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FO O D SE L E C T IV IT Y  IN TH E RED DEER T O W A R D S T W IG S OF TREES, 
SH R U B S, A N D  D W A R F -S H R U B S  *

WYBIÓRCZOŚĆ PO KARM OW A JELENIA SZLACH ET NEG O  W S T O S U N K U  DO PĘDÓW  
DRZEW, KRZEWÓW I KRZEW INEK

Food se le c t iv ity  of the red deer tow ard s tw ig s of 17 tree, sh ru b , and  
d w a rf-sh ru b  sp ec ies w as stu d ied  in th e  course of 551 te sts . It w a s found  
th at R u b u s  id a eu s  L., V a c c in iu m  v i t i s - i d a e a  L., Q u ercu s  sess i l is  Ehrh.,
S a l ix  ca p rea  L., S o rb us  aucupar ia  L., C o ry lu s  a v e l la n a  L., and R u b u s  
sp. p rov id e  the fir s t choice brow se. A c e r  p la ta n o id e s  L., C allu na  v u l g a ­
ris  (L.) Sa lisb ., B erb e r is  v u lg a r is  L., C a rp in u s  b e tu lu s  L., P a d u s  se ro t in a  
(Ehrh.) B orkh., Frangula  a lnus  M ill., V a c c in iu m  u l ig in o su m  L., and  
V. m y r t i l lu s  L. co n stitu te  th e  secon d  choice  food. P in us s i l v e s t r i s  L. and  
J u n ip e ru s  c o m m u n is  L. are the sta rv a tio n  food. A n a ly s is  o f va r ia n ce  
su b sta n tia ted  th e  sta tis tica lly  s ig n ifica n t v a r ia tio n  in th e  nu m ber of 
tw ig s  con su m ed  by th e  deer in rela tio n  to p la n t sp ec ies  and the season  
of year.

T he purpose of s tudy  was to de term ine  the  food selectiv ity  in red deer 
tow ards  p lan ts  given to him and  to exam ine its seasonal variation. The 
s tu d y  was conducted on one tam ed individual of the  red deer (Cervus  
elaphus  L i n n a e u s ,  1758). A t the m om ent of the  beginning of tests it 
was 2 m onths  old male calf ra ised in pen.

T ab le  1.

A n a ly s is  o f va r ia n ce  of the nu m bers of con su m ed  tw ig s  of p lan t sp ec ies  com pared. 
E m pirica l data w ere  ex p ressed  in p ercen tage  and la ter  tra n sfo rm ed  according  to

. the B liss  form ula.

S ou rce of var ia tio n D eg rees of 
freed o m

Su m s of 
sq u ares V ariance Femp.

Sea so n s (S) 3 3213.78 1071.26 4.29*
S p ec ies  (Sp) 15 93368.15 6224.54 24.90*
(S X Sp) 45 18247.03 405.49 1.62*
Error 458 114482.24 249.96 *

*) D ifferen ces  s ig n ifica n t at th e  le v e l of a  =  0.99.

Tests consisted in providing the deer w ith  food sets. A to tal of 20 sets 
w ere  handled  during  18 m onths  of s tudy  (July, 1967 — December, 1968). 
Each set consisted of 3 bundles of twigs of d iffe ren t p lan t  species. Tests 
included 17 species of trees, shrubs, and dw arf-sh ru b s  (Table 4). Tree 
and sh rub  samples contained 20 twigs, while  d w arf-sh ru b  samples — 
50 twigs per bundle. Twigs w ere h arves ted  im m edia te ly  before a test. 
Care was taken  to m ain ta in  a possibly equal size of twigs in each bundle. 
U neaten  rem nan ts  w ere  collected, accura te ly  counted, and the  browsing

* T he stu d y  w as su p p orted  by the U. S. D ept, o f A g r icu ltu re  grant N o F G -P o-169 .
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degree was recorded. A four g rade  classification was used. (1) whole twigs, 
(2) those consum ed  in lU, (3) consum ed in V2, and  (4) consum ed in 3A. 
O nly  one tes t was ca rried  out, as a rule, p e r  day. T here  was no o ther  
food in the  pen  du ring  a test.

