g h t e r  f e d e r a l  r e g i s t r a t i o n  laws 
and increased expenses a r e  becoming more r e l u c t a n t  t o  inves t  money i n  
t h e  development of rodent ic ides  ( 6 ) .  

Cul tu ra l  management p r a c t i c e s  have not  proven adequate f o r  con- 
t r o l l i n g  the  pine  vo le  problem,&areexpensive i n  terms of l abor ,  energy, 
and machinery. Even though combinations of c u l t u r a l  and tox ican t  con- 
t r o l  methods have been found t o  be  e f f e c t i v e  f o r  vo le  con t ro l  (2 ) ,  t h e  
a d d i t i o n a l  expense f o r  c u l t u r a l  changes may be quest ionable .  

New methods must be developed t o  con t ro l  vo le  damage during pe r i -  
ods when the  grower cannot b a i t  o r  spray ( i e  under snow). The develop- 
ment of roots tocks  r e s i s t a n t  t o  damage could g r e a t l y  reduce t h e  sever- 
i t y  of t h e  vo le  problem. Some roots tocks  have been observed by Hort i -  
c u l t u r i s t s  t o  have vole  damage d i f f e rences .  We have developed a 
screening technique f o r  p o t e n t i a l l y  r e s i s t a n t  roots tocks .  

MATERIALS & METHODS: Most of t h e  c u l t i v a r s  used i n  these  experi-  
ments were provided by D r .  Cumins a t  t h e  Geneva Research S t a t i o n  i n  
Geneva, N.Y. The ma te r i a l  was co l l ec ted  and shipped whi le  s t i l l  f u l l y  
dormant during t h e  winter  months (January - March) of 1977 and 1978 t o  
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Winchester, Va. Golden Del ic ious  sc ions  co l l ec ted  i n  t h e  Winchester 
a rea ,  were used i n  a pai red comparison tank t e s t  wi th  t h e  wood s e n t  
from Geneva. 

The animals were a d u l t  p ine  vo les  trapped i n  t h e  Winchester a rea  
and some juven i l e s  r a i s e d  i n  cages. Twenty mice were se lec ted  f o r  each 
experiment, however, by t h e  end of t h e  period some animals were usual ly  
k i l l e d  (2-5) i n  f igh t ing .  The tank was 6 f e e t  i n  diameter wi th  a c i r -  
c u l a r  p a r t i t i o n  i n  t h e  cen te r ,  4 f t  i n  diameter.  Six  inches of sandy 
loam s o i l  mixed with  oak bark mulch was put i n  t h e  tank. The animals 
were then placed i n  t h e  tank cen te r  p a r t i t i o n e d  area .  I n  1977, bur lap 
s t r i p s  were o f fe red  f o r  bedding and i n  1978 orchard g rass  and n a t u r a l  
ground cover was used. #The tank was insu la ted  t o  keep t h e  temperature 
a t  20 + 2 "  C .  It was a l s o  covered and kept  i n  t o t a l  darkness.  The 
animals were o f fe red  water and commercial r a t  food ("Lab-Blox", Al l i ed  
M i l l s ,  I nc . ,  Chicago, I l l i n o i s )  continuously throughout a l l  experiments. 
There were 19 single-stem r e p l i c a t i o n s  wi th  t h e  wood arranged i n  blocks 
equa l ly  spaced i n  t h e  o u t e r  12 inch circumference of the  tank. The 
stems were placed i n  4 inch f l o r a l  tubes containing water t o  prevent 
t h e  m a t e r i a l  from drying during t h e  t e s t .  The wood ranged from 0.15 - 
1.01 cm i n  diameter and 15-17 cm long taken from 1 year-old-wood. The 
f l o r a l  tube was placed i n  t h e  s o i l  allowing approximately 10 cm of t h e  
stem t o  remain above ground and exposed t o  t h e  voles .  The holes  i n  t h e  
p a r t i t i o n  were opened t o  allow t h e  animals access  t o  t h e  wood. They 
were exposed t o  t h e  wood f o r  varying l eng ths  of t ime, mostly 72 and 96 
h r s .  Af te r  t h i s  per iod t h e  wood was removed and r a t e d  by a 0-4 damage 
r a t i n g :  0 = no damage, 1 = l e s s  than ha l f  g i rd led ,  2 = 112 g i rd led  o r  
more, 3 = completely g i rd led ,  4 = cu t  i n t o  a t  l e a s t  two pieces  ( 3 ) ,  
and a s u b j e c t i v e  measure of t h e  % bark removed was a l s o  recorded. 

