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INTRODUCTION

Till now , on  the te rrito ry  of the K am pinos N atio n a l Park  an d  its buffer zone, 187 
species of Apoidea w ere  n o ted  (D o m a g a ł a -L ip iń s k a  1961, Ba n a s z a k  & P lew k a  1981). 
The m ost d a ta  com es from  the p a p e r of the la tte r a u th o rs , w h ere  descrip tio n  of the bee 
fauna an d  the list of 180 species is given.
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The p re se n t p a p e r  describe the com m u n ity  of Apoidea (Hymenoptera) in h ab ita ts  of 
an  ab an d o n e d  village in  a ren a tu riza tio n  stage, in the w este rn  p a rt of the  K am pinos 
N atio n a l Park .

STUDY AREA, MATERIAL AND METHODS

K am pinos N a tiona l P ark  is p laced  in the M azovian  L ow land , cen tral P o land  
(A n d r z e je w sk a  at al. 2000). S tud ies w ere  carried  ou t b e tw een  June and  O ctober of 
1998 and  1999 on  the  area of B rom ierzyk village (w estern  p a r t  of K am pinos N a tiona l 
Park) ab an d o n e d  in the 1970s. The s tu d y  area w as described  in details in the earlier 
p a p e r of SZCZEPKO, KOW ALCZYK (2001). The m ateria l w as collected in the fo llow ing  
s tu d y  h ab ita t sites:

1. the a rea  of the Ł ódź U niversity  Field C entre: a b rick  house, grass, flow ering  
p lan ts , p in e  an d  b irch  trees an d  a sm all san d  d u n e , su rro u n d e d  w ith  p ine  forest 
(Peucedano-Pinetum )

2. a w o o d e n  stable, ou ts id e  the  area of the  Field C en tre
3. old w illo w s a lo n g sid e  a road
4. an  old w o o d en  b a rn  w ith  the th a tch ed  roof, on an  a b an d o n ed  farm
5. xero therm ic  g rass lan d  su rro u n d e d  w ith  p ine  y o u n g s tan d
6. a san d  d u n e , on  a low er p a r t  o v erg ro w n  w ith  grass
7. xero therm ic  g rasslan d  w ith  an  ad m ix tu re  of sy n an th ro p ic  p lan ts
8. a m o ist m ead o w
All sam p les  w ere  collected u sin g  M oericke 's traps. The trap s  w ere  em ptied  every  

e ig h t days. C u p s  w ere  h u n g  on trees or sticks (sites: 3, 8), on the w alls of b u ild in g s 
(sites: 1, 2, 4) a n d  they  w ere  p laced  on  the g ro u n d  (sites: 1, 5, 6, 7).

The p a ra m e te rs  of the sam ples w ere  calcu lated  for each  h ab ita t (site) for b o th  sea
sons together. The fo llow ing  ind ices w ere  used  to describe Apoidea co m m unity  in 
habita ts:

1. n u m b e r of species (S)
2. M arczew sk i-S te inhaus ' index  (MS) for qualita tive  com parisons of the hab ita ts , 

MS = zu/(a + b -  w), w h ere  a -  n u m b er of species in the first hab ita t, b -  n u m b er 
of species in  the second hab ita t, w  -  n u m b er of species com m on for the tw o 
co m p ared  hab ita ts

3. an  in d iv id u a l d o m inance  (D), D = n /N  [%], w ere  co u n ted  for all com m unity  on  
a s tu d y  area.

RESULTS AND DISCUSSION

A total of 468 specim ens rep resen tin g  77 species of Apoidea w ere  collected in the 
s tu d ied  h ab ita ts  (Table I). There w ere  21 new  species for K am pinos N a tiona l Park , 
w h a t len g th en ed  the list of Apoidea k n ow n  from  the area  of K am pinos N ational Park  
to 208 species (44.3% of Polish  fauna). There w ere also 11 species, w hich  h ad  no t been  
fou n d  in the  M azo v ian  L ow land  as yet (Ba n a s z a k  1982, Ba n a s z a k  2000, Ba n a sz a k
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et ni. 1978, Ba n a s z a k  & P lew k a  1981, Ba n a s z a k  & R o m a s e n k o  2001) (Table I). In the 
g ro u p  of those species, som e d eserve  on  special attention: 

Hylaeus gredleri FÓRST- the species w as found only on few stands in the K raków - 
C zęstochow a U pland, Silesian U pland and  Bieszczady Mts. (CELARY & W iśn io w sk i 2001). 