D uring  the  s tu d y  period 551 observations w ere  taken  (3 bund les  in 
each observation). Twigs of one p lan t species prov ided  an ob jec t  of 
tes ting  at least on 14 occasions (Padus serotina) and  a t the  m ost on 44 
occasions (V acc in ium  m yrti l lus) .

In  order to d e te rm ine  if the  selectivity  tow ards p lan ts  of defin ite  
species is not a ffec ted  by the  composition of th e  set the re  w ere  com pared  
m eans  of twigs consum ed for th ree  species of brow se p lan ts  w ith  the  aid 
of m edian  test. This tes t was ca rried  out for Pinus silvestris  in a set w ith  
Quercus sessilis an d  Salix  caprea  and  in a set w ith  Padus serotina  and 
Q uercus sessilis; fo r  Corylus avellana  in a set w ith  R u b u s  idaeus  and  
Frangula alnus  an d  w ith  R ubus  sp. and Berberis  vu lgaris ; for Vacc in ium

T ab le  2.

D e ta iled  ex a m in a tio n  of tra n sfo rm ed  m eans of con su m ed  tw ig s  o f p la n ts com pared .

G roup S p ec ies
N u m b er  »M ultip le«  
of tests M ean in terv a l

1 P in u s  s i l v e s t r i s

V a c c in iu m  m y r t i l lu s  
„ V a c c in iu m  u l ig in o su m  

F ra n g u la  a lnus  
P a d u s  se ro t in a

C a rp in u s  b e tu lu s  
0  B e rb e r i s  v u lg a r is  

C allu na  v u lg a r is  
A c e r  p la ta n o id e s

R u b u s  sp.
C o ry lu s  a v e l la n a  

4 S o r b u s  a u cu p a r ia  
S a l ix  c a p re a  
Q u ercu s  sess il is

1 V a c c in iu m  v i t i s - id a e a  
y R u b u s  id a eu s

35 6.072

44 31.173 
40 38.127 in  0 0  

27 39.088 
14 39.212

36 42 327
27 43.055 q 7 » 
44 48.568
18 49.620

34 50.100 
40 50.744 
25 52.915 8 4 1

28 54.453 
33 55.650

40 59.611 ) 7  07
37 60.336 j

vitis-idaea  in th e  set w ith  V. m y rt i l lu s  and  V. u lig inosum  and w ith  Cal- 
luna vulgaris  and  Vacc in ium  uliginosum.

The following resu lts  w ere  obtained from  %2 test: 1.468 for Pinus sil­
vestris,  0.876 for C orylus avellana, 0.670 for Vaccin ium  vitis-idaea  which 
w ith  one d.f. a re  low er than  f  0.0s . T herefore  the composition of the  set 
does not affect the  in tensity  of the  consum ption  of any of the  th ree  tested 
p lan t  species. T he conclusion is im portan t  s ince on its basis the  decision 
w as m ade  to develop resu lts  of p re ference tests  w ith  neglect to the 20 
sets in use, w hile  d irec tly  com paring th e  17 p lan t species tested.
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As a resu lt  of analysis of var iance (Table 1) the  hypothesis  per ta in in g  
to the  hom ogeneity  of individual effects (seasons of y ea r  and  p la n t ,  
species) was rejected . It  was found th a t  differences in the n u m b e r  of 
consum ed twigs of p lan t  species u n d er  com parison are  highly significant. 
As a re su lt  of t -D u n can ’s tes t (E 1 a n d t, 1964) 5 groups i l lu s tra ting  food 
pre ferences  of the red  deer  w ere identified  am ong th e  16 p lan t  species 
com pared  (Table 2). Com m on ju n ip e r  which, due to a com plete  re fusal  
by the  red  deer (out of 640 twigs offered  th e  red  deer consum ed ha lf  of 
a twig) was not included in the statis tica l analysis of tes t resu lts  and  
obviously should be in ser ted  in the  f irst  position in this sequence (in the  
zero group).

The analysis  of var iance  (Table 1) also indicated a high significance 
of d ifferences in the  n u m bers  of tw igs consum ed during  ce rta in  seasons 
of the year. In  this connection the  detailed  exam ina tion  of d iffe rences 
am ong m eans for seasons (Table 3) w as carried  out w ith  the aid of t -S tu ­
d e n t ’s tes t w ith  P — 0.05 as a limit value. It was found th a t  s ta tis tica lly  
significant differences occur exclusively be tw een  a u tu m n  and  the  
rem ain ing  seasons. .

