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D i g e s t i b i l i t y  and N u t r i t i o n a l  Q u a l i t y  o f  Apple Tree Roots 
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F. A.  Serve110 and R. L. K i r k p a t r i c k  
Department o f  F isher ies and W i l d l i f e  Sciences 

V i r g i n i a  Poly technic  I n s t i t u t e  and State Un ive rs i t y  
Blacksburg, VA 24061 

K. E .  Webb, J r .  
Department o f  Animal Science 

V i r g i n i a  Poly technic  I n s t i t u t e  and State Un ive rs i t y  
Blacksburg, VA 24061 

Analys is  o f  the seasonal food hab i t s  o f  p ine voles (Microtus 
pinetorum) by Cengel e t  a l .  (1978) revealed t h a t  apple t r e e  r o o t  
consumption occurs on ly  dur ing w i n t e r  months. Increased r o o t  consump- 
t i o n  i n  the w i n t e r  has been postu lated t o  be due t o  a decrease i n  the 
q u a n t i t y  and q u a l i t y  o f  o ther  foods i n  orchards. However, the normal 
t rans loca t ion  o f  carbohydrates i n t o  the r o o t  systems o f  t rees dur ing  
the  dormant season may improve the q u a l i t y  o f  apple t r e e  roots  as a 
food source f o r  voles. One ob jec t i ve  o f  the  p ine vo le n u t r i t i o n  
s tud ies a t  V i r g i n i a  Polytechnic I n s t i t u t e  and State Un ive rs i t y  i s  t o  
examine the  seasonal v a r i a t i o n  i n  the q u a l i t y  o f  the p ine v o l e ' s  d i e t  
and the seasonal q u a l i t y  o f  apple t r e e  roo ts  as a food source f o r  p ine  
voles. 

Apple t r e e  roo ts  were c o l l e c t e d  from ten d i f f e r e n t  t rees i n  each 
o f  two orchards on a bimonthly basis from May t o  January. The moisture 
content  o f  these roo ts  was determined and was found t o  be r e l a t i v e l y  
constant  throughout the sampling period. The phloem and bark layers  
o f  the  roo ts  were then fed  t o  p ine voles i n  a d r i e d  and ground s t a t e  
i n  a m ix tu re  w i t h  Purina r a b b i t  chow t o  determine t h e i r  d i g e s t i b i l i t y  
by the d i f f e r e n c e  method. The roo ts  were about 50% d i g e s t i b l e  through- 
ou t  the  sampling period. The v a r i a b i l i t y  i n  the r o o t  d iges t ion  r e s u l t s  
ind ica ted  t h a t  t h i s  method was n o t  accurate enough t o  d i s t i n g u i s h  
small changes i n  d i g e s t i b i l i t i e s  between months. However, a n u t r i t i v e  
ana lys is  o f  the r o o t  d i e t s  by the Goering and Van Soest (1970) proce- 
dure f o r  analyz ing the  n u t r i t i v e  q u a l i t y  o f  feeds and forages showed 
t h a t  there was an increase i n  c e l l  solubles ( the h i g h l y  d i g e s t i b l e  
p o r t i o n  o f  the roo ts )  between May and January and a corresponding 
decrease i n  the  a c i d  detergent f i b e r  leve ls .  Compared t o  o ther  
forages u t i l i z e d  by p ine voles t h a t  have been examined i n  the  VPI&SU 
lab,  roo ts  were as d i g e s t i b l e  as orchard grass when fed  i n  s i m i l a r  
t r i a l s ,  b u t  much less  than c l o v e r  and dandelion. Future r o o t  analyses 
w i l l  inc lude bimonthly determinat ions o f  t o t a l  sugars, t o t a l  nonstruc- 
t u r a l  carbohydrates, e ther  ex t rac t ,  and crude p r o t e i n  leve ls .  

A se r ies  o f  d iges t ion  t r i a l s  us ing 24 d i e t s  made up o f  var ious 
combinations o f  f o u r  commercial feeds (Wayne 1 ab block, Purina 
r a b b i t  chow, and two v a r i t i e s  o f  Purina horse chows) and f i v e  orchard 
p lan ts  t h a t  a re  commonly fed  upon by p ine voles (orchard grass, c lover ,  
dandelion, apple t r e e  r o o t  bark, and apple) have been completed. 
Stomach contents o f  the  voles used i n  these t r i a l s  have a lso  been 
analyzed by the  Goering and Van Soest (1970) procedure. These data 



w i l l  be used t o  develop a regression equation t h a t  w i l l  p r e d i c t  the 
d i g e s t i b i l i t y  o f  the  p ine vo le ' s  d i e t  i n  the f i e l d  from a Van Soest 
ana lys is  o f  i t s  stomach contents. I n  add i t i on ,  data from t h i s  same 
experiment w i l l  be used t o  evaluate the l i g n i n  t racer  method o f  
determining t h e  d i e t  d i g e s t i b i l i t y  o f  f i e l d  caught voles. 

Stomach contents of p ine voles snap-trapped i n  many d i f f e r e n t  
orchards over  the l a s t  year  w i l l  be used t o  determine the seasonal 
v a r i a t i o n  i n  the d i g e s t i b i l i t y  of the p ine v o l e ' s  d i e t  us ing the 
p r e d i c t i v e  equat ion developed i n  the lab. These data, coupled w i t h  
in fo rmat ion  on the  seasonal changes i n  the n u t r i t i v e  q u a l i t y  o f  apple 
t r e e  roots ,  may a i d  i n  exp la in ing  why voles t u r n  t o  roo ts  f o r  a food 
source dur ing  the w i n t e r  months. 
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