Colletes inexpectatus N o s k . -  till n o w  rep o rted  from  so u th -easte rn  p a r t  of P o lan d  
( B a n a s z a k  2000). 

Coelioxys alata FÓRST. -  rep o rted  on ly  from  P ien iny  M ts. (BANASZAK 2000).
Epeoloides coecutiens (Fa b r .) -  o b se rv e d  in  d if fe re n t p a r t  o f P o la n d , h o w e v e r ,  ev e n  

w h e re  it is fo u n d , it is v e ry  ra re  (CELARY & WIŚNIOWSKI 2001).
Psithyrus norvegicus S p .-S ch . -  very  ra re  ( B a n a s z a k  1993b), k n o w n  on ly  from  few  

sites in  P o lan d  ( C e l a r y  1989, W iśn io w sk i 2000).

Table I. The list of Apoidea co llected  in v a rio u s h ab ita ts  in the w estern  p a r t  of K am pinos N a tio n a l P ark  
(N -  su m  of in d iv id u a ls , D -  species d o m in a tio n , a) -  first record  for the te rr ito ry  of K am pinos 
N a tio n a l P ark , h) -  firs t record  for the M azovian  L ow land.

No. Species N um ber of ind iv iduals in habitats D [%]
1 2 3 4 5 6 7 8 1-8

1. Hylaeus brevicornis N yl. 1 5 1 - - - - - 7 1.5
2. H. styriacus FÓRST. - - - 1 - - - - 1 0.2
3. H. hyalinatus Sm. 6 2 - - - - - - 8 1.7
4. H. sinuatus (SCHCK.)ab 1 5 1 1 - - _ - 8 1.7
5. H. gredleri FÓRST. ab 2 1 - - - - - - 3 0.6
6. H. communis N y l. 3 18 - 6 - 1 - - 28 6.0
7. H. difformis (Eversm .) - 5 1 - - - - - 6 1.3
8. H. confusus N y l. 2 2 2 - - - - - 6 1.3
9. Colletes inexpectatus (NOSK.) - - - 1 - - - - 1 0.2

10. C. succinctus (L .)ab - - - 1 - - - _ 1 0.2
11. Andrena combinata (CHRIST)ab - - - - - - 1 - 1 0.2
12. A. alfkenella PERK. - - - - - - 2 - 2 0.4
13. A. subopaca NYL. 2 - - - 2 2 - _ 6 1.3
14. A .fulvida  SCHCK.a 1 - 1 - - - - - 2 0.4
15. A. barbilabris (K.) - - - - - 2 - _ 2 0.4
16. A.fucata  (MULL.) - 1 - - - - - - 1 0.2
17. A. argentata Sm. - - - - - 1 - - 1 0.2
18. A. denticulata (K .)a 1 - - - - - _ _ 1 0.2
19. A. haemorrhoa (F.) 3 - - - - - 1 - 4 0.9
20. Panurgus calcaratus (SCOP.) - - - 1 2 - 1 _ 4 0.9
21. Halictus maculatus Sm. 1 1 - - - - _ 1 3 0.6
22. H. confusus perkinsi B lu. 7 1 - 1 7 2 4 - 22 4.7
23. H. tumulorum  (L.) 1 - - - 2 - 2 _ 5 1.1
24. H. rubicundus (C h ris t) 2 - - - - - - - 2 0.4
25. Lasioglossum albipes (F.) 37 15 4 3 1 13 3 - 76 16.3
26. L. sextrigatum  (SCHCK.) 8 11 4 21 1 1 5 - 51 10.9
27. L. quadrinotatulum  (SCHCK.) 1 - - - 1 - - - 2 0.4
28. L. morio (F.) 2 1 - 1 - - 1 - 5 1.1
29. L. aeratum (K .)a 1 - - - - - - - 1 0.2
30. L. punctatissimum  (SCHCK.)ab - 1 - 2 - - 1 - 4 0.8
31. L. rufitarse (ZETT.)a - - 1 - - - - - 1 0.2
32. L. tarsatum (SCHCK.)ab 4 - - - 1 1 7 - 13 2.8
33. L. minutissimum  (K .)a 4 - - 1 1 _ _ 6 1.3
34. L. calceatum (SCOP.) 27 4 2 3 1 2 1 40 8.6
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No. Species N um ber of ind iv iduals in habitats D [%]
1 2 3 4 5 6 7 8 1-8