T ab le  3.

D e ta iled  e x a m in a tio n  o f tra n sfo rm ed  m ean s of tw ig s co n su m ed  du rin g  in d iv id u a l  
sea so n s o f  th e  year w ith  th e  aid o f t -S tu d e n t’s test.

S ea so n
v ersu s
season

M odulu s o f d ifferen ces  
b e tw e en  m ean s

Su m m er A u tum n W inter
sm a lles t  s ig n ifica n t  

d ifferen ce

Sp rin g (x-, —  Xj )  
to • Sf

2,503
3,263

6,824 * 
3,100

3,239
3,315

Su m m er (Xj —  Xj )
to • s v

4,321 * 
2,850

0,736
3,120

A u tum n (.r; —  Xj )
to * S f

3,585 * 
3,081

*) M eans the s ig n if ica n ce  at the le v e l  a =  0.05.

Table 4 illus tra tes  the  sequence in food selectiv ity  of the  red  deer  
tow ards p lan ts  of 16 species offered to it during  individual seasons of 
year. It resu lts  from th is  table  that, ap a r t  from  plan ts  w illingly  consum ed 
during  all seasons of th e  y ea r  (means >  50%), th e re  is the  group of p lan ts  
w illingly consum ed only  during  defin ite  seasons of year. Such p lan ts  in 
spring include: Calluna vulgaris  and A cer platanoides;  in su m m er  — 
Quercus sessilis, A cer  platanoides,  and Carpinus betulus;  w hile  in w in ­
ter  — Calluna vulgaris. Hence, an o th e r  group of p lan ts  p re fe rred  by  the 
red deer only seasonally  comprise four from am ong the  17 tes ted  p lan t  
species. Of in terest  is th a t  during  au tum n , ap a r t  from  the  four p lan ts  of 
the 1st choice, the re  w e re  no p lan ts  p a r ticu la r ly  w illingly  consum ed.



T ab le  4.

C om parison  o f th e  seq u en ce  in food  se le c t iv ity  to w a rd s p la n ts  te s ted  du rin g  in d iv id u a ls  sea so n s o f year.

Sp rin g  HII-V)

S p ec ies M ean

Vac. v i t i s - i d a e a  67.5
R u b u s  id a eu s  65.3
S a l ix  c a p re a  60/7,
S o rb u s  a u c u p a r ia  58.2
C a llu na  v u lg a r i s  56.7
C o ry lu s  a v e l la n a  54.6
R u b u s  sp . 51.3
A c e r  p la ta n o id e s  50.1
B e rb e r i s  v u lg a r i s  47.2
Q u ercu s  se ss i l is  46.4
Vac. u l ig in o su m  46.4
C a rp in u s  b e tu lu s  45.2
P a d u s  se ro t in a  42.8
Frangula  a lnus  42.0
Vac. m y r t i l lu s  31.6
P in u s  s i l v e s t r i s  3.7

S u m m er  (VI-VIII) 

S p ec ies  M ean

Q. sess i l is  68.4
R. idaeu s 60.3
S.
A.

ca p rea  60.0. 
p la ta n o id e s  5B.6

V. v i t i s - i d a e a 55.3
S. a u cupar ia 54.4
c. ave l la n a 52.7
R u b u s  sp. 52.3
C. b e tu lu s 51.9
B. vu lg a r is 45.7
F. a lnu s 42.5
P. se ro t in a 40.7
V. u l ig in o su m 33.2
C. v u lg a r is 30.1
V. m y r t i l lu s 18.4
P. s i l v e s t r i s 8.4

A u tum n (IX -X I) 

S p ec ies  M ean

R. idaeu s 60.6
c a p r e a ________ 53.0

S. a ucup a r ia 50.2
V. v i t i s - id a e a 50.1
c. ave l la n a 48.4
R u b u s  sp. 48.2
A. p la ta n o id e s 46.6
Q. sess il is 42.2
C. vu lg a r is 41.2
B. vu lg a r is 38.1
C. b e tu lu s 37.6
F. alnu s 37.2
P. se ro t in a 36.5
V. m y r t i l lu s 34.6
V. u l ig in o su m 33.6
P. s i l v e s t r i s 5.1