RESULTS AND DISCUSSION: The roo t s tock  Fusca has been r e j e c t e d  by 
t h e  voles  i n  2 t e s t  years  (1977, 1978, Table 1 and 2).  A Japanese root- 
s tock  M. X sublobata  PI  286613, Ha l l ,  and N . Y .  11928 a l s o  turned out  
s i g n i f i c a n t  i n  1977 (Table 1) . 

Varying diameters of t h e  wood was found t o  in f luence  t e s t  r e s u l t s .  
This problem was reduced with  t h e  e x t r a c t i o n  of t h e  diameter covar ient  
i n  1977 (Table 1 )  and e l iminated by t h e  use  of pai red comparison t e s t -  
ing  wi th  s i m i l a r  diameter wood i n  1978 (Table 2) .  

We f e l t  t h e  tank t e s t  used i n  t h e  1977 and 1978 experiments had 
c e r t a i n  advantages t o  caged t r i a l s  (1) such a s :  1 )  p ine  vo les  were 
placed i n  a more n a t u r a l  environment, 2) animal t o  animal v a r i a t i o n  was 
removed because a l l  wood i n  an experiment was sub jec t  t o  exposure t o  a l l  
animals i n  t h e  tank,  3) l e s s  wood i s  used, 4)  more v a r i e t i e s  and types 
can be  t e s t e d  a t  one time. The pa i red  comparison t e s t i n g  i n  t h e  1978 
t r i a l s  removed t o  a l a r g e  degree problems with  t h e  diameter f a c t o r  and 
is  t h e  p re fe r red  method a t  t h i s  time. 



Table  1. Damage t o  app l e  r o o t s t o c k  stems by p ine  v o l e s  i n  a 72 h r .  
t ank  t r i a l ,  u s ing  'Golden De l i c ious '  a s  a s t anda rd .  

Rootstock 
Adjusted Adjusted Damage Rat ing  
Damage (%)' (0-4)X 

P I  286613 14  a Z  
NY 11928 15  a 
H a l l  1 8  ab 
Fusca 26 ab 
PK 14 

W 
35 bc  

Golden De l i c ious  ( f )  44 c 
Rink 752 46 c 
Contro l  47 c 
Parwar 50 c 

1.1 a 
1 .2  a 
1 .4  ab 
1 .7  abc  
2 .1  bcd 
2.4 cd 
2.5 d 
2.5 d 
2.6 d 

Mean s e p a r a t i o n ,  w i t h i n  columns by Duncan's m u l t i p l e  range  
test,  5%. 

Percentage  a r c  s i n  transformed means p re sen t ed  were a d j u s t e d  f o r  
wood d iameter  cova r i en t .  Pe rcen t ages  were an e s t i m a t i o n  of ba rk  
s t r i p p e d  from stem p i e c e s .  

Damage r a t i n g :  0 = no damage, 1 = l e s s  t han  112 g i r d l e d ,  
2 = 112 g i r d l e d  o r  more, 3 = completely g i r d l e d ,  4 = cu t  i n t o  a t  
l e a s t  two p i eces .  Means p re sen t ed  were ad ju s t ed  f o r  wood 
d iameter  cova r i en t .  

W 
Golden De l i c ious  stems were al lowed t o  absorb a 50 : l  formaldehyde: 
water  s o l u t i o n  from t h e  c u t  base  f o r  72 h r s .  
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