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E x am in a tio n  w as m ad e  of th e  tro p h ic  re la tio n s  of th e  ro e  d eer 
C ap reo iu s  c ap reo lu s  (L innaeus, 1758) in  th re e  age  classes of tre e  s ta n d  
a n d  a lso  in  th e  p a rtly -w o o d ed  fa llow  lan d  of a  fre sh  deciduous fo re s t 
in th e  B iałow ieża P rim e v a l F o res t. D ata  w ere  ob ta in ed  b y  m ean s  of 
d ire c t o b se rv a tio n s of co n tac ts  by g ro u p s of ta m e  ro e  deer w ith  p lan ts . 
Food sup p ly  an d  dem an d  re la tio n s  w ere  in v es tig a ted  by m eans of 
co m paring  in ten s ity  of feed ing  by th ese  an im a ls  on d if fe re n t p la n t 
spec ies w ith  th e  ab u n d an ce  of th e  la t te r ’s occu rrence  in  th e  a rea . Roe 
d ee r consum ed 97 ou t of th e  155 ligneous an d  h e rb  p la n t species 
g ro w in g  th e re . T h is  m o d era te  consum ption  of th e  food su p p ly  (abou t 
63VO) w as due  to  th e  low  deg ree  of o ccu rren ce  of a considerab le  n u m b er 
of species. In c lu sio n  of a p la n t in  th e  ro e  d ee r 's  d ie t an d  its s ig n ifican t 
co n tr ib u tio n  to w a rd s  th e  com position  of th e  a n im a ls ’ d ie t dep en d  
ch ie fly  on th e  deg ree  of th e  p la n t’s occurrence  in  th e  a rea . A c h a ra c 
te r is t ic  fe a tu re  of th e  food h ab its  of ro e  d ee r in a  fre sh  deciduous 
fo re s t is th a t  dem an d  is defined  by supp ly . F ro m  ab o u t 72®/o to  83®/* 
of co n tac ts  w ith  p la n t species consum ed  in p ro p o rtio n  to  th e ir  occu r
ren ce  w ere  reco rd ed  in successive age c lasses of tre e  s tands. S pecies 
in re sp ec t of w h ich  dem and  exceeds su p p ly  fo rm  fro m  1.8*/o to  4.2®/o 
of con tac ts . U sing w h a t a re  te rm ed  “ b its” , i.e. s tan d a rd ised  u n its  of 
consum ption , e x am in a tio n  w as m ad e  of th e  y ea rly  cycle of th e  roe 
d e e r’s consum ption . P la n ts  w hich  a re  no t becom ing ligneous, i.e. h e rb  
p la n ts  an d  th e  c u rre n t y e a r’s g ro w th  of ligneous p lan ts , an d  th e ir  
leaves, fo rm  food p a r tic u la r ly  a ttra c t iv e  to  roe deer. T he  considerab le  
p ro p o rtio n  of b row se in th e  a n im a ls ’ d ie t in w in te r is to  a g re a t e x te n t 
d u e  to  th e  lack  of m ore  su itab le  food, as is show n by th e  a b ru p t 
d ecrease  in  th e ir  consum ption  of b row se  in  fav o u r of h e rb  layer p la n ts  
w h en  w in te r  th aw s  expose  th e  h e rb  layer. Roe deer h av e  been  show n 
to p re fe r  th e  g en e ra tiv e  p a r ts  of h e rb  lay e r p lan ts . To conclude th e  
d iscussion  on th e  ro e  d e e r’s food p re fe ren ces  it w as found  th a t  th e  
p ic tu re  of th e  tro p h ic  re la tio n s  of roe d ee r is th e  re s u lta n t , m a in ta in ed  
in d ynam ic  eq u ilib r iu m  of th e  ab io tic  an d  b io tic  e lem en ts , v a ria b le  
in tim e  an d  space, of th e  a n im a ls ’ req u irem en ts . T he so le  fu n c tio n  of 
food p re fe ren ce  is to m a in ta in  th is  d ynam ic  balance . T h e  decisive 
fac to r in  fo rm a tio n  of food re la tio n s  is a lw ays th e  food su p p ly  c u r 
re n tly  av a ilab le .

[F o re s t Res. In s t., Sect. N at. P ro tec tio n , 17—230 B iałow ieża, P o lan d ]
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1. IN TR O D U C TIO N

The roe deer, Capreoius capreolus (Linnaeus, 1758), is a characteristic 
representative of the primitive, concentrating-selective, type of food 
habits (Hofmann, 1978, 1979 ; Van de Veen, 1979). It possesses a simple 
stomach of relatively small capacity, in which food remains for an 
relatively short time, and consequently the animal m ust consume food 
during numerous short feeding periods (8—11 times per 24 hours) (Bube- 
nik 1959 ; K urt, 1968). This type of stomach is not adapted to utilizing 
poor food, from large quantities of which it would be possible to extract 
only a small amount of nutritive substances, but has the ability to 
select easily digested high-energy food (Ellenberg, 1975 ; Hofmann, 1978, 
1979). The composition of microorganisms present in the roe deer’s 
alimentary tract also deserves attention. Only one species of infusorian 
(Entodinium dubardii Buiss.) lives in the roe deer’s stomach, which is 
exceptional in comparison with other species of deer (Drescher-Kaden 
& Seifelnasr, 1977). E. dubardii is presumably very sensitive both to 
any change in the composition of food and to monotonous food (Bubenik, 
1959 ; Bruchholz, 1975).

All the foregoing results in the roe deer being the most fastidious 
species of all the deer kind in respect of its food requirements. On the 
other hand, it is known tha t it is the most common representative of 
deer in extensive areas of Eurasia. It can live equally well in a dry and 
cold climate or a humid and warm one, in a forest or field habitat. It 
arises from this that while retaining all its “fastidiousness” in choice of 
food, the roe deer m ust be able to make up its diet from the food supply 
currently available in the given area.

That this is in fact the case is shown by the discrepancies between 
results of studies on the consumption of the roe deer’s food obtained 
in different parts of its range. Even the food from one geographical 
region, but from different natural biotopes, may exhibit far-reaching 
differences, hence the main emphasis in studies on its food should be 
given to ascertaining the mechanisms forming the picture of trophic 
relations.

The purpose of the studies undertaken was to examine the trophic 
relations of the roe deer in a mixed forest, paying particular attention
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to supply and demand relations and seasonal variations in the com
position of the food consumed by this species. The studies discussed in 
the further part of this paper were carried out in the Białowieża Prim e
val Forest, since despite the pressure exerted by man over the course 
of many centuries, this forest region has retained a relatively natural 
character and considerable variety of flora (Faliński, 1968), which 
facilitates revelation of the roe deer’s natural food preferences. The 
results obtained under these conditions may be useful for interpreting 
the picture of food relations in the case of animals subject to pressure 
by humans in the wide sense of the word.

2. M A T ER IA L  AND M ETH O D S

S tu d ies  on th e  tro p h ic  re la tio n s  of ro e  d ee r in  a m eso -eu tro p h ic  fre sh  deciduous 
fo re s t M eU tti-C arp ine tum  Sok. 1976 w e re  ca rr ied  ou t fro m  Ju n e  1976 to  A pril 
1979. O bserva tions w ere  m ad e  of a  to ta l n u m b e r of 7 roe d ee r (3 fem ales and  
4 m ales) ob ta in ed  fro m  th e  w ild  s ta te  a t  th e  age of 1 to  7 days and  a rtif ic ia lly  
fed  (K ossak, 1981). A fte r th e  period  of re a r in g  th e  young  an im a ls  h a d  ended , 
th e y  w ere  su p p p lied  w ith  su p p le m e n ta ry  food, i.e. th e  fo d d er used in  open  h u n t
ing ran g es  solely  d u rin g  th e  tim e  th e  a re a  w as u n d e r  snow . O ver th e  w ho le  y ear 
th e  an im a ls  w e re  k ep t su p p lied  w ith  sa lt in  sa lt- lic k s  an d  d rin k in g  fac ilitie s  w ere  
m ad e  av a ilab le  to  th em  in sum m er.

D u rin g  th e  f i r s t  6 m on ths of life th e  roe  d eer lived  in  an  0.84 h a  en c lo su re  
s i tu a te d  in  a fre sh  deciduous fo rest. T he en c lo su re  inc luded  fa llo w  la n d  p a r tly
covered  by a young se lfsow n  tre e  stan d , and  in th e  fu r th e r  p a r t  of th is  p ap e r
has b een  re fe rre d  to as th e  fa llow  land . As from  th e  7th m o n th  of life  th e  roe  
d e e r w e re  p laced  in an  enc lo su re  fen c in g -in  21.34 h a  o f fre sh  m ixed  deciduous 
fo rest. T he  p ro p o rtio n  of age classes of th e  to ta l  a re a  w as as fo llow s : 3.14 ha of 
p la n ta tio n  se t u p  in  1976, 10.10 h a  of young  tre e s  fro m  12 to  22 y ea rs  old (th icket) 
an d  8.10 h a  of tim b e r s tan d , from  118 to  158 y ea rs  old.

T h e  w hole o f th e  m a te ria l on th e  ro e  d e e r’s food re la tio n s  w as co llec ted  by  
m ean s  of d irec t observations, th e  o b se rv e r m oving  as th e  in d iv id u a l observed  
m oved , an d  reco rd in g  on a ta p e  re c o rd e r  d a ta  on th e  food consum ed an d  a ll da ta  
on th e  a n im a ls ’ b eh av io u r an d  e x te rn a l fac to rs  cap ab le  of a ffec tin g  th e  an im a ls ’ 
b eh av io u r . O ne obse rv a tio n  period  lasted , in  th e  case of faw ns, fo r th e i r  w hole 
a c tiv ity  period  (from  re s t  to  rest) an d  fo r a d u lt a n im a ls  ap p ro x im a te ly  one h ou r, 
w ith  a  g ran d  to ta l  of 286 o b serva tion  periods. O b se rv a tio n s  w ere  m ad e  a t  d if fe re n t 
tim es o f th e  day , m orn ing  hours p red o m in a tin g , in  acco rd an ce  w ith  th e  an im a ls ’ 
a c tiv ity  in th e  g iven  season. D a ta  on a n n u a l an d  24-hour cycles of th e ir  ac tiv ity  
h a s  b een  d iscussed  se p a ra te ly  (K ossak & M yślinski, in  prep.).

O n e  o b se rv a tio n  period  took  a  day, en d eav o u r being  m ade  to  observe  a  d if
fe re n t ind iv idua l each tim e. O bserva tions beg an  w ith  sea rch in g  fo r th e  ro e  d eer 
in  th e  enclosu re , avo id ing  a n y  a tte m p ts  a t  a tt ra c t in g  th em  in  o rd e r to  avoid
d is tu rb a n c e  in th e ir  choice of a feed ing  p lace . If  th e  in d iv id u a l concerned  w as
n o t feed ing , th e  o b se rv e r e ith e r  w a ited  u n til th e  en d  of th e  re s t  period , o r chose 
fo r obse rv a tio n  an  ind iv idua l ac tiv e  d u rin g  th e  period .

In  o rd e r to  define  th e  com position  of th e  ro e  d e e r’s food th e  m ethod  of
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reco rd in g  con tac ts  w as u sed , considering  as one c o n tac t a  sing le  cro p p in g  a n d  
sw allow ing  of a  piece, th e  w hole o r sev e ra l p la n ts  of th e  g iv en  species. T h e  
fo llow ing  desc rip tio n  w as a d h e re d  to  in reco rd in g  co n tac ts  : leaf, shoo t w ith  leav es 
o r w ith o u t leaves, c ropped  fro m  grow ing  p lan ts , leaves or shoots ly in g  on  th e  
g ro u n d , th e  b a rre n  p a r t  of a  h e rb  p la n t, flow ers, f ru its  and  seeds cro p p ed  fro m  
p la n ts  g ro w in g  or fa llen  on to  th e  g round . In  som e cases defin ition  w a s  lim ited  
to  genus only, e.g. V iola sp. G rasses and  sedges w e re  considered  jo in tly  a s  one 
food g roup , a n d  th e  sam e w as done in re la tio n  to  fung i an d  m ushroom s.

A s feed ing  u n its  re co rd ed  by th e  co n tac t system  d iffe red  g rea tly  fro m  each  
o th e r in  re sp ec t of m ass,in  o rd e r to  define  th e  p e rcen tag e  of d if fe re n t p la n ts  in 
th e  roe  d e e r’s d ie t over th e  y e a rly  cycle an  a tte m p t w as m ade a t  p a r t ia l u n if ica tio n  
of d a ta  by m ean s of a  rhass conversion  fac to r. T h is  w as  ob ta in ed  b y  th e  fo llow ing  
m e th o d : th e  o b se rv e r re co rd ed  on a tap e  re c o rd e r  th e  co n tac ts  consum ed  by  
a g iv en  an im a l, and  a t  th e  sam e tim e  took sam p les s im ila r in  size and  ap p e a ra n c e  
fro m  th e  sam e species and , w h e re v e r possib le, a  sam p le  of th e  p la n t itse lf. S am p 
les w ere  ta k e n  on ra in le ss  days a f te r  dew  h ad  d ried , p laced  in  a p las tic  co n ta in e r

T ab le  1
M ass conversion  fac to rs  used  fo r u n if ica tio n  of contac ts.

D uring  w in te r  period  w ith  a snow  cover (Dec. 1 —  A pril 10) no conversion  
fac to rs  w e re  used because  of lack  of u n d erg ro w th .

D ate A verage  m ass of 1 co n tac t in  g C onversion fac to r
H erb
p lan ts

L igneous F ung i A corns 
p la n ts

H erb
p la n ts

L igneous
p lan ts

F u n g i A corns

10.4 —25.5 0.38 0.23 1 0.6
26.5 — 30.6 0.45 0.36 1 0.8

1.7 — 31.7 0.27 0.37 1 1.4
1.8 —31.8 0.19 0.30 1 1.6
1.9 — 30.9 0.20 0.40 1.26 2 .001 1 2.0 6.3 10.0
1.10—30.11 0.20 0.42 1 2.0

W in te r 
th a w  ; snow  
ab sen t 0.18 0.42 1 2.0

1 W eigh t of one aco rn  is g iven  in  acco rdance  w ith  “Z asad y  h o d o w lan e” [B reeding 
P rin c ip le s] (1969).

an d  im m ed ia te ly  on com pletion  of o b se rv a tio n s w ere  w eighed  a n d  d iv ided  in to  
ligneous an d  h e rb  p la n ts  a n d  fungi. T he  fre sh  m ass of th e  sam p le  w as n ex t 
d iv ided  by  th e  reco rded  n u m b e r of con tac ts , ob ta in in g  th e  av e rag e  w eigh t of 
a co n tac t in  th e  g iven  g ro u p  of p lan ts . T h is w e ig h t w as th e  re s u l ta n t  o f d iffe ren t 
sized  p a r ts  a n d  species o f p la n ts  a llo ca ted  to  one group . A to ta l of 19,682 sam ple 
co n tac ts  w e re  tak en , an d  m ass conversion  fa c to rs  ca lcu la ted  on th is  basis (Table 1). 
A fte r  s ta n d a rd is a tio n  th e  co n tac ts  w ere  te rm e d  “b its”.