W inter (X 1I-II)

S p ec ies  M ean

V. v i t i s - i d a e a 70.1
c. v u lg a r is 61.9
R. id a eu s 55.3
S. id a eu s 50.5
Q. sess il is 49.9
S. caprea—
R u b u s  sp. 48.1
C. a v e l la n a 46.6
A. p la ta n o id e s 44.3
B. v u lg a r is 43.8
V. u lig in o su m 41.6
P. se ro t in a 39.2
V. m y r t i l lu s 35.8
F. a lnu s 35.4
C. b e tu lu s 29.3
P. s i l v e s t r i s 6.1

W hole year  (I-X II)

S p ec ies M ean

R. id a eu s 60.3
V. v i t i s - i d a e a 59.6
Q. sess i l is 55.6
S. ca p rea  _ ___ 55.4 )
S. a u cu p a r ia 52.9
C. a v e l la n a 50.7
R u b u s  sp. 50.1
A. p la ta n o id e s 49.6
C. v u lg a r i s 46.6
B. v u lg a r is 43.0
C. b e tu lu s 42.3
P. se ro t in a 39.2
F. alnus 39.1 •
V. u l ig in o su m 38.1
V. m y r t i l lu s 31.2
P. s i l v e s t r i s 6.1
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The seasonal selectivity for twigs of trees, shrubs, and d w arf-sh rubs  
is indicated by the  num ber of p lan t  species which reach the  m ean  of 
twigs consum ed exceeding 50 during  individual seasons of year. And so 
in spring th e re  w ere  8 such species, in sum m er —  9, w hile  in au tu m n  
and  w in te r  — only 4.
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D ifferen ces  w ere  sh o w n  in the len g th  of the ta il, th e  h ind  foo t and  
in particu lar  the d iastem a b e tw een  in d iv id u a ls  from  an iso la ted  po~ 
p u la tion  o f P i t y m y s  ta tr icu s  from  th e  B esk id  Ż y w ieck i area and P i t y -  
m y s  ta tr ic u s  from  th e  T atra M ts. T h e  m ou n ta in  p o p u la tion s (Su detes, 
B esk id  Ż y w ieck i) of P i t y m y s  s u b te r r a n e u s  e x h ib it  fa r -rea ch in g  s im ila ­
rity  o f ch aracters and on th is a cco u n t can be co n sid ered  as m o rp h o­
lo g ica lly  id en tica l. It is o n ly  ta il len g th  and len g th  o f th e  h in d  foot 
w h ich  are s lig h tly  greater  in in d iv id u a ls  from  m ou n ta in  p o p u la tion s  
than  in th ose  from  lo w la n d  areas.

The subspecies taxonom y of the genus P i ty m y s  M c M u r t r i e ,  1831, 
has not been fully  elaborated and the differences found in the num ber 
of subspecies estim ated  for Europe w ould not appear to have been 
completely explained. In view off the  fact th a t  only small num bers  of 
represen ta tives  of this genus occur the  n u m b er  of studies giving m ore 
com prehensive t re a tm e n t  of taxonom ic and  m orphological p roblem  in 
C en tra l  Europe is small ( L a n g e n s t e i n - I s s e l ,  1950; K r a t oc h v i 1, 
1952, 1964; A 1 1 n e r, 1958; N i e t h a m m e r ,  1960; K ö n i g ,  1962). 
In Polish l i te ra tu re  one of the ou ts tanding  studies in this field is that  
by W a s i l e w s k i  (1960) analysing the Białowieża population  of P i ty ­
m y s  subterraneus  (de S e l y s  L o n g c h a m p s ,  1835). K o w a l s k i  
(1960) exam ined a small num ber of E uropean  pine voles from  several 
places in the  C arpa th ian  Mountains. T here  is, however, a lack of in for­
m ation  on the  morphological charac te rs  of m oun ta in  populations.

A fte r  obtaining a larger num ber of common european  pine voles from  
the Sudetes, Żywiecki Beskid m ounta in  areas  and  T a tra  p ine voles from 
Pilsko (Żywiecki Beskid area) it proved  possible to give some supple­
m en ta ry  inform ation  on the ir  morphology.