35. L. lativentre (Schck.) 1 - - - - - - - 1 0.2
36. L. semilucens (A lfk .) a 1 - - - - - 3 - 4 0.8
37. L. leucozonium (S ch rk .) 1 - - - - - 1 - 2 0.4
38. Sphecodes gibbus (L.) - - - - 2 - - - 2 0.4
39. S. monilicornis (K.) 2 - - - - - - - 2 0.4
40. S. geofrellus (K.) - - - - - - 2 - 2 0.4
41. S. puncticeps T h o m s . - 1 - - - - - - 1 0.2
42. S. pellucidus S m . - - - - - - 1 - 1 0.2
43. S.ferruginatus H a g . ab 1 - - - 1 - - - 2 0.4
44. Macropis fulvipes (F.) - - - - 1 - - - 1 0.2
45. M. europaea W a rn . 1 - - - 1 4 - - 6 1.3
46. Dasypoda altercator (H a r r .) - - - 2 - - 2 - 4 0.9
47. Heriades truncorum  (L.) 1 4 1 1 - - - - 7 1.5
48. Chelostoma maxillosum (L.) - - 2 - - - - - 2 0.4
49. Hoplitis lencomelana (K.) - - - - - - 3 - 3 0.6
50. Osmia confusa M O R. a - - - 1 - - - - 1 0.2
51. Megachile centuncularis (L.) - 1 - - - - 1 1 3 0.6
52. M. rotundata (F.) - - - - - - 1 - 1 0.2
53. M. maritima K. - - - - - - 1 - 1 0.2
54. M. loillughbiella (K .)a - 1 - - - - - - 1 0.2
55. M. ligniseca (K .)a 1 4 4 1 - - - - 10 2.1
56. M. alpicola ALFK. - - - - 1 - 1 - 2 0.4
57. M. versicolor SM. - - - - - - 1 - 1 0.2
58. Coelioxys elongata Lep. - - - - - - 1 - 1 0.2
59. C. alata FÓRST. ab 1 - - - - - - - 1 0.2
60. Nomada moeschleri A lfk . 3 1 - - - - - - - 1 0.2
61. N. ochrostoma ZETT. 1 - - - - - - - 1 0.2
62. N.fuscicornis (K.) - - - - - 1 - - 1 0.2
63. Epeoloides coecutiens (F.) - 1 - - - - - - 1 0.2
64. Bombus pascuorum (SCOP.) 9 - - - 5 1 3 1 19 4.1
65. B. lucorum (L.) 8 - 1 - 1 1 11 - 22 4.7
66. B. hypnorum  (L.) - 1 - - - - - - 1 0.2
67. 8. terrestris (L.) 1 - - - - 3 - - 4 0.9
68. B. sylvarum  (L.) - - - - - - 2 - 2 0.4
69. B. hortorum (L.) 1 - - - - - - - 1 0.2
70. B. pratorum (L.) - - - - - - 1 - 1 0.2
71. B. ruderarius (M U LL.)a 1 - - - - - 1 - 2 0.4
72. B. lapidarius (L.) 2 - - - 1 - - - 3 0.6
73. Psithyrus norvegicus Sp.-Sch. ab 2 - - - - 1 - - 3 0.6
74. P. bohemicus (Seidl) ab 1 1 - - - - - - 2 0.4
75. P. rupestris (F.) 2 - - - 1 - - - 3 0.6
76. P. campestris (Pz.) 4 - - - - 2 1 - 7 1.5
77. Apis mellifera L. 3 - - - - - 3 2 8 1.7

Total (N) 163 87 25 48 33 36 70 6 468

The species of Apoidea in the stu d ied  hab ita ts be longed  to 8 zoogeographical ele
m ents (Ba n a s z a k  & Ro m a s e n k o  2001, C elary  1995, G o g a la  1999), of w hich  the w idely  
d istribu ted : palearctic, eu ropean , eurosiberian  an d  holarctic species accounted for 95%. 
The rem ain ing  -  p o n tian , m ed ite rranean , bo reom ontane  and  cosm opolitan  elem ents -  
w ere rep resen ted  only  by  single specim ens (Fig. 1): Hylaeus styricicus FÓRST., Hylaeus 
hyalinatus Sm ., Megachile alpicola A lfk . and  Apis mellifera L., respectively