In  o rd e r to  check w h e th e r  roe  d ee r p re fe r  p la n ts  in  th e  f lo w erin g  phase , a  tes t 
w as u sed  fo r freq u en cy  of o ccu rren ce  of flo w erin g  p la n ts  in  th e  a re a  an d  in th e  
a n im a ls ’ food, tak in g  A n e m o n e  nem orosa  a n d  O xalis  acetosella  fo r ana ly s is on 
acco u n t o f th e  co n sid erab le  p ro p o rtio n  th ey  fo rm  of th e  roe  d e e r’s food, th e ir  
a b u n d a n t flo w erin g  an d  th e  easy  coun ting  of flow ers and  leav es  c ropped  by 
th e se  an im als . T h e  ra t io n  of flo w erin g  p la n ts  to  in fe rtile  p la n ts  in  th e  an im als’ 
d ie t w as  defined  by m ean s of d irec t o b se rv a tio n s as described  above, w h ile  th e  
ab o v e  ra t io n  of th e  p la n ts  o ccu rrin g  in  th e  a re a  w as  defined  by  m ean s of counting
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a ll p la n ts  in  th e  g en e ra tiv e  an d  v eg e ta tiv e  p h ase  in  50X50 cm a re a s  m a rk e d  out 
a t  ra n d o m . In  th e  case  of A n em o n e  nem orosa  130 a rea s  w ere  se lec ted  a t  random  
in th e  o ld  tre e  s tan d , th e  young  tre e  s tan d  a n d  in th e  p lan ta tio n , and  fo r O xalis
acetosella  by  ran d o m  selection  of 40 a rea s  in  th e  old tre e  stan d . S am p les w ere
ta k e n  d u rin g  th e  flo w erin g  apogeum  of bo th  spec ies (M ay 3rd an d  4 th  1977).

In  o rd e r  to  define  th e  ab u n d an ce  of th e  d if fe re n t species of p lan ts , a series of 
42 phy to socio log ica l lists  w as d ra w n  u p  an d  o n  th is  basis (using th e  B rau n -
B la n q u e t scale) ca lcu la tio n  w as m ade  of th e  p e rcen tag e  of d if fe re n t species in 
successive age  c lasses of tre e  stan d . T h e  d a ta  w e re  re fe rre d  to  th e  B rau n -B lan q u e t 
m odel (P aw łow sk i, 1972), g iv ing  th e  v a lu e  o f th e  coeffic ien t of ab u n d an ce  D
(D e c k u n g sw e rt) :

to ta l of av e rag e  p e rcen tag es  of co v er in a ll lists
D  ------------------------------------------------------------------------------------ X100

n u m b er of lists
A ll d a ta  on th e  roe d e e r’s food w e re  co nsidered  jo in tly  in re la tio n  to  o bserva tions 

of d if fe re n t ind iv idua ls and  years , tr e a tin g  th e  m a te r ia l as re la tin g  to  roe  deer. 
By th e  te rm  “ro e  d e e r” is m ean t th e  r e s u lta n t of th e  ac tiv ity  of an im a ls  of bo th  
sexes a n d  d if fe re n t ages p re sen t in th e  s tu d y  a rea .

3. S U PPL Y  AND D EM AN D  FO R  PLA N TS

On the basis of the whole of the m aterial collected, consisting of 
121,706 recorded contacts of the roe deer with plants, a floristic list was 
drawn up illustrating supply and demand for plants under the con
ditions prevailing in a mixed deciduous forest (Table 2). All the plant 
species occurring in the study area were taken into consideration, giving 
the age class of the tree stand and number of contacts recorded. Species 
in the table were arranged in order of decreasing total number of con
tacts. The value of the coefficient of abundance D was placed by each 
of the species. When the species occurred in the shrub (b) or herb layer 
(c) both values were given.

Definition of the degree to which roe deer make use of the food 
available to them was based on value D for different plants and on the 
percentage of plants in the total number of contacts recorded in suc
cessive age classes for the tree stand and fallow land. Table 3 gives the 
key used for defining the numbers of the plant species in the area and 
its percentage in the roe deer’s food. Both these values were compared 
for each species and the following categories of plants were established :
(A) Species consumed in proportion to their occurrence :

(1) occurring numerously — with considerable proportion in contacts
(2) occurring moderately — with moderate proportion in contacts
(3) occurring scantily — with low proportion in contacts
(4) occurring scantily — contacts not recorded

(B) Species consumed disproportionately to their occurrence :
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Avoided :
(1) occurring numerously — with moderate proportion in contacts
(2) occurring numerously — w ith low proportion in contacts
(3) occurring moderately — with low proportion in contacts
(4) occurring numerously and moderately — no contacts recorded 

Preferred :
(5) occurring moderately — w ith considerable proportion in contacts
(6) occurring scantily — with moderate proportion in contacts 

Markedly preferred
(7) occurring scantily — with considerable proportion in contacts 

Species which were not included in phytosociological lists on account
of their sporadic occurrence, but were recorded as being cropped by roe 
deer, were also taken into consideration in the analysis.

3.1. D escription of the F eeding Habits of Roc Deer
P la n ta tio n  (1—4 years  old)

In this age class of tree stand 23 species of trees, bushes and shrubs 
and 93 species of herb plants were found to occur, but roe deer cropped 
only 17 species of ligneous and 49 species of herb plants. The total 
number of contacts recorded was 32,158, 14.1% of which consisted of 
ligneous plants, 81.8% herb plants, 3.8% grasses and sedges and 0.2*/o 
fungi. Only 3 contacts were recorded in the group of mosses and lichens. 
Among herb plants the following dominate : Rubus sp. — 19.3%, 
Fragaria vesca — 14.7% and Anemone nemorosa — 12.4%. The greatest 
proportion among ligneous plants was formed by Carpinus betulus — 
5.4% and Populus tremula — 2.6% (Table 2).

Analysis of plants from the aspect of their consumption by roe deer 
(supply — demand) showed (Table 4) that in the plantation the animals 
chiefly cropped commonly occurring plants (A 1 and 2). They form 
84.4% of all contacts (Table 6). Food is supplemented by plants from 
group A 3, the small proportion of which in contacts is connected with 
their moderate occurrence. They form 3.0% of contacts. Food is also 
supplemented by plants from groups B 1, 2, 3 (3.8%). Both the number 
of contacts and species of herb plants consumed in the plantation show 
that this age class of tree stand forms the main supply of herb layer 
plant food for roe deer.

Y oung T ree  S ta n d  (12— 22 y ea rs  old)

The phytosociological lists contain 20 species of ligneous and 88 species 
of herb plants, but roe deer cropped only 18 ligneous species (17+  Cerasus 
sp. not included in the lists) and 27 herb species. The combined number 
of contacts was 8,123, 40.5% of which were ligneous plants and 54.3% 
herb plants. Grasses and sedges form 4.7% and fungi 0.2% of all contacts



T ab le  2
N u m b er of roe  d e e r’s co n tac ts  w ith  p lan ts  (n) com pared  w ith  th e  v a lu e  of th e  coeffic ien t of ab u n d an ce  (D) of o ceu rrrence  of th ese  p la n ts  in

th e  fre sh  deciduous fo rest.

Y oung t r e e  s ta n d  P a r t ly  w ooded
>T ,, T o ta l P la n ta tio n  (th icket) T im b er s ta n d  fa llow  lan d
N o Species__________   '________ ____________________________ __________________________

n  °/o D  n  %  D n  o/o D  n  %  D  n  %  D

TREES, SH RU B S AND D W A R F — SH RU BS

1. C arp in u s betu lu s 16937 13,9 b 450 1731 5.4 b 42 1947 24.0 b 1500 8372 14.8 b 208 4887 19.5 b 617
a  » c 50 c 104 c — c 58 c 33

2. S a lix  caprea 7631 6.3 b 9 103 0.3 b 4 363 4.5 b 50 3 + b — 7157 28.6 b 117H c 41 e 129 c — c 4 c —
3. Populw s tr é m u la 3464 2.8 b 17 850 2.6 b 8 113 1.4 b 50 1507 2.7 b 25 994 3.9 b 33

It »1 c 10 c 21 c 20 c 4 c 17
4. V a cc in ium  m y r tillu s 2250 1.8 115 515 1.6 100 77 0.9 100 1376 2.4 154 282 1.1 33
5. Q uercus robur 2189 1.8 b 26 157 0.5 b — 447 5.5 b 150 932 1.6 b — 653 2.6 b 117

1) tf c 19 c 33 c 10 c 6 c 33
6. B etu la  verrucosa 1892 1.5 b 410 346 1.1 b 37 92 1.1 b 3110 33 + b — 1421 5.7 b 33

it it c 85 c 275 c — c — c —
7. S o rb u s  aucuparia 1819 1.5 b 59 537 1.6 b 54 49 0.6 b 50 1088 1.9 b 92 145 0.6 b 331) >5 c 28 c 25 c 10 c 46 c 17
a. B e tu la  pubeseens 760 0.6 b 3 85 0.3 b 4 48 0.6 b 10 0 0 b — 627 2.5 b 17

it >> c 5 c 8 c 10 c 4 c —-
9. A cer p la tanoides 398 0.3 b 9 62 0.2 b — 2 + b 10 322 0.6 b 4 12 -f b 17>1 tt c 44 c 29 c 20 c 92 c 17

10. M alus silvestris 366 0.3 b 4 30 + b — . 0 0 b — 0 0 b 8 336 1.3 b 17
It tf c 1 c — c — c 4 e —

11. C erasu s sp. 164 0.1 c 8 8 + c 8 22 0.3 c — 105 0.2 c 17 29 0.1 c —
12. E v o n y m u s  verrucosa 133 0.1 b 1 0 0 b — 23 0.3 b 10 106 0.2 b — 4 -j- b —
13. C ytisu s ru th en icu s 119 0.1 22 75 0.2 46 41 0.5 40 0 0 b — 3 + —
14. C ory lu s ave llana 115 + b 56 1 + b — 0 0 b — 114 0.2 b 83 0 0 b —

ti J) c 6 c a c .— c 12 c 17
15. V aecm m ro u itis -id a e a 98 + 9 23 + 4 49 0.6 20 17 + 4 9 + _
16. C alluna  u u lp a ris 85 + 3 0 0 3 10 0.1 — 0 0 —. 75 0.3 —.
17. Q uercus rubra 70 + b — 1 + b — 0 0 b ■— 15 + b — 54 0.2 b 17

t> t> c 1 c — c — c 4 c 17
18. G enista  tine to r ia 65 + 32 27 + 29 3 + 150 0 0 .— 35 0.1 17
19. P iró la  secunda 55 + 23 6 + 4 0 0 10 49 + 33 0 0 —,
20. T ilia  cordata 29 + b 1 0 0 b 4 2 +  b — 1 + b 4 26 0.1 b 17

It it c 1 c — c — c — c
21. A ln u s  g lu tinosa 10 + c — 0 0 c — 0 0 c — 10 + c — 0 0 b 17
22. D aphne  m ezereu m 10 + b 18 0 0 b 4 1 + b 20 9 + b 25 0 0 t! —

J» »» c 24 c 17 c 20 c 33 C
23. F rángu la  a lnus 9 + c 1 0 0 c 4 0 0 c — 0 0 c — 9 -1- c
24. P icea  excelsa 6 + b 169 0 0 b — 1 + b 250 0 0 b 104 5 1 1) (117

ti ti c 19 c 21 c 10 c 17 c
25. P in u s  s ilvestr is 0 — b 5 0 — b .— 0 — b 40 0 — b — 0 h 117» tr c 86 c 279 c — c — c 17
26. F ra x in u s  excelsior 0 — c 4 0 — c — 0 — c .— 0 — c 12 (1 i:
27, A cer  negundo (1 1) :t:i
28. P ru n u s  sp. 0 1) 17
29. Ju n ip e ru s  co m m u n is b 17
30. V ib u rn u m  opn lus 0 — c 1 0 — c 10

S u b t o t a l 38074 31.8 4557 14.1 3290 40.5 14064 24.8 16763 66.7
{



1. O xalis  acetosella 24633 20.2 729
2. A n em o n e  nem orosa 13518 11.1 977
3. V io la  sp.

V iola  r iv in iana  
V iola  silvestr is  
V iola canina  
V iola ru p es tr is  
V iola  m irab ilis

8485 7.0
95
22
27

5
1

4. R u b u s  sp. 
R u b u s sa xa tilis  
R u b u s  sp. 
R ubus id aeu s

7146 5.9
197
20

827
5. Fragaria vesca 6090 5.0 620
6. V eron ica  cham aedrys  

V eron ica  serp y llifo lia  
V eron ica  a ru en s is  
V eron ica  anagallis

3434 2.8 365
10
3
1

7. R u m e x  te n u ifo liu s  
R u m e x  ace to sa  
Rumea: acetosella

3431 2.8 95
3

8. M ela m p yru m  n em orosum 1747 1.4 4
9. A ch illea  m ille fo liu m 1269 1.0 14

10. M ycelis  ro u ra lis 988 0.8 40
11. S te lla r ia  ho lostea 858 0.7 42
12. G alium  sp. 

G alium  schu ltezii 
G alium  m ollugo  
G a liu m  boreale 
G a liu m  v e rn u m

619 0.5
8
6
9
1

13. V icia  sp.
V icia cracca  
V icia  cassubica  
V icia  sep iu m  
V id a  te tra sp erm a

610 0.5
27
14
38

14. L a th yru s  ve rn u s 498 0.4 23
15. V eron ica  o ffic in a lis 479 0.4 199
16. M a ja n th e m u m  b ifo liu m 468 0.4 347
17. L o tu s  corn icu la tus 467 0,4 —
18. S te lla r ia  gram ínea 327 0.3 10
19. A sp eru la  odorata 327 0.3 245
20. H epática  nobilis 323 0.3 31
21. E rigeron  canadensis 311 0.2 40
22. P lantago lanceola ta 308 0.2 13
23. T a ra x a c u m  o ffic ina le 303 0.2 32
24. C ham aenerion 278 0.2 54

an g u stifo liu m
259 0.2 17425. A ju g a  rep ta n s

26. T r ifo liu m  sp. 238 0.2
8T r ifo liu m  repens

T r ifo liu m  pra tense 10
T r ifo liu m  a lpestre 19
T r ifo liu m  m e d iu m

192 0.1
13

27. M ela n d riu m  a lb u m —
28. R a n u n cu lu s rep ens 188 0.1 42
29. P o ten tü la  argén tea 133 0.1 3
30. H yp ericu m  p e r fo ra tu m 134 0.1 60
31. Solidago v irga -aurea 126 0.1 33
32. C o n vo lvu lu s  a rven sis 104 + —
33. M ela m p yru m  pra tense 88 j- —
34. A q u ileg ia  u u lp a ris 87 + 28
35. S erra tu la  tinc to ría 85 -L. 20
36. L a th y ru s  s ilves te r 83 -f- 17
37, G era n iu m  sü va ticu m  

G era n iu m  ro b er tia n u m  
G eran ium  pu sillu m

66 + 5
5
1

38. K n a u tia  a rvensis 58 + —
39. P olyg o n u m  con vo lvu lu s 54 j- —
40. L ych n is  flo s-cu cu li 52 + 1
41. H ierac ium  p ilosella 49 “T 26
42. P h y te u m a  sp ica tu m 47 + 4
43. L ysim ach ia  vu lg a r is 46 + 1
44. M elittis  m e ly sso p h y llu m 42 + 35
45. G aleobdolon  lu te u m 35 + 8
46. P ru n e lla  vu lgaris 25 + 8
47. M oehring ia  tr in e rv ia 24 + 29
48. S e n e d o  verna lis 23 + 4
49. T h a lic tru m  m in u s 23 + 11
50. A ra b is  arenosa 20 + 19
51. C irs ium  arvense 20 4- 31
52. P otentiU a erecta 18 + 15
53. R a n u n cu lu s  acer 17 14
54. Torilis  japón ica 16 + 9
55. H ierac ium  pra tense 16 4- 8
56. C am panu la  persicifo lia 15 4- 19
57. P te r id iu m  a q u ilin u m 13 4- 205
58. R a n u n cu lu s  lanug inosus 13 + 5
59. S e n e d o  silva ticu s 10 + 17
60. C onvallaria  m a ia lis  ' 6 + 82
61. D ia n th u s de lto ides 3 + —
62. E rigeron  acer 3 + 1
63. H ypochoeris rad ica ta 3 4- 10
64. L iliu m  m artagón 3 + 35
65. V io la  tricolor 3 + —
66. A eg o p o d iu m  podagraria 2 + 3
67. C h ry sa n th e m u m

leu ca n th em u m
2 +

68. A ru n cu s s ilves te r 1 + ---
69. C erastium  v u lg a tu m 1 + 8
70. H ierac ium  u m b e lla tu m 1 + 15
71. R a n u n cu lu s  cassubicus 1 + —

S u b to ta l 79482 65.3

D ICOTYLEDO NO U S FO RBS
131 0.4 62 257 3.2 150

4004 12.4 500 2609 32.1 900
2212 6.9 136 1.7

58 40
3 30

67 40
17

10
6199 19.3 220 2.7

217 490
46 40

2533 150
4742 14.7 1775 54 0.6 300
2473 7.8 942 51 0.6 300

33
3
4

2842 8.8 300 5 4- 20
— 10

414 1.3 _ 9 0.1 20
4 — 4 4- 25

187 0.6 46 10 0.1 10
15 + 54 631 7.7 70
24 + 68 0.8

20 —
8 20
4 60

288 0.9 43 0.5
62 50
25 30
50 130

99 0.3 21 149 1.8 30
356 1.1 454 0 0 50

24 V 217 0 0 300
0 0 — 0 0 —

321 1.0 21 0 0 20
6 4- 129 22 0.3 20
2 + 4 30 0.4 20

309 1.0 129 0 0 —
7 4- 33 0 0 20

281 0.9 42 11 0.1 100
272 0.8 104 6 -r 150

172 0.5 383 0 0 50
150 0.5 30 0.4

25 —
29 10
17 90
21 50

20 4- — 0 0 —
163 0.5 100 0 0 50

0 (i 8 0 0 —
84 0.3 175 0 0 40
27 4- 25 0 0 50
(l 0 — 0 0 —
0 0 — 0 0 •—

69 0.2 46 16 0.2 50
85 0.3 25 0 0 30
69 0.2 37 4 4- 40
16 + 4 19 0.2 10

4 _
0 0 — 0 0 —
0 0 — 0 0 ■—

52 0.2 — 0 0 10
0 0 42 0 0 so

20 + — 0 0 —
0 0 4 0 0 —
0 0 25 0 0 40
0 0 4 30 0.4 10
0 0 12 0 0 10
0 0 29 0 0 20

23 4- 12 0 0 —
23 4- 12 0 0 20
20 + 62 0 0 —
17 4- 83 3 4- 40
4 4- 33 5 4- 30
5 4- 12 9 0,1 50

16 4- 12 0 0 40
16 + 12 0 0 10
11 4- 17 0 0 20

1 + 54 0 0 1260
6 + 4 0 0 10

10 + 54 0 0 —
0 0 29 1 4- 150
0 0 — 0 0 —
0 0 4 0 0 —
3 4- 29 0 0 10
3 + 21 0 0 40
0 0 — 0 0 —
0 0 4 0 0 10
0 0 — 0 0 —

0 0 - 0 0 .
0 0 25 0 0 —
0 0 17 0 0 40
0 0 — 0 0 —

Î6297 81.8 4432 54.3

23134 41.0 2062 1111 4.4 17
6887 12.2 1100 18 + 600
6030 10.7 107 0.4

175 33
37
— 50

514 0.9 213 0.8
62 33

50
33 33

247 0.4 54 1047 4.2 217
582 1.0 79 328 1.3 217

17

18 + — 566 2.3 —
— 17

1 firt
1285 2.3 4 29 0.1

1LLU
17

0 — — 1261 5.0 600
785 1.4 46 6 + —
187 0.3 25 25 0.1 33
154 0.3 373 0.5

12 —

_ 33
4 17

19 + 260 1.0
" — 33

4
4 17

— 17
225 0.4 21 25 0.1 17
121 0.2 25 2 + 33
395 0.7 579 49 0.2 100

0 0 — 467 1.8 33
6 + — 67 0.2 17

295 0.5 658 4 4* —
290 0.5 62 1 + 33

0 0 — 2 + 17
0 0 — 301 1.2 117
3 + 4 8 4~ 17
0 0 4 0 0 —

15 4- 62 72 0.3 33
0 0 58 0.2

— 17

— 33

0 0 _ 172 0.7 17
24 4" 4 1 + 33
0 0 — 133 0.7 100
0 0 — 50 0.2 33

76 0.1 25 23 + 33
0 0 — 104 0.4 100
0 0 — 88 0.3 33
2 “T 17 0 0 —
0 0 17 0 0 —

10 + — 0 0 17
31 + — 0 0 .—

17 —

0 0 _ 58 0.2 33
0 0 — 54 0.2 —
0 0 — 0 0 —
0 0 — 49 0.2 539

25 0.1 8 2 + 17
0 0 — 46 0.2 33

42 + 33 0 0 —
5 + 8 0 0 —
0 0 — 25 0.1 33
0 0 42 24 4- 17
0 0 — 0 0 —
0 0 8 0 0 —
0 0 — 0 0 —
0 0 — 0 0 —
0 0 — 9 4- 17
2 + — 1 + 33
0 0 — 0 0 —
0 0 8 0 0 —
4 + 17 0 0 17
4 + 29 8 + 700
7 4- 4 0 0 —
0 0 — 0 0 —
1 4- 50 4 4- 33
0 0 — 3 4~ 17
0 0 — 3 + 17
0 0 — 0 0 33
0 0 33 0 0 —
0 0 — 3 + —
0 0 — 2 4- —
0 0 — 2 + 17

0 0 _ 1 4- _
0 0 — 1 + 17
1 4- 4 0 0 33
1 4- — 0 0 —

41437 73.3 7316 27.7



1. D entaria  bu lb ifera
2. San ícu la  europaea
3. T rien ta lis  europaea
4. D ryop teris sp inu losa
5. P o lyg o n a tu m  odora tum
6. E p ilobm m  m ontaritim
7. U rtica dioica
8. G aleopsis b ifida
y. C irsium  lanceo la tum

10. S crophu laria  nodosa
11. Sonchus a rvensis
12. G n a pha lium  s ilva ticu m
13. P lantago  m aior
14. C alam in tha  vu lgaris
15. B etónica  o ffic ina lis
16. D igitalis grandiflora
17. A th y r iu m  filix~ fem in a
18. L eon todón  au lu m n a lis
19. C am pa?iu!a rapuncu lo ides
20. P la n ta n th era  b ifolia
21. A rtem is ia  vu lgaris
22. L a th y ru s  n iger
23. D ryop teris  filiar-m as
24. G eum  u rb a n u m
25. Lapsana com m u n is
26. P rim u la  o ffic ina lis
27. A n th e r ic u m  ram o su m
28. P eu ced a n u m  oreoselinum
29. H ierac ium  m u ro ru m
30. C am panu la  cervicaria
31. P o lyg o n a tu m  m u lti flo ru m
32. G aleopsis te tra h ít
33. A ctaea  spicata
34. T h a lic tru m

aq  u ileg iifo liu m
35. H yp ericu m  m o n ta n u m
36. A rab idopsis tha liana
37. C henopod ium  a lb u m
38. P o ten tü la  anserina
39. T rip leu ro sp erm u m  

inodorum
40. C helidon ium  m aius
41. Linaria  vulgaris
42. A rn ica  m on tana
43. P ulm onaria  angustifo lia
44. A straga lu s dan icus
45. B o trych iu m  lunaria
46. G eum  riva le
47. M onotropa h yp o p ity s
48. H ieracium  lachenalii
49. M entha  arvensis
50. R anuncu lu s p o lya n th em o s
51. Piróla m inor
52. Jasione m ontana
53. O enothera  b ienn is
54. A grim on ia  odorata

G RA SSES AND SED G ES 3099

PU N G I 445

_2,5_

0.4

M O SSES A ND  L IC H E N S +

131
9 

110
17 
31 
23 
29 
83 
20 
11
18 
46 
10 
19 
11 
10
6
6
5
5
5
5
4
4

10 
4 
3 
3 
3 
3

1229_
72

3.8

0.2

3 H-

60 271 _,
__ 10 17 17

112 300 92 .—
12 10 29 17
21 40 33 —
46 30 4 —
58 30 17 —

250 10 12 —
58 20 ___ —
29 20 - _ 17
46 30 _ __

133 40 _ .—
29 10 _ _
12 30 _ _
12 30 _ _
12 30 _ —

10 12 17
12 20 __ —
12 10 _ _
8 10 4 —

17 _ 17
4 10 _ —
_ ■— 12 _

4 10 4 _
25 - 10 4 _

4 10 -_
î _ 10 4 _
_ 10 4 _

4 10 _
4 10 — .—

383 4.7

10
10
10
10
10
10
10
10

17

17

17
17
17
17
17

558 1.0 929 3.7

18 0.2 325 0.6 30 0.1

1 -I- 2 +

TO TA L 121706 99.2 32158 99.9 8123 99,7 56385 99.7 25040 98.2

6

b — bush  layer, <:■— h e rb  layer, H p e rcen tag e  of species less th a n  0.1%
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recorded in the young tree stand. Ccrpinus betulus (24.0°/o) and Anemone 
nemorosa (32.1%) were most frequently cropped (Table 2).

Species numerously occurring in the young tree stand predominate 
in contacts (75.8%) (Table 4 and 6), Species readily cropped by roe deer, 
but occurring less numerously, form a further 17.1°/« of contacts — 
these are chiefly Stellaria holostea — 7.7%, Salix caprea — 4.5%, 
Lathyrus vernus — 1.8% and Populus trem ula — 1.4%. Food consumed 
in the young tree stand was supplemented by plants occurring and 
cropped to a small extent (2.4% of contacts) and species not readily 
consumed by roe deer (4.2% of contacts). Both the high percentage of 
ligneous plants in the total number of contacts recorded in the young 
tree stand (40.5%), and the relatively small number of herb plants 
consumed by roe deer, show that the animals most readily consume 
browse in this class of tree stand.

T ab le  3
K ey to  defin ing  th e  n u m b ers  of d if fe re n t p la n t species in  th e  a re a  an d  th e  

p e rcen tag e  fo rm ed  in  th e  ro e  d e e r’s food.

C oeffic ien t of N u m b ers of ®/o in  P ro p o rtio n
ab u n d an ce  (D) p lan t in  a re a  co n tac ts  in food

1—49 few  + 1 —  0.4 few
50—99 m o d era te  0.5 — 0.9 m o d era te

100 an d  over n u m ero u s  1 or m ore  considerab le

1 +  =  p ercen tag e  less th a n  0.1®/<t

O ld T re e  S tan d  (118— 158 y e a rs  old)

21 species of ligneous and 59 species of herb plants occur in the old 
tree stand, but contacts were recorded only with 17 ligneous species 
and 35 herb species. The total number of contacts was 56,385, 24.8% 
of which were herbs, 1.0% grasses and sedges and 0.6°/« fungi. Oxalis 
acetosella — 41.0%, Carpinus betulus — 14.8%, Anemone nemorosa — 
12.2% and Viola sp. — 10.7% predominate in the food consumed by roe 
deer in the old tree stand (Table 2).

Analysis of plants in respect of their consumption by roe deer (Table
4 and 6) showed that 86.0% of contacts was found for numerously occur
ring plants. Species readily cropped, but occurring less numerously, 
form a further 9.0% of contacts. Food consumed in the old tree stand 
is supplemented by plants growing in very great numbers (2.3%) and 
occurring numerously or moderately, but not readily consumed by roe 
deer. Contacts with them formed 1.8"/«.

Fallow  L an d  (fallow  +  young  tre e  s ta n d  fro m  10—25 y e a rs  old)

A total of 26 species of trees, bushes and shrubs and 66 species of 
herb plants were recorded on the fallow land. The roe deer cropped 20
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T ab le  4
D iv is ion  of p la n ts  accord ing  to  th e  use  m ade 

of th em  by roe  deer.

A. Species consum ed  in  B. Species consum ed 
p ro p o rtio n  to  o ccu rren ce  d isp ro p o rtio n a te ly  to

o ccu rrence

P L A N T A T IO N

C arpinus  b e tu lu s 
V a cc in iu m  m y r tillu s  
B etu la  verrucosa  
R ubus  sp.
Fragaria vesca  
R u m e x  te n u ifo liu s  
V eron ica  cham aedrys  
V iola  sp.
V eron ica  o ffic in a lis  
E rigeron  canadensis
G rasses an d  sedges

2.
T r ifo liu m  sp.

3.
B eiitia  p ubeseens  
A cer p la tano ides  
M alus s ilvestr is  
G enista  tine to r ia  
C erasus sp.
P iró la  secunda  
C orp lus avellana  
Q uercus rubra  
O xalis aceto  sella  
L a th y ru s  ve rn u s  
S erra tu la  tine to r ia  
L a th y ru s  S ilvester  
L ych n is  flo s-cu cu li 
A q u ileg ia  vu lgaris  
Solidago  v irg a -a u rea  
G alium  sp.
Senecio  v e rn a lis  
T h a lic tru m  m inus 
M ela n d riu m  a lb u m  
P h y te u m a  spicata  
T o ry lis  japón ica  
H iera c iu m  pra tense  
G era n iu m  s ilva ticu m  
C a m panu la  persicifo lia  
P lan tago  lanceola ta  
R a n u n cu lu s  lanug inosus  
A ch illea  m ille fo liu m  
P o te n tilla erecta  
R a n u n cu lu s  acer 
H epática  nob ilis  
H ypochoeris rdd ica ta  
L iliu m  m artagón

4.
C alluna  vu lgaris  
T ilia  cordata

1.
Vicia sp.
C ham aenerio  n  

a n g u stifo liu m  
R anuncu lu s repens  
A ju g a  rep tans

2.
S a lix  cap rea  
H yp ericu m  p e rfo ra tu m  
M a ja n th em u m  b ifo liu m  
A speru la  odorata

3.
C ytisu s ru th en icu s  
S enecio  s iío a íicu s 
A rab is arenosa  
C írs ium  arvense  
S te lla r ia  ho lostea  
P te r id iu m  aq u ilin u m

4.
P inus s ilvestr is  
T rien ta lis  auropaea  
U rtica dioica  
G aleopsts b ifida  
C irs ium  lanceo la tum  
G n a pha lium  s ilva ticum  
F uñaría  h ygrom etr ica

5.
Sorbus aucuparia

6 .

Q uercus ro b u r 
T a ra xa cu m  o ffic ina le  
M ycelis m urd lis

7.
P o p u las  tré m u la  
S te lla r ia  gram ínea  
M ela m p yru m  nem orosum
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A. Species consumed in B. Species consumed
proportion to occurrence disproportionately to

occurrence

D aphne m ezereu m  
F rangula  a lnus
41 species of herb s

Y O U N G  T H E E  S T A N D  (T H IC K E T )

1.
C arpinus  bet u lu s 
Q uercus ro b u r 
B etu ia  verrucosa  
A n em o n e  nem orosa  
O xa lis  acetosella  
V iola  sp.
R ubus sp.
G rasses an d  sedges

2,
G aliu m  sp.

3.
C erasu s sp.
E vo n ym u s verrucosa  
C alluna  vu lgaris  
A cer  p la tano ides  
T ilia  cordata  
D aphne m ezereu m  
H epática  nobilis  
G aleobdolon lu te u m  
A speru la  odor a ta  
G eran ium  silva ticu m  
M ycelis m u ra  lis 
M ela m p yru m  n em orosum  
R u m e x  o b tu s tfo liu s  
P oten tilla  erecta  
A ch illea  m ille fo liu m  
L a th y  rus S ilvester

4.
Piróla secunda  
51 species of h erb s

1.
V accim um  m y rtiltu s  
Fragaria vesca  
V eron ica  ch a m a ed rys  
Vicia  sp.

2.
G enista  tinc to r id  
Picea excelsa  
T rifo liu m  sp. 
T a ra .racu m  o ffic in a le  
C ham aenerion  

an g u stifo liu m  
C onvallaria  m aia lis

3.
S o rbus au cu p aria  
R a n u n cu lu s acer  
A qu ileg ia  vulgaris  
C irs ium  arvense

4.
V eronica  o ffic ina lis  
M a ja n th em u m  b ifo liu m  
A ju g a  rep ta n s  
R a n u n cu lu s re pens  
Solidago  virga -aured  
H ieraciu m  pilosetla

5.
S a lix  caprea  
P o p u lu s trém u la  
S te lla r ia  ho lostea

6.
V acc in ium  v itis -id a ea  
C ytisu s ru th en icu s  
B etu ia  pubescens

7.
L a th yru s  ve rn u s

T IM B E R  S T A N D

2.

C arp in u s  be tu tu s 
V accin ium  m y r ti llu s  
S ot bus au cu p a ria  
O xalis  a ce to se lla  
V iola sp.
A n em o n e  nem orosa  
G rasses an d  sedges

A cer p la tanoides  
R ubus  sp.
H epática  nobilis

M a ja n th em u m  b ifo liu m  
A speru la  odorata

C orylus ave llana  
D aphne  m ezereu m  
C onvallaria  m aia lis  
F ra g a r ia  uesca 
A ju g a  rep ta n s
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A. Species consumed in B. Species consumed
proportion to occurrence disproportionately to

occurrence

C era  sus sp.
E v o n y m u s  verrucosa  
P iróla  secunda  
B e tu la  verrucosa  
V a cc in iu m  u itis -id aea  
Q uercus ru b r a  
A ln u s  g lu tinosa  
S a lix  caprea  
T ilia  corda ta  
L a th yru s  ve rn u s  
S te lla r ia  ho lostea  
G alium  sp.
V eron ica  o ffic in a lis  
So lidago  v irg a -a u rea  
P h y te u m a  spicata  
R an u n cu lu s  repens  
G era n iu m  s ilo a ticu m  
A felittis m e lis so p h y llu m  
L a th y ru s  S ilvester  
R u m e x  te n u ifo liu s  
V ic ia  sp.
S te lla r ia  gram ínea  
T a ra x a c u m  o ffic ina le  
R an u n cu lu s  lanug inosus 
A q u ileg ia  vu lg a r is  
G aleobdolon  lu te u m  
R a n u n cu lu s  acer 
C a m panu la  persicifo lia  
P te r id iu m  a q u ilin u m  
H iera c iu m  u m b e lla tu m  
R a n u n cu lu s  cassubicus

4.
B e iu la  pubeseens  
F ra x in u s  exce lsio r  
M alus s ilv e s tr is

22 species of h e rb s
F A L L O W  L A N D

1.
C a rp in u s  b e tu lu s  
S a lix  c a p re a  
Q uercus ro b u r  
F ragaria  vesca  
V eron ica  ch a m a ed rys  
R u m e x  a ce to se lla  
A ch illea  m ille fo liu m  
P lan tago  lanceola ta
G rasses  an d  sedges

2.
Sorb  u s aucuparia  
V iola  sp.

A cer  p la fan o id es 
C erasu s  sp.

3.

4.
P icea  exce lsa  
D entaria  bu lb ifera  
T rien ta lis  europaea

5.
V eron ica  cham aedrys

6.
7.

P o p u las  tré m u la  
Q uercus ro b u r 
M ycelis  m u ra l is 
M ela m p yru m  n em o ro su m

P A R T L Y  W O O D E D  

1.
R ubus sp.
P oten tilla  argén tea

2.
Picea exce lsa  
A n em o n e  nem orosa  
M a ja n th em u m  b ifo liu m  
C o n vo lvu lu s  a rv en s is  
H ierac ium  pilosella  
P te r id iu m  aq u ilin u m

3.
T r ifo liu m  sp.

4.
P in u s  s ilvestr is

5.
V icia sp.
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A. Species consumed in B. Species consumed
proportion to occurrence disproportionately to

occurrence

E vo n ym u s verrucosa  
C ytisus ru th en icu s  
V accin ium  v itis -id a ea  
C alluna vu lgaris  
Q uercus ru b r a  
G en ista  tin c to r ia  
T ilia  co rd a ta  
F rá n g u la  a ln a s  
M ycelis m ura lis  
S te lla r ia  ho lo stea  
L a th y ru s  vern u s  
V eronica  o ffic ina lis  
A speru la  odor ata  
H epática  nobilis 
E rigeron  canadensis 
T a ra xa cu m  o ffic ina le  
A ju g a  rep ta n s  
R a n u n cu lu s  re  pens 
H yp ericu m  p er fo ra tu m  
Solidago  v irga -aurea  
M ela m p yru m  pra tense  
S te lla r ia  gram ínea  
K nau tia  a rven sis  
P olygonum  convo lvu lus 
P h y te u m a  spicata  
L ysim ach ia  vu lgaris  
M oehringia  tr in erv ia  
P o ten tilla  erec ta  
R anuncu lu s acer 
C onvallaria  m aia lis  
D ian thus delto ides  
E rigeron acer  
V io la  tricolor  
A egopod ium  podagraria  
C h rysa n th em u m  

la u ca n th em u m  
A ru n cu s S i l v e s t e r  
C era stiu m  v u lg a tu m

C orylus a ve llana  
D aphne m eze reu m  
A cer negundo  
P ru n u s  sp.
Ju n ip eru s  co m m u n is  
Piróla m inor
15 species of h erb s

G alium  sp.
6.

M ela n d riu m  a lb u m
7.

P opulus trem u la  
V a cc in iu m  m y r ti llu s  
B e tn ia  v e rru c o sa  
B etu la  pubescens 
M alus s ilvestr is  
O xalis acetosella  
L o tu s co rn icu la tu s  
M ela m p yru m  n em o ro su m

A. 1 — o ccu rring  n u m ero u sly  w ith  co n sid e rab le  p e rcen tag e  in  co n tac ts
2 — m o d era te ly  n u m ero u s w ith  m o d era te  p e rcen tag e  in  co n tac ts
3 — occu rring  scan tily  w ith  sm all p e rcen tag e  in  co n tac ts
4 — o ccu rring  scan tily  — n o t reco rd ed  in  con tac ts

B. A voided
1 — o ccu rring  n u m ero u sly  w ith  m o d e ra te  p e rcen tag e  in  co n tac ts
2 — o ccu rring  n u m ero u sly  w ith  sm a ll p e rcen tag e  in  co n tac ts
3 — o ccu rring  m o d era te ly  w ith  sm all p e rcen tag e  in  co n tac ts
4 — o ccu rring  n u m ero u sly  an d  m o d e ra te ly  —  no t reco d ed  in  co n tac ts

E x p lan a tio n  co n tinued  on p. 94,
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ligneous species and 50 herb species. The combined number of contacts 
was 25,040, 66.7% of which related to ligneous and 27.7% to herbs, 
3.7% to grasses and sedges and 0.1% to fungi. Among the total number 
of contacts recorded there among ligneous species Salix caprea and 
others predominated — 28.6%, and Carpinus betulus — 19.5% and 
among herbs Achillea millefolium  — 5.0%, Oxalis acetosella — 4.4% 
and Fragaria vesca — 4.2% (Table 2).

Analysis of plants in respect of their consumption by roe deer showed 
(Table 4 and 6) that 69.4% of contacts took place with species growing 
abundantly and moderately. Plants readily cropped by roe deer, but 
occurring less abundantly, form a further 24.5%. Food consumed in the 
fallow land was supplemented by species occurring scantily in the area 
(3.0% of contacts) and occurring numerously or moderately, but not 
readily cropped by roe deer (2.6%).

3.2. Q ualitative and Q uantitative C onsum ption  of Pood Resources by Roe Deer

Jointly for the study area 155 species of ligneous and herb plant 
species were found to occur, but 97 species were recorded in the roe 
deer’s food (Table 2). Consumption of food resources in respect of the 
number of species in tree stands of different age and in the fallow land 
is presented in Table 5, from which it can be seen that most of the 
species growing numerously or very abundantly are included in the 
roe deer’s diet. The majority of the species with which no contacts were 
recorded are characterized by scanty occurrence. Among plants occurring 
numerously, but not consumed in the given age class of tree stand or 
fallow land, it is the species for which no contacts were recorded over 
the whole study area which predominate. These are : Dentaria bulbifera, 
Trientalis europaea, Urtica dioica, Galeobsis bifida, Cirsium lanceolata 
and Gnaphalium silvaticum.

The foregoing justifies the assumption that moderate consumption by 
roe deer of the supply of species in a mixed deciduous forest (about 
63%) is due to the more scanty occurrence of a considerable number 
of the plant species.

T ab le  4, exp la n a tio n s concluded.
P re fe r re d
5 — o ccu rr in g  m o d era te ly  w ith  co n sid e rab le  p e rc e n ta g e  in  co n tac ts
6 — o ccu rr in g  scan tily  w ith  m o d e ra te  p e rcen tag e  in  co n tac ts  
G re a tly  p re fe rre d
7 — o ccu rring  scan tily  w ith  m o d e ra te  p e rcen tag e  in  co n tac ts
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Q uantitative consumption of food resources is shown in Table 6, from 
which it can be seen that the decided m ajority of contacts relate to 
plants allocated to the group of species not excessively consumed in 
relation to the abundance of their occurrence (75.0%—91.2°/o of contacts). 
These are chiefly species cropped in proportion to the abundance of 
their occurrence (72.4%—88.3% of contacts).

Species particularly intensively consumed, and thus distinctly pre
ferred by roe deer, form from 8.5% to 24.5% of contacts in successive 
age classes of tree stand and in the fallow land. This group includes 7 
species in the plantation of young tree stand, 5 species in the old tree 
stand and 10 species in fallow land (Table 4). Among trees Populus 
tremula  is preferred in all age classes, Quercus robur in the plantation

T ab le  5
U se m ade of p la n ts  species by roe  deer.

______________________ N u m b er of species_________________________
O ccu rring  scan tily  O ccurring  n u m ero u s ly

_Age class _ (D m ax im um  =  50) (D over 51)
of t r e e  s ta n d  771 in i 7777*777*7 t 777of t r e e  s ta n d In In No. co n tac ts In In No.

area diet 25 D =  2 6 -5 0 area d ie t co n tac ts

P la n ta tio n 83 39 37 7 33 27 6
T h ick e t 81 24 38 19 27 21 6
T im b e r s tan d 60 35 21 4 20 17 3
F a llo w  la n d
p a r t ly  w ooded 69 48 13 3 23 22 1

and old tree stand, Betula pubescens in the young tree stand and fallow 
land. It m ust be emphasised that a considerable number of contacts 
with oak and aspen in the old tree stand consist of twigs and leaves 
blown down by wind from the upper parts of trees and in the case of 
oaks, also with acorns. In the group of herbs those particularly prefer
red are Mycelis muralis in the plantation and old tree stand, Stellaria 
graminea in the plantation, Lathyrus vernus in the young tree stand, 
Oxalis acetosella and Lotus corniculatus in the fallow land, and Melam- 
pyrum nemorosum  in the plantation, old tree stand and the fallow 
land.

Species not readily consumed by roe deer form from 1.8% to 4.2% 
of contacts. This group includes 21 plant species in the plantation, 20 in 
the young tree stand and 10 respectively in the old tree stand and 
fallow land. The phenomenon of unwilling consumption by these animals 
of certain components of the available food resources can be seen most 
clearly by the example of those species which, regardless of their abun
dance of occurrence in successive age classes (in some cases very con
siderable), form a small or even negligible proportion of contacts. These
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are : Pinus silvestris, Majanthemum bifolium, Asperula odorata, Genista 
tinctoria, Hypericum perforatum, Cirsium arvense, Pteridium aquilinum, 
Convallaria maialis, Ranunculus acer, Ranunculus repens, Daphne 
mezereum  and Ajuga repens.

By comparison of intensity of feeding by roe deer on different species 
of plants and of their abundance of occurrence in the area it is possible 
to establish the following : it is a characteristic feature of food relations 
of roe deer in a mixed deciduous forest that demand is defined by sup
ply. This is shown by the fact that from more than 70 to 90°/« of contacts

T ab le  6
P e rc e n ta g e  of p la n ts  fro m  d if fe re n t ze ro  ca tegories in  co n tac ts  reco rd ed  

in  d if fe re n t biotopes.

U tiliza tion  _ A ge c lass  of tr e e  s tan d . P a r t ly  w ooded
(categories P la n ta tio n T h ick e t T im b er stand fa llo w  land
of p lan ts)

I. A 1, A  2 84.4 75.8 86.0 69.4
A 3 3.0 2.4 2.3 3.0
B 1, B 2, B 3 3.8 4.2 1.8 2.6
S u b to ta l 91.2 82.4 90.1 75.0

II. B 5, B  6, B 7 8.5 17.1 9.0 24.5
T o ta l1 99.7 99.5 99.1 99.5

1 S um  to ta l W / i  g iv en  w ith o u t species w ith  p e rcen tag e  in co n tac ts  of less 
th a n  0.1% .
I — n o t ex cess ive ly  consum ed
A. 1. o ccu rring  n u m ero u s ly  w ith  h ig h  p e rcen tag e  in  con tac ts,

2. occuring  m o d e ra te ly  w ith  m o d e ra te  p e rcen tag e  in  con tac ts,
3. o ccu rring  sc a n tily  w ith  sm a ll p e rcen tag e  in  con tac ts ,

B. 1. occu rring  n u m ero u s ly  w ith  m o d era te  p e rcen tag e  in  con tac ts ,
2. o ccu rring  n u m ero u s ly  w ith  sm a ll p e rcen tag e  in  con tac ts ,
3. o ccu rring  m o d e ra te ly  w ith  sm a ll p e rcen tag e  in  con tac ts,

I I  — in ten siv e ly  consum ed
B. 5. o ccu rring  m o d e ra te ly  w ith  co n sid e rab le  p e rcen tag e  in  con tac ts,

6. o ccu rring  sc a n tily  w ith  co n sid e rab le  p e rcen tag e  in  con tac ts,
7. occu rring  sc a n tily  w ith  m o d e ra te  p e rcen tag e  in  contac ts.

were recorded for the group of plants consumed in proportion to their 
occurrence, while species, for which it may be concluded tha t demand 
for them does not exceed supply in the area, form from about 8 to 
about 24% of contacts and thus far less than their proportion in co
formation of the picture of trophic relations.

4. Y EA R LY  FE ED IN G  CYCLE O F R O E DEER

A description is given below of the yearly feeding cycle of roe deer 
on groups and species of plants, based on the whole material, jointly 
for all age classes of tree stand and fallow land. Standardized units of
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the animals’ feeding, i.e. “bits” have been used for this purpose. The 
system for conversion of observation units (contacts) into feeding-units, 
bits, has been described in section 2 (Material and methods).

Data on the yearly cycle of feeding by roe deer were obtained by 
examining the composition of the animals’ diet in 19 feeding periods 
(Table 7).

On account of the different number of bits recorded in successive 
feeding periods, the whole of the data is presented in the form of per
centages. The sum total of all bits recorded in a given feeding period 
was taken as 100®/o (Fig. 1).

T ab le  7
D ivision of y e a r  in to  feed ing  periods.

P e rio d D ate P eriod D ate P eriod D ate

1. l.IV — 10.1V 7. l.V I— 10. VI 13. l.V III— 15. V III
2. l l .IV — 20.IV 8. 11. VI— 20. VI 14, 16. V III—31.VIII
3. 21.IV—30.IV 9. 21.VI—30.VI 15. l.IX —30.IX
4. l.V — 10.V 10. 1.V II— 10. VII 16. l.X —31.X
5. ll .V —20.V 11. ll .V I I—20. V II 17. l .X I  — u p  to  sn ow fa ll
6. 21.V— 31.V 12. 21.VII—31.VII 18.A. M on ths w ith  snow  cover

18.B. W in te r days w ith o u t snow

In discussing the roe deer's diet in winter, food consumed from sup
plementary winter food supplies has been omitted, as this question has 
been discussed separately (Kossak, in press).

4.1. V ariations in the Proportion of Groups of P lants in  the Roe D eer’s D iet over
th e  Y early  C ycle

T rees, B ushes, S h ru b s

Ligneous plants occur in the roe deer’s diet throughout the year, but 
their proportion in the animals’ food varies in successive feeding periods 
(Fig. 1), Fewest bits are recorded after snow has disappeared (second 
ten-day period of April — second ten-day period of May) — 10®/o. The 
subsequent four feeding periods are characterized by increase in the 
proportion of ligneous species (end of May and June) to about 25®/o, 
and also its relative stabilization. In periods from 10 to 12 inclusive 
(July and first half of August) the proportion of this group increases 
gradually to about 56®/o. During the second half of August, in September 
and October (periods 14— 16 inclusive) the proportion of ligneous species 
is maintained on a level of 58—60®/» of bits. During period 17 — late 
autum  (November) there is a periodical decrease in the roe deer’s feeding 
on ligneous plants (about 48®/o of bits). Period 18A (with persisting 
snow cover) is characterized by decided predominance of ligneous food 
in the roe deer’s diet (99®/o), whereas in sub-period 18B (winter thaws
7 —  A c ta  T h e r io lo g i c a
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exposing the herb layer) the roe deer’s feeding on this group of plants 
decreases to 16% of bits. The intensive feeding of roe deer on ligneous 
plants recorded in winter continues to the end of the first 10 days of

Month IV V VI VII VIII IX X 1.XI XII-III Winter
to snow with snow days 
cover cover without

snnw cover

Fig. 1. P e rcen tag e  of g ro u p s of p la n ts  in  th e  ro e  d e e r ’s d ie t over th e  y e a rly  cycle. 
1 — h e rb  lay e r p lan ts , 2 — g en e ra tiv e  p a r ts  of h e rb  la y e r  p lan ts , 3 — fung i, 4 — 
g rasses an d  sedges, 5 — trees, bushes, sh ru b s . 1— 18B —  feed ing  p eriods (cf. T ab le  7).

April (period I), when this group forms 33% of all bits during this 
feeding period.

H erb  P la n ts

Roe deer feed on herbs throughout the year, but the proportion formed 
by this group of plants in the animals’ diet is subject to considerable
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variations (Fig. 1), After snow disappears and plant growth begins there 
is a rapid increase in the percentage of herbs in the roe deer’s diet. 
This increase takes place through the first and second 10-day period 
of April, to reach the annual maximum during the third 10-day period 
(about 93% of bits). This high proportion of herbs in the animals’ diet 
is maintained, with slight fluctuations, up to the second 10-day period 
of May inclusive. During the third 10-day period of this month it 
decreases to about 75%, followed by a stabilized period lasting up to 
the end of June. In July and August the proportion of herbs in the roe 
deer’s diet gradually decreases, to become stabilized once more in Sep
tember on a level of about 35%. This state is maintained up to the end 
of October. In November the proportion of herbs transitorily increases 
to about 51°/o of bits, probably as the result of the decreased attraction 
of ligneous food (lack of leaves) in favour of herbs characterized by 
a long growing period. In winter sporadic bits from the herb plant 
group were recorded only when the snow cover was not very deep, 
while on days of winter thaws exposing the herb layer the proportion 
of herbs increases to about 82% of bits.

The generative parts of herbs (flowers and fruits) play a considerable 
part in the roe deer’s diet, being cropped over 12 feeding periods (third 
10-day period of April — end of September). The proportion of gene
rative parts in the roe deer’s diet rapidly increases at the s ta rt of the 
growing season (end of April — about 11%), is relatively stabilized on 
a level of 20—25 bits between the first 10-day period of May and first 
10-day period of July, with a maximum occurring at the end of June 
(33%), and slowly decreases from the second 10-day period of July  
(about 15%) to the end of September (about 2%). In October roe deer 
were recorded as having sporadically cropped plants in process of the 
generative phase.

G rasses  an d  Sedges

The plants in this group play their chief part in the roe deer’s diet 
in spring and autum n (Fig, 1). They appear in the animals’ diet after 
snow disappears and form 10% of bits during the first, and about 15% 
in the second, 10-day periods of April. In subsequent feeding periods 
their proportion decreases to about 2°/» and is maintained on this level 
up to the end of June. From the first half of July to mid-August the 
animals were not found to crop these plants, which re-appeared in the 
animals’ diet during the second half of August and reached about 5% 
in bits consumed by roe deer in September. In late autum n (November) 
they still form about 1% of all bits. Sporadic cropping of grasses and 
sedges was recorded on winter days when snow cover disappears.
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Fungi

Twice during the course of the year fungi form an important part 
of the roe deer’s diet. The first short period when the animals consume
them occurs in April, the maximum (5% in bits) being recorded during
the first, 2% during the second and only 0.5% during the third, 10-day 
periods of this month. The animals were not found to consume them in 
May. This group re-appears in the roe deer’s food during the first half 
of August (about 1% of bits). The annual maximum of feeding on fungi 
occurs in September (about 7% of bits). Sporadic consumption of fungi 
was recorded in winter when snow covered the ground.

4,2. V ariations in  the N um bers of L igneous and Herb P lant Species
in  the Roe Deer's D iet over the Y early C ycle

The number of ligneous and herb plant species is subject to consider
able variation in the roe deer’s diet over the annual cycle (Fig. 2), with

Fig. 2. N u m b er of p la n t species in  th e  ro e  d e e r’s d ie t over th e  y e a rly  cycle.

a distinct tendency to enrichment of their diet in spring and summer — 
(annual maximum — 57 species in the first half of August) and 
impoverishment in autumn and w inter (annual minimum — 11 species 
during the time the ground is covered with snow).

The spring diet of roe deer contains the smallest number of ligneous 
plant species (less than 10 in April and the two first 10-day periods of 
May). In subsequent months there is a tendency to increase the variety
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of species consumed, and in the first half of August their number 
become stable a t a level of 16—17, continuing until snpw begins to fall. 
While snow cover persists roe deer feed on ligneous species and during 
winter thaws exposing the herb layer, on 7. *

The number of herbs cropped by roe deer is subject to considerable 
variations over the yearly cycle and, as in the case of ligneous plants,

IV V VI VII VIII IX
to snow Months 
cover with snow 

cover

X 1.XI XII-IM 
to snow Months 
cover with snow 

cover

0

Fig. 3. C om parison  of th e  p e rcen tag e  of g roups of p lan ts  a n d  n u m b er of species 
in  th e  roe  d ee r 's  d ie t o ver th e  y ea rly  cycle.

A — h e rb  lay e r p lan ts , B — tree s , bushes, sh rubs.

there is a tendency to enrich the diet in respect of number of species 
during the spring-summer period, and to impoverish it at other times 
of the year. Disappearance of the snow cover makes it possible for roe 
deer to feed on 15—16 species (April). This number increases in sub
sequent months to become established for the period from m id-July 
to mid-August on a level of 37 to 40 species. As from the second half
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of August the number of species in their diet decreases by 7 up to the 
end of October and by a further 9 in November. When snow falls roe 
deer cease feeding on herb plants (only sporadic cropping of one species 
was recorded). On days of winter thaws, when snow disappears roe deer 
feed on 10 species of herbs.

It is clear from the above discussion that the proportion of the given 
group of plants in the roe deer’s food is not necessarily connected with 
the number of species on which they feed (Fig. 3). For instance the 
lower percentage of bits from ligneous plants in their diet (end of 
April — 2%) consisted of 6 species — the same number that formed 
33fl/o during the first 10 days of April. Similarly during the winter 
months with persisting snow cover, when ligneous plants form as much 
as 999/o of bits, roe deer cropped only 11 species of tree, bush and shrub 
species.

There was, however, coincidence in the number of species and pro
portion of ligneous species in the diet during the summer-autumn period 
(August—October) of maximum feeding (about 60fl/o of bits), consisting 
in cropping 16—17 species.

In the group of herb plants the discrepancies between proportion of 
this group in the roe deer’s diet and the number of species consumed 
are distinct. Greatest intensity of feeding by deer on herbs, occurring 
at the end of April and in May, is not connected with variety of diet 
(only 20—25 species). The greatest variety in their food was recorded 
from m id-July to mid-August (37—40 species), when the proportion of 
this group in the roe deer’s diet shows a tendency to decrease.

4.3. Com position of the Roe D eer’s Food over the Y early Cycle

Taking similarities and differences in the composition of the roe deer’s 
diet in successive feeding periods as a basis (Fig, 4), the description of 
the year’s food consumption by these animals is as follows :

The roe deer’s diet in April and the first 20 days of May is charac
terized by the increasing and later decreasing proportion in it of Oxalis 
acetosellsa, Fragaria vesca, Anemone nemorosa, Viola sp. and the group 
of grasses and sedges. In mid-April it contains larger amounts of Stellaria 
holostea, and as from mid-May Rubus sp. Apart from intensive cropping 
of Vaccinium m yrtillus  at the beginning of April and the relatively 
stable but small proportion of Carpinus bet ulus, it does not contain any 
im portant amounts of other ligneous plant species.

From the end of May there are changes in the roe deer’s diet. Its 
composition up to the end of June is as follows : the proportion of 
O ralis acetosella, Fragaria vesca, Anemone nemorosa decreases con
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siderably, there are no grasses or sedges, but Veronica chamaedrys and 
Rumex tenuifolius appear in greater quantities. It continues to contain 
large amounts of Rubus sp. and up to the middle of June, also Viola 
sp. At the end of June the proportion of Lathyrus vernus increases. 
During this time, in addition to Carpinus betulus, other ligneous species 
begin to appear in the animals’ diet {Populus tremula, Sorbus aucuparia, 
Salix caprea, Quereus robur and Vaccinium myrtillus).

From the first days of July  to the end of August the proportion 
of ligneous species, i.e. Carpinus betulus and Salix caprea, increases in 
their diet, and of herb species, Oxalis acetosella and from the end of 
July Viola sp. During the first 20 days of July Lathyrus vernus and 
Melampyrum  pratense are readily consumed, and during this time the 
animals feed less on Rubus sp. and Rum ex tenuifolius. At the end of 
August Fragaria vesca disappears from their diet, while Achillea mille
folium and Acer platanoides appear. Among ligneous species the following 
additionally occur in the animals’ diet a t this time : Sorbus aucuparia, 
Populus tremula, Betula pubescens, Betula verrucosa, Quereus robur 
and Vaccinium myrtillus.

In September Salix caprea predominates in the roe deer's diet, while 
the proportion of Carpinus betulus decreases. Ligneous species also occur
ring in their diet include Populus tremula, Betula verrucosa, Quereus 
robur together with the first acorns, and Sorbus aucuparia. Among herb 
plants Rubus sp., Lathyrus vernus and Viola sp. occur, and in quantities 
greater than during the summer months — Oxalis acetosella. Fungi are 
included in their diet in September.

From the first days of October up to the time snow falls {early 
December) Oxalis acetosella and Carpinus betulus predominate in the 
roe deer’s diet. In October roe deer cease feeding on Salix caprea, while 
grasses and sedges appear transitorily, and the proportion of acorns 
greatly increases at this time, particularly in November. In addition to 
the above species, Betula verrucosa and Viola sp. were also recorded 
in the animals’ diet.

With the appearance of lasting snow cover and during the time it 
persists (early December — end of March) Carpinus betulus predomi
nates in the roe deer’s diet. In addition to this Populus tremula  and 
Vaccinium m yrtillus are also eaten, but in far smaller quantities. If 
thaws occur during this time, combined with disappearance of the snow 
cover, the composition of the roe deer’s diet changes radically — it 
consists almost entirely of Oxalis acetosella, supplemented by small 
amounts of Carpinus betulus, Vaccinium myrtillus, Populus tremula and 
Viola sp.

During the growing season the generative parts of plants form a con-
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siderable proportion of the roe deer’s diet (flowers, fruits and seeds of 
the following species) : Anemone nemorosa, Viola sp., Veronica chamaed- 
rys, Oxalis acetosella, Rum ex tenuifolius, Fragaria vesca, Melampyrum  
pratense, Quercus robur and other species not mentioned individually 
in figure 4 on account of the small percentage they form in the diet as 
a whole : Mycelis muralis, Asperula odorata, Achillea millefolium, 
Erigeron canadensis, Hepatica nobilis, Lathyrus vernus, Lotus cor- 
niculatus, Majanthemum bifolium  (avoided during the flowering period, 
preferred during the fruiting period), Melampyrum nemorosum, Plan- 
tago lanceolata, Stellaria holostea, Taraxacum officinale, Vicia sp. and 
certain grasses and sedges. It may thus be assumed that plants in the 
generative phase form particularly attractive food for roe deer. This 
assumption was tested using Anemone nemorosa and Oralis acetosella 
as samples, on account of their considerable proportion in the roe deer’s 
diet, abundant flowering and the ease with which flowers and leaves 
cropped by roe deer can be counted. The way in which data were col
lected has been given in section 2 (Material and methods). Differences 
in the percentage of flowering individuals in the area and consumed 
by animals in their food were tested by means of the test. It can be 
seen from table 8 that these differences are statistically highly significant, 
which shows that the animals prefer (that is, actively choose) flowering 
individuals of the two plant species. This preference is particularly 
strong in the case of Oxalis acetosella. In the case of Anemone nemorosa 
the above phenomenon occurred most distinctly in the plantation.

4A. D escription of the Feeding H abits of Roe Deer on Som e Ligneous Species, 
Herbs, G rasses and Sedges and on Fungi

On the basis of data from reports on successive field observations and 
on m aterial presented in the preceding sections, a description was made 
of the way roe deer feed on different plant species. Plants were selected 
for analysis solely on the amount of material collected. The following 
have been taken into account in the description : (a) annual distribution 
of the roe deer’s consumption of a given species, drawn up from stan
dardized units of the animals’ feeding, termed bits, (b) intensity of 
feeding by roe deer on a given species in successive age classes of the 
tree stand and on fallow land, determined on the basis of recorded con
tacts of these animals in the field with the given species ; (a) and (b) 
have been illustrated by diagrams in Fig. 5. (c) the proportion, calculated 
from data in reports, of the generative parts in contacts with herbs, 
grasses and sedges, and the proportion of twigs with leaves and leaves 
only in contacts with ligneous species, (d) proportion of contacts with 
the given species in the sum total of contacts recorded in three successive
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study years : 1976, 1977 and 1978. Data from 1976 were collected chiefly 
in the fallow land bearing a self-sown tree stand, (c) and (d) have been 
presented in the descriptive part.

During the early spring period Vactinium myrtillus, Anemone nemo
rosa, Fragaria vesca and the group of grasses and sedges predominate 
in the roe deer’s diet.

Vaccmium m yrtillus is cropped by roe deer throughout the year, but 
the proportion it forms in their diet is only considerable a t the beginning 
of April, when it is 30°/o. During the growing season roe deer crop the 
leaf-bearing browse of this species. V. m yrtillus was most often cropped 
in the old tree stand (61*/o of contacts with this species) and in the 
plantation (23%). In the sum total of contacts recorded in successive 
study years V. m yrtillus formed 1.3, 2.6 and 0.6%.

Anemone nemorosa occurs in considerable amounts in the roe deer’s 
diet in the pre-spring and early spring periods, and at the end of April

T ab le  8
C om parison  of p e rcen tag e  of flow ers an d  leav es in  th e  h e rb  lay e r a n d  in

th e  ro e  d e e r’s food.

A n em o n e nem orosa Orralis ace to se lla
P la n ta tio n T h ick e t T im b er s tand T im b er s ta n d

F lo w ers  L eaves F lo w ers  L eaves F lo w ers  L eaves F lo w ers  L eaves

In  h e rb
lay e r 92 987 113 797 12 607 173 2177

In  d ie t 223 536 295 1338 176 1971 292 544
X1 136.7 13.8 29.5 375.9
p Р « Ш P< 0 .01 PCO.Ol PCO.Ol

forms about 67% of their diet. Flowering individuals are particularly 
readily consumed by roe deer in the plantation, where they form 26.5% 
of contacts with this species, and in the young tree stand (22.0%). In 
the old tree stand flowering individuals form 12.0% of contacts with 
A. nemorosa. The largest amounts of A. nemorosa were consumed by 
roe deer in the old tree stand (51%) and plantation (30%). In contacts 
recorded in successive years the percentage of A, nemorosa was res
pectively 0.06, 13.8 and 15.9%.

Roe deer feed on Fragaria vesca throughout the year, except for the 
period with persistent snow cover. It is particularly intensively cropped 
at the beginning of April, when it forms 20% of their diet, but in other 
seasons it does not exceed 10%. The generative parts of F. vesca form 
about 6% of contacts with this species in fallow land and about 2% in
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the plantation. F. vesca was most frequently consumed in the plantation 
(78% of contacts with this species) and fallow land (17%). In successive 
years F. vesca formed 3.5, 4.2 and 7.9% of all contacts.

Grasses and sedges are eaten in greater quantities by roe deer twice 
a year — in April when they form about 17% of their diet and in 
October (about 4% of their diet). The animals crop chiefly Carex hirta, 
Milium ef fusum and Lusula pilosa, which jointly form about 18% of 
contacts with this group of plants. The generative parts form 9.7% of 
contacts with grasses and sedges (in fallow land — 25.0%, in the plan
tation 5.6). In the young and old tree stands roe deer were not observed 
to crop the generative parts. In successive years grasses and sedged 
formed 3.1, 2.7, and 1.4% of all contacts.

Veronica chamaedrys forms an important component of the roe deer’s 
diet in spring and early summer, when it forms about 9 to about 17% 
of their diet. It is cropped during the whole growing season, but its 
percentage in the animals’ diet does not exceed 5%. Generative parts 
form 26.6% of contacts with this species (young tree stand — 70.6%, 
plantation — 31.9%, old tree stand — 15.1%). The animals were not 
observed to feed on the generative parts of this species in the fallow 
land. V. chamaedrys is eaten chiefly in the plantation (72% of contacts 
with this species). In successive years V. chamaedrys formed 1.1, 3.3 
and 3.4% of all contacts.

Rum ex tenuifolius and Rum ex acetosella form a considerable pro
portion of the roe deer’s diet in June (maximum about 32%). In April, 
and from July to the end of their growing season, their importance in 
the animals’ diet is slight. 65.5% of all contacts with R. tenuifolius and 
R. acetosella consists of individuals in the generative phase (in the young 
tree stand — 100%, fallow land — 80%, old tree stand — 78.0%, plan
tation 62.4%). These species are cropped in the largest amounts in the 
plantation (83% of contacts with these species). In successive years they 
formed 1.9, 3.4 and 2.6%» of all contacts.

Melampyrum nemorosum  is consumed from June to the end of the 
growing season. Consumption of this species is greatest during the first 
half of July (about 10% of the animals’ diet). The generative parts 
form 64.5% of contacts with this species (old tree stand — 70.0%, 
plantation — 54.3%). Roe deer did not consume the generative parts 
of M. nemorosum  in the young tree stand and fallow land. The largest 
number of contacts with this species were recorded in the young tree 
stand (74%) and plantation (24%). In successive years M. nemorosum  
formed 0.1, 2.2 and 1.0% of all contacts.

Achillea millefolium  is eaten from June to the end of the growing 
season, but it is only at the end of August tha t the amount eaten
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exceeds 2%, being about 7%. 99.5% of contacts with A. millefolium  
were recorded in the fallow land, where the generative parts were also 
consumed (7.5% of contacts). In 1976 A. m illefolium  formed 4.2% of all 
contacts, but in the two following years its percentage was negligible.

Fungi appear in the roe deer’s diet twice during the year, their peak 
percentage occurring in September (about 7% of the animals’ diet). In 
the pre-spring period the percentage formed by this group was about 
5%. In spring it was chiefly bracket fungi and other fungi growing on 
tree trunks, and also Gyromitra esculenta, which were consumed. In 
autumn the roe deer consumed chiefly pileus-bearing mushrooms of the 
following species : Boletus edulis, Armillariella mellea, Paxillus involutus, 
Russula virescens and Amanita citrina. The largest number of contacts 
with fungi was recorded in the old tree stand (73%). In successive years 
fungi and mushrooms formed 0.1, 0.3 and 0.6% of all contacts.

Quercus robur was cropped by roe deer throughout the whole year. 
The percentage of the vegetative parts of this species did not exceed 
5% in their diet. In September roe deer begin to feed intensively on 
acorns, and as a result in November Q. robur forms over 22% of their 
diet. In the old tree stand acorns form 35.8% of all contacts with this 
species. During the growing season in the plantation and young tree 
stand roe deer fed chiefly on the browse of Q. robur (94.4 and 84.8% 
of contacts with this species), but in the old tree stand and fallow land 
chiefly leaves (92.5% and 98.2%). Over the whole year in the old tree 
stand roe deer readily consumed browse and leaves lying on the ground 
(68.4% of contacts in this age class of tree stand with Q. robur). In 
successive years Q. robur formed 3.3, 1.2 and 1.4% of all contacts.

Carpinus betulus forms an important component of the roe deer’s 
diet throughout the year, and particularly in months with persistent 
snow cover, when it forms almost 75% of the animals’ whole diet. From 
the end of April to the end of June its percentage does not exceed 11% 
and from Ju ly  to November inclusive — 27%. During the growing season 
72% of contacts with C. betulus consisted of its browse (old tree stand — 
91.9%, young tree s tan d — 89.5%, plantation — 77.4%, fallow land — 
7.6%). Roe deer sporadically ate the fru it of C. betulus. This species is 
consumed chiefly in the old tree stand (49% of contacts w ith this 
species). In successive years it formed 16.9, 11.2 and 16.1% of all 
contacts.

Oxalis acetosella is a species of which the maximum proportion in 
roe deer’s diet occurs in the late autumn, w inter and pre-spring period. 
In the late autum n it constitutes 49% of the animals’ diet, in winter 
when there is a thaw and the snow cover melts — almost 80%, and in 
the pre-spring period about 35% of the animals’ diet. During the
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flowering period (May) it exceeds 20% of their diet. At this time flowers 
form about 50% of contacts with this species in the old tree stand. 
O. acetosella is consumed chiefly in the old tree stand, where 94% of 
contacts with this species were recorded. In successive years it formed 
14.1, 26.2 and 12.5% of all contacts.

Viola sp., Populus tremula, Salix caprea and Salix sp., Rubus sp., 
Betula verrucosa and Sorbus aucuparia are characterized by the absence 
of a short-lived distinct peak of their consumption by roe deer.

Viola sp. appears in roe deer’s diet together with disappearance of 
snow cover and as from May, ending in September, it forms from 5 to 
13% of the animals’ food. In autum n and during w inter thaws this 
percentage does not exceed 3%. During the flowering period 31.1% of 
contacts w ith Viola sp, consist of individual plants in the generative 
phase (plantation — 78.3%, young tree stand — 69.8%, old tree stand — 
13.5%). Viola sp. is chiefly consumed in the old tree stand (71% of 
contacts w ith this species) and in the plantation (26%). In successive 
years it formed 0.9, 7.0 and 12.8% of contacts.

Populus tremula forms food for roe deer throughout the year, although 
its percentage in the animals’ diet does not exceed 8%. During the 
growing season the percentage of browse in contacts with P. tremula 
is 33.3% (young tree stand — 100%, old tree stand — 37.4%, plantation 
— 36.4%, fallow land —■ 0.5%). In the old tree stand, while snow cover 
persists, 33% of contacts with P. tremula consists of twigs fallen to the 
ground and dry leaves. In spring the flowerheads of P. tremula are 
sporadically eaten. The greatest number of contacts with this species 
were recorded in the old tree stand (43.5%). In successive years 
P. trem ula formed 3.4, 3.1 and 1.6 of all contacts.

Salix caprea and Salix sp. appear in the roe deer’s diet in mid-May 
and continue to form part of it up to the end of winter. From m id-July 
to the end of October they form from about 11 to about 26% of the 
animals’ diet. In other months their percentage does not exceed 6%. 
During the growing season 33.3% of contacts with these species consists 
of browse (100%, old tree stand ; plantation 67%, young tree stand 
61.8®/o, and 2.8% — fallow land). They were cropped chiefly on fallow 
land — 94% of contacts with Salix caprea and sp. In successive years 
their percentage was 24.0, 0.4 and 0.7% of all contacts.

Rubus sp. is consumed throughout the year. In April, August and 
from October to the end of winter its proportion in the roe deer’s diet 
is not great and does not exceed 3%. In other months it forms from 
about 5 to 16% of their diet. Flowers and fruits are cropped in small 
amounts — chiefly in fallow land (5.6% of contacts with Rubus sp.) 
and in the young tree stand (4.1%). The greatest amounts of Rubus
8 — A cta  T h erio log lca



114 S. Kossak

sp. are consumed in the plantation (87% of contacts with this species). 
In successive years it formed 0.7, 6,0 and 10.6% of all contacts.

Betula verrucosa is a component of the roe deer’s diet throughout the 
year in amounts not exceeding 8%. During the growing season 15% of 
contacts with this species consists in browse (old tree stand — 100%, 
young tree stand — 94.1%, plantation — 36.1%, fallow land 2.5%). 
Roe deer consumed maximum amounts of B. verrucosa in fallow land 
(75°/o of contacts with this species). In successive years it formed 4.8, 
0.5 and 0.5% of all contacts.

Sorbus aucuparia is consumed by roe deer throughout the whole year, 
but does not form more than 8% of their diet. During the growing 
season 8.9% of contacts with this species consists of browse (young tree 
stand —■ 22.5%, plantation — 8.9%, old tree stand — 9.7%). In fallow 
land roe deer cropped the leaves only of S. aucuparia. Maximum number 
of contacts w ith this species were recorded in the old tree stand (60.0%). 
In successive years S, aucuparia formed 0.5, 2.0 and 1.3% of all con
tacts.

5. D ISC U SSIO N

Use has been made in this study of the method consisting in obser
vations of feeding groups of tame roe deer, employing the author’s own 
tested ways of procedure (Kossak, 1981). There is no doubt that one 
of the main advantages of this method is the opportunity to directly 
follow the course of the animals’ feeding on plants.

Wallmo et al. (1973) tested methods employed to define the food pre
ferences of deer, including the method of recording traces of the animals’ 
feeding in defined plots, and using tame individuals of Odocoileus 
hemionus as the testing factor. Comparison of the two methods showed 
that consumption of bushes and herb plants by these animals was 
under-estimated, and that of grasses — over-estimated. Data from the 
Białowieża Primeval Forest on consumption of Oxalis acetosella by deer, 
obtained by recording traces of the animals’ feeding, given by Borowski 
& Kossak (1975), showing tha t the proportion of this species in the 
animals’ diet was 0.1%, are strikingly different from the data obtained 
by observation of tame animals, when this proportion is defined as 20% 
of contacts. The phenomenon of under-estimation of the proportion 
of small herbs in the diet of deer most probably occurs as a general 
rule, and is caused by the impossibility of descrying traces of the cropped 
plants. As shown by the author’s own observations, roe deer also feed 
on fallen twigs and leaves. This food is completely overlooked when
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using the method of recording traces of feeding. The same happens in 
the case of the animals consuming fruits and seeds fallen to the ground, 
which may periodically form an important component of their diet 
(Lay, 1965).

In all 156 plant species here recorded as occurring in the study area,
jointly for the plantation, young and old tree stands, and 81 species
on fallow land overgrown with trees, for which the corresponding figures 
in the roe deer’s diet were respectively 96 (61°/o) and 70 (86%). It is 
justifiable to conclude that a certain number of species were not 
recorded, this applying to plants growing in small numbers and rarely 
cropped by roe deer. Their role would, however, appear to be sufficiently 
small for them to have no significant effect on the results as a whole, 
apart from extending the list of species. Klotzli (1965) is of the same 
opinion, putting the degree of consumption of forest plants by roe deer
a t 75% and considering a further 5% as “uncertain”, that is, plants
which might theoretically be consumed by roe deer. Briedermann (1974) 
who recorded 400 plant species in the roe deer's diet, also states that 
the majority of them “are not of importance” and Juon (1963) recorded 
100 species in the roe deer’s diet out of 160 species growing in Switzer
land, i.e. 63%.

The fact itself of the occurrence of a given plant species in the area 
does not determine the extent to which the animals feed on it. It 
may be concluded that of two plant species equally attractive as food, 
the greater proportion in the animals’ diet will be formed by the species 
which occurs more abundantly in the area. On the other hand, of two 
similarly abundant plant species in the area, the more attractive species 
will be more intensively cropped, and thus by comparing supply and 
demand it is possible to determine the roe deer’s food preferences.

When determining the roe deer’s food preferences other authors have 
grouped plants differently. The method closest in its intentions to the 
one used in this study is the division used by Klotzli (1965). This author 
divided plants into four groups (from never to intensively consumed), 
taking as a guide the percentage of phytosociological groups in which 
traces of cropping the given plant were recorded and the degree of 
intensity of such cropping.

As can be seen from the data given in section 3, the largest amount 
of contacts (75 to 91%) by roe deer do not excessively exploit plants. 
Species occurring very abundantly (from 69 to 86% of contacts) pre
dominate in contacts. The principle is that if there is intensive con
sumption of a given species in the given age of tree stand (in relation 
to abundance of occurrence), then in another class it is less intensively 
cropped. An exception to this is Populus tremula, which was preferred
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in all age classes of tree stand and in the fallow land. The role of Salix  
caprea and Salix  sp. in the roe deer’s food is also interesting. Growing 
numerously in the fallow land, it forms as much as 29% of contacts 
and in the young tree stand, where it is scanty, it is greatly preferred. 
The role of Salix in the diet of deer has been emphasized by other 
authors (c/. e.g. Klôtzli, 1965), but even so cases are still encountered of 
removal of Salix caprea and other willows from young tree stand and 
forest plantations during cultivation operations as “annoying weeds”, 
and some textbooks even recommend this (Ilmurzynski, 1969).

No case was noted in the present studies of a plant not occurring 
abundantly, but belonging to preferred species, forming a considerable 
proportion in the sum total of contacts. The absence of the phenomenon 
of “searching for” plants can be partly explained by the observations 
of the roe deer’s feeding behaviour, namely no feeding roe deer were 
observed to move in a definite direction of a “selected” plant or group 
of plants. Feeding consists in the animals moving in zigzags and choice 
takes place in the immediate vicinity of its muzzle. Thus the chance of 
the animal coming on a plant is determined, in addition to its numbers 
in the area, presumably also by its localization — plants growing near 
the regular paths of roe deer in the young tree stand, through the 
plantation to the old tree stand, were more intensively cropped than 
in other places in the enclosure.

The foregoing does not provide confirmation of the opinions held by 
other researchers (Szmidt, 1975 ; Szukiel, 1972, 1979) tha t roe deer 
particularly readily feed on rare and sporadically occurring plants. It 
may be tha t the situation is different in areas with little variety of 
plant species, since roe deer, on account of the poor choice of plants 
suitable for their food, are obliged to search for such plants.

It m ust be clearly emphasized that the moderate use made by roe 
deer of plants applies only to situations when the head of animals is 
small enough for it not to exceed the food resources of the habitat.

In studies on the food of deer, its variations over the annual cycle 
must not be overlooked, and thus the m ajority of papers on this subject 
take this aspect into consideration. The division of the year most com
monly used is into seasons (Dziçciolowski, 1967 ; 1970 ; Sidua et al., 
1969 ; Kohn & Mooty, 1971 ; Morow, 1976), or months (Severcov & Sa- 
blina, 1953 ; Sablina, 1955 ; Borowski & Kossak, 1972, 1975). Both these 
divisions are open to some objection. Considering animals’ food in 4 or 5 
seasons is suitable for preliminary definition of the proportion of dif
ferent groups of plants, but is insufficient for a description of the course 
taken by the animals’ feeding on different species. In this case division 
into months is slightly better, but may also be a source of error, namely
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if a plant is intensively cropped at the turning point between two months 
the phenomenon may not be perceived. Consequently in the present 
study the year has been divided into 19 feeding periods containing 
different numbers of days, taking rapidity of changes in vegetation and 
in the animals’ diet as a guide. The start of the annual cycle was taken 
as April 1st, since in the Białowieża Primeval Forest the snow cover 
usually disappears just about this date (Aulak, 1976). During the period 
from 1st April to 1st August feeding periods are short, consisting of 10 
days each. This is connected with the development of the herb layer, 
in which greater changes take place during spring and early summer, 
in respect of quantitative dynamics, biomass dynamics, production etc. 
Aulak, 1976) and in consequence also in the roe deer’s diet. The cor
rectness of using these short feeding periods in spring and early summer 
is shown by the example of the roe deer’s diet in April and May 
(Section 4). In April ligneous plants jointly form 14#/o of the animals’ 
diet and in May 9#/o, that is, slightly less. If, however, the roe deer’s 
food during these two months is considered in six 10-day periods a new 
phenomenon in revealed : during April there is a marked decrease in 
their feeding on ligneous plants (from 33*/o during the first to only 2% 
during the third 10-day period). This low percentage of ligneous species 
in the roe deer’s diet continues through two 10-day periods of May 
(respectively 6 and 7®/o), after which it rises to as much as 23®/o in the 
third 10-day period. In the light of the foregoing it may be said that in 
the biotope of the mixed deciduous tree stand in the Białowieża Primeval 
Forest the period of the lowest proportion of ligneous plants in the roe 
deer’s food occurs on the days between 10th April and 20th May, and 
is caused by the appearance of herbs in the herb layer.

A second, but less distinct, decrease in intensity of browsing on 
ligneous plants occurs in late autumn. It may be concluded that the 
reason for this is the fact tha t browse is not very attractive, since it is 
leafless at that time, whereas certain herbs (e.g. Oxalis acetosella) still 
form very nutritive food (Drożdż, 1979).

The third decrease during the annual cycle of the proportion of 
ligneous food, occurring during winter thaws, resulting in disappearance 
of snow, which enables the roe deer to feed abundantly on Oralis aceto
sella — confirms the hypothesis as to the low degree of attractiveness 
of browse. The following conclusion may therefore be drawn : Non- 
ligneous plants form particularly attractive food to roe deer, that is, 
herb plants and the young non-ligneous shoots of ligneous plants and 
their leaves. The high percentage of woody shoots in the roe deer’s food 
during the time the snow cover persists is to a great extent compulsory, 
owing to the limited access to the herb layer. This is confirmation of
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what has been postulated for a long time — the necessity of clearing 
snow from the herb layer in order to enable deer to feed on food 
remaining green in winter.

A similar opinion on the role of ligneous plants in the roe deer's food 
has been expressed by Hofmann (1978), who stated that in spring, 
summer and autumn roe deer consume food rich in nutrient elements 
and poor in cellulose, that is, leaves, stems and flowers. Fibrous food, 
such as ligneous twigs or blades of grass, is unsuitable as the roe deer’s 
stomach has too few bacteria breaking down cellulose and such plant 
material, not fully utilized, leaves the stomach. In another paper (Hoff
mann & Geiger, 1974) the authors quite simply consider the roe deer 
the opposite of red deer, which they term “a twig and branch cropper” . 
Ellenberg (1975) has expressed a similar opinion in saying that the roe 
deer chooses, wherever possible, easily digested and high energy food.

The nearest area in which the roe deer’s food was studied is the 
Soviet part of the Białowieża Primeval Forest. Severcov & Sablina 
(1953) and Sablina (1955) studied the roe deer’s food over the yearly 
cycle. These authors decidedly consider as opposites the herb part and 
ligneous part of these animals’ diet, terming these two “kinds” of food 
their antipodes. This type of reasoning in relation to food relations 
would appear to be completely incorrect, namely, assuming that the roe 
deer must consume over a 24-hour period a given amount of food (Bu- 
benik, 1959 : about 2.5 kg ; Briedermann, 1974 : from 1.5 to 2,5 kg) it 
is obvious that when there is a lack of herb plants the animal is obliged 
to consume greater amounts of ligneous plants. The above authors also 
state that the roe deer is less fastidious in its feeding than the red deer, 
and consequently the number of species forming its food is small, i.e. 
43 species. This is directly contrary to the results of studies by other 
authors (Klótzli, 1965 ; Fanta, 1974 ; Hofmann & Geiger, 1974 ; Bruch- 
holtz, 1975 ; Hofmann, 1978, 1979). who agree in emphasizing the exacting 
demands of the roe deer in respect of composition and variety of its 
diet. Szczerbiński (1967) states that in respect of its food the roe deer 
is more fastidious than red or fallow deer. Severcov & Sablina (1953) 
and Sablina (1955) state that from October to March inclusive the roe 
deer does not feed on herb plants at all. Jurgenson (1968), on the other 
hand states that in autumn roe deer consume 13 herb species (6—7% 
of their food) and in w inter 3—4 species (2—5%i of their food). The 
results obtained in the present study clearly show that it is only the 
snow cover which eliminates herbs from the roe deer’s diet.

The relation shown in section 3 (Supply and demand for plants) 
between the proportion of the roe deer’s diet formed by a species and 
the abundance of the latter in the area has been defined, treating both
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diet and abundance of plants statically, that is, omitting seasonal 
variations and differences in successive study years. Meanwhile the 
variable quantitative and qualitative composition of their diet over the 
yearly cycle depends on the growing cycle and consequently also on 
their abundance.

From 1971 to 1974 studies were carried out in the Białowieża Primeval 
Forest on the development and production of the herb layer in a Tilio- 
Carpinetum  Tracz. 1962 association (Aulak, 1976). The numbers of in
dividual plants of different species varied during the growing season. 
A general rule is that the density of plants (abundance) increases from 
spring to the peak time after which, as the result of elimination after 
the period of maximum density, it decreases. Species developing and 
dying early (i.e., Anemone nemorosa, Dentaria bulbijera) exhibit zero 
density during the late summer and autumn. These species have a typi
cal distribution of density (min-max-min). In the case of species persisting 
throughout almost the entire growing season, there are certain diver
gences from a typical distribution of density, namely on the curve of 
their numbers, on some of the parts, after a periodical decline, a second 
peak occurs in their course. The system is thus the min-max-min-max- 
min type. The reason for this is the appearance of new individual plants. 
In the case of some species, (e.g. Stellaria holostea, Stellaria nemontm, 
Galeobdolon luteum  and Aegopodium podagraria) new individual plants 
appear through the greater part of the growing season, even fairly 
abundantly towards the end of summer, that is, during the period when 
growth is gradually ceasing. In addition it has been found that with 
a suitable amount of rainfall, Galeobdolon luteum  and Stellaria nemorum, 
for instance, not only produce throughout the whole period of spring 
and summer, but that summer production is often greater that than in 
spring (Aulak, 1976).

Analysis of the dynamics of quantitatives states is incomplete if we 
fail to take elimination into consideration. Population numbers form 
the resultant of the production of new individuals and elimination of 
old ones. Elimination of individual plants begins in principle from the 
start of the appearance of a population, but it varies in intensity over 
the growing season. For instance, in the case of Stellaria holostea, Stel
laria nemorum, Hepatica nobilis and Galeobdolon luteum, it is fairly 
evenly distributed, the maximum occurring towards the end of the time 
for which the population of these species persists. In the case of 
Aegopodium podagraria and Asperula odorata two peaks of elimination 
may occur ; the first in June, the second in summer (with Asperula 
odorata) or autumn (with Aegopodium podagraria).

The relative stability of population density is not necessarily evidence
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of the absence of rotation, neither is reduction in quantity synonymous 
with absence of production. Tumidajowicz (1973) found that young 
individual plants form a considerable proportion of herb layer biomass 
in late autumn, the m ajority of their production taking place during 
the following year.

The density of different species varies not only seasonally, but also 
in successive years. Differences apply not only to the maximum number 
of individuals and the course in time of the density curve, but also in 
the average length of life of individuals and their average weight. In 
two successive years of study on Oxolis acetosella, in one year there 
was only one peak of abundance on August 1st, but in the second year 
the curve had three culminations, the greatest occurring on 10th July. 
Part of the population survived the winter, in 1973 a far greater number 
of individual plants entering the over-wintering period than in the 
preceding year. The combined amount of production of all species taken 
into consideration in the studies occurred in three successive years in 
ratios of 1.00 : 2.16 : 2.36. Aulak (1976) considers tha t the cause of the 
above lies in differences in the distribution of certain environment 
parameters (e.g. amount of precipitation).

In the light of the foregoing findings as to development and production 
dynamics of the herb layer, an attem pt may be made a t interpreting 
one of the causes of the annual distribution observed of consumption by 
roe deer of different species of plants (section 4.4). Species characterized 
by a short growing period and one peak of abundance occur for a short 
time only in the animals’ diet, and their maximum proportion occurs 
during the flowering period (Anemone nemorosa). Species with a longer 
growing and production period occur in the roe deer’s diet throughout 
the whole growing season and are characterized by several percentage 
maxima (grasses and sedges, Fragaria vesca, Viola sp., Rubus sp.). Species 
of which part of the population survives the winter are consumed in 
late autumn, during w inter thaws and the pre-spring period by roe 
deer in large amounts (Oralis acetosella, Vaccinium myrtillus, Fragaria 
vesca, grasses and sedges). Annual species, growing in spring and dying 
after producing seeds, form a far greater proportion of the animals' 
diet in early summer (Melampyrum nemorosum).

The differences observed in the percentage of contacts in 1977 and 
1978 may have been due on the one hand to the succession taking place 
in the wooded clearing the year before the studies began (Fragaria 
vesca — increase in percentage from 4.2 to 7.9*/o, Rubus sp. from 6.0 to 
10.6®/o, Viola sp. from 7.0 to 12.8*/o) and on the other hand may be 
connected with variations in production in successive years. This applies 
chiefly to species occurring abundantly and consumed in the old tree
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stand, only slightly subject to succession (e.g. Oxalis acetosella — 
decrease in percentage in successive years from 26.2 to 12.5®/o).

The above remarks indicate how necessary it is to approach these 
problems more thoroughly than has been the case up to the present, 
as connected with definition of food resources calculated from the bio
mass of plants available to the animals. This biomass varies in quality 
in seasons, biotopes and years, and in the case of different species of 
plants.

In Halls’ opinion (1970), the composition of the animals’ diet is 
determined by what are known as the animal’s food requirements, 
consumption of the minimum amount of food components being a basic 
condition for optimum functioning of the organism. A measure of the 
nutritive value of food is its digestbility and chemical composition 
(Barnes, 1965). These two parameters have a decisive influence on the 
animals’ food preferences in relation to different plants and their parts.

In order to live the roe deer requires food, at least 58®/o of which can 
be digested (Drożdż, 1979), but the digestibility of plants varies very 
greatly over the course of the year. It is greatest in spring (this applying 
to both ligneous and herb plants) and decreases with the passage of 
time. Only certain herb plants retain their digestibility on a high level 
throughout the whole growing season (Oxalis acetosella and Mycelis 
muralis). Very generally speaking, plants are highly digestible in spring 
and summer, and have a low degree of digestibility in autumn and 
winter.

As digestibility of ligneous plants does not exceed 35®/o in autumn and 
winter, roe deer may suffer from digestible energy starvation. In Halls’ 
opinion (1970) this type of starvation is the most common deficiency in 
the diet of ruminants. The most im portant task facing the animals 
during this time is to obtain food of maximum digestibility. The results 
obtained in the present study revealed a transitional decrease lasting up 
until the first snowfalls, in the roe deer’s feeding on ligneous plants 
during the late autumn period, at which time consumption of Oxalis 
acetosella markedly increased. As shown by Drożdż (1979), digestibility 
of ligneous plants abruptly decreases after the leaves fall. It may there
fore be concluded that roe deer feeding on herb plants supplement 
insufficiency of digestible energy. This is also shown by the fact that 
roe deer feed on O. acetosella during periods of winter thaw. Unfor
tunately no data have been encountered in literature on the digestibility 
of herb plants during the winter. During both the present studies, and 
studies made by other authors (Crawford, 1969 ; Ldsekrug, 1978) roe 
deer were found readily to feed on fallen dry leaves of trees and bushes 
of many species. Although their digestibility is similar to that of browse
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(about 39°/») nevertheless, as Drożdż (1979) states, they are rapidly 
digested and therefore quickly pass through the alimentary tract, which 
is also one of the ways in which roe deer satisfies its energy requirements 
during winter.

The food situation of roe deer in spring and summer is completely 
different. Plants contain the maximum amount of nutritive substances 
and are most digestible for roe deer during the period of their growth, 
that is, in spring and summer. During this time the digestibility of 
browse is about 64% and in the case of herb plants even exceeds 80% 
(Drożdż, 1979). This value is thus far higher than that required by 
these animals, and it must therefore be concluded that during this time 
digestibility plays a subordinate role in the animals’ choice of diet. That 
this is so can be concluded from reports made by different authors 
explaining the reasons for the roe deer’s preference for given plants 
or parts of plants. This was most decidedly stated by Humphrey (1962), 
who concluded that “preference is not in conformity with nutritive 
value”. Crawford (1969) states tha t if part of a plant is intensively 
cropped but poorly digested, it cannot be considered as a valuable 
component of the animals’ diet, unless it supplies a basic dietetic element 
required by the animals in small quantities. Researchers often record 
cases of deer feeding on plants with negligible nutritive value, but 
characterized by a considerable amount of smell and taste substances 
(Esser, 1958 ; Bubenik, 1959). There are thus grounds for concluding 
that it is also active bodies, i.e. organic compounds with high biological 
activity, which cause the animals to consume such plants. These 
substances (tannins, alkaloids, glycosides, etheric oils, gentians, resins, 
organic acids, carotins and vitamins) on the one hand increase the taste 
value of food (Rice & Church, 1974), and on the other constitute an 
im portant addition in the animals’ diet, acting on the animals’ organism 
in a specific way : nutritive, prophylactic, curative or poisonous (Pola
kowska, 1977).

A large number of cases have been found in this study of particularly 
intensive feeding by roe deer on plants during the period of their 
flowering or fruiting. During the spring-summer season the generative 
parts of plants form about 33% of the animals’ diet. It has also been 
shown that roe deer prefer flowering plants from among the infertile 
individuals of Anemone nemorosa and 0.xaiis acetosella (Section 4).

A part from the high concentration of active bodies, during the flower
ing period the plant is most digestible and contains the highest con
centration of nutritive substances. It should not therefore be concluded 
that it is solely the level of active bodies which determine the roe 
deer’s preference for plants during the generative phase. Nevertheless,
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in spring roe deer have at their disposal a large number of herb and 
ligneous plants both highly digestible and nutritive, even though not 
passing through generative phases. It may therefore be assumed that 
the high concentration of given specific active substances contained in 
flowers and fruits is the chief (although not the only) reason for the 
occurrence of the preference described.

A tendency which predominates in studies on the food of deer is 
to search for one constant factor (reasons for preferring a plant) which 
is to determine the extent to which the animals make use of the plant. 
Authors consider this to be either digestibility or the contents of given 
plants. Approaching the problem in this way leads to contradictory 
results and consequent to the discussion so often encountered in 
literature. The food consumed by the animal is in fact the result of 
what the biotope has to offer and what the animal requires. Both biotope 
and animal are highly variable. The number of individual plants and 
species of available plants vary, the plant itself is also variable, and 
the animals’ requirements vary. What is constant is the condition that 
the organism must obtain suitable food within a suitable time. It is to 
comply with the above condition that the food preferences of the animals 
vary. The term itself “food preference” is apt to be used in too wide 
a sense. It must be emphasized tha t the roe deer does not prefer plants 
as food. They are animals, as herbivores, adapted to feeding on them. 
They therefore consume plants, chiefly those which they find in suf
ficient quantities. Preferences only appear when composing their diet 
as a whole from the plant elements available, and determine which of 
them, in which quantities and at what time, they are included in its 
composition, and in effect form a picture of food relations.

The organism conveys the message of its requirements physiologically 
and by means of the senses, and the animal in feeding satisfies them. 
In winter there may be a lack of digestible protein, causing a state 
of starvation, and in spring there may be an excess of protein causing 
disturbances in digestion. In both cases a different type of preference 
serves to satisfy requirements. In w inter this will be a preference for 
food easily and quickly digested, and in spring a preference for food 
containing tannins and ballast substances. The existence of one, and 
one only, constant in time, “reason for preference” would lead to disaster 
for the organism.

Consideration as a whole of the trophic situation of roe deer led to 
the following conclusion: The picture of the food relations of roe deer 
is the resultant maintained in a state of dynamic equilibrium, of habitat 
abiotic and biotic elements variable in time and space, and of the equally 
variable requirements of these animals. The sole function of food pre
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ferences is to maintain this dynamic equilibrium. The factor determining 
the shaping of food relations always consists in the currently prevailing 
food resources.
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S im ona K O SSA K

SY T U A C JA  TR O FIC Z N A  SA REN  W L E S IE  M IESZA N Y M  ŚW IEŻYM

S treszczen ie

B ad an ia  p row adzono  na te re n ie  p o lsk ie j czyści P uszczy  B ia łow iesk ie j w  la ta ch  
1976—79 m eto d ą  o b se rw ac ji że ro w an ia  7 osw ojonych  sa re n  obu  płci. B ad an iam i 
ob ję to  d w a  te re n y  grodzone: 1) 0,82 h a  (ugór +  m łodn ik ), 2) 21,34 h a  la su  m ie 
szanego  św ieżego  (up raw a +  m ło d n ik  +  starod rzew ). W ykonano  in w e n ta ry z a c ję  bo 
tan iczn ą  te ren ó w  zagrodzonych. S k ład  p o k arm u  o k reś lono  w  o p arc iu  o k o n ta k ty . 
Za 1 k o n ta k t u zn an o  jed n o razo w e zgryzien ie  i p rze łk n ięc ie  p rzez  s a rn ę  f ra g m e n tu , 
całe j lu b  k ilk u  egzem plarzy  d an e j ro ś liny . W o p arc iu  o z an o to w an e  k o n ta k ty  
i ob fitość poszczególnych g a tu n k ó w  ro ś lin  p rześledzono  s to su n k i p o daży  i popy tu  
w lesie  m ieszan y m  św ieżym . Ilościow y i jakośc iow y  sk ład  d ie ty  sa re n  w  cyklu  
rocznym  ok reś lo n o  p rzy  pom ocy zun ifikow anych  pod  w zg lędem  w agow ym  je d n o 
s tek  żero w an ia  tzw . kęsów .

C ałość d an y ch  (121.706 k o n tak tó w ) zeb ran o  w  lis tę  flo ry s ty czn ą  (T abe la  2). S to 
pień  k o rz y s ta n ia  p rzez  sa rn y  z dostępnego  im  że ru  okreś lono  w  o p arc iu  o p o ró w 
nan ie  w a rto śc i w spó łczynn ika  obfito śc i ro ś liny  i je j u d z ia le  w  k o n ta k ta c h  p o b ra 
nych  w  d an e j k las ie  w ieku  d rzew o stan u  (T abela  4). Ł ączn ie  n a  b a d a n y m  te re n ie  
s tw ie rd zo n o  w y stęp o w an ie  155 g a tu n k ó w  ro ś lin , z czego w  p o k a rm ie  s a re n  z n a 
lazło  się 97. G a tu n k i w y stęp u jące  liczn ie  lu b  m asow o w  p rzew ażn e j części w cho 
dzą do d ie ty  sa re n  (T abela 5). W iększość g a tu n k ó w  z k tó ry m i w  d a n e j k las ie  
w ieku  n ie  z an o to w an o  k o n tak tó w , m a ją  n isk i w spó łczynn ik  obfitości. W śród  ro ś lin  
w y stęp u jący ch  licznie  a n ie  jedzonych  w  d a n e j k las ie  w iek u  d rzew o stan u , p rz e 
w aża ją  te , z k tó ry m i n a  ca łym  b ad an y m  te re n ie  n ie  n o to w an o  k o n ta k tó w . C h a 
ra k te ry s ty c z n e  d la  sto sunków  p o karm ow ych  sa re n  w  lesie  m ieszanym  św ieżym  
je s t, iż p opy t ok reś lo n y  je s t p rzez  podaż  (70— 90% k o n ta k tó w  do tyczy ło  g ru p y  
ro ś lin  zg ry zan y ch  p ro p o rc jo n a ln ie  do w ystępow an ia). G a tu n k i o  k tó ry c h  m ożna 
sądzić, że p o p y t n a  n ie  je s t w yższy  od podaży  s ta n o w ią  8—24%  k o n tak tó w .

C ykl roczny  żero w an ia  sa ren  ro zp a trzo n o  w  19 o k resach  żerow ych  (T abe la  7).
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R ośliny  d rzew ia s te  m a ją  najn iższy  u d z ia ł w  diecie sa re n  w czesną  w iosną , la tem  
s tan o w ią  p onad  je j połow ę a  zim ą, p r2y  za leg a jące j p ok ryw ie  śn ieżnej — p raw ie  
100°/® (Ryc. 1). Z im ow e odw ilże po łączone ze zn ikan iem  śn iegu  w y w o łu ją  d ra s ty cz 
n y  sp ad ek  żerow an ia  sa ren  n a  ro ś lin ach  d rzew ias ty ch  n a  korzyść ro ś lin  zielnych. 
R ośliny  zielne d o m in u ją  w  po k arm ie  sa re n  od ko ń ca  k w ie tn ia  do po łow y lipca, 
w późn ie jszych  okresach  ich u dz ia ł m a le je , by po p o jaw ien iu  się s ta łe j p o k ry w y  
śn ieżnej stanow ić  jeg o  zn ikom ą część. T ra w y  i tu rzy ce  o raz  g rzy b y  z jad a n e  są 
g łów nie  w iosną  i jes ien ią .

O m ów iono sk ład  ilościow y i jakośc iow y  d ie ty  sa re n  w  cyklu  rocznym . P rz e d 
staw iono  przeb ieg  i c h a rak te ry s ty k ę  żerow an ia  sa re n  n a  w y b ran y ch  g a tu n k ac h  
roślin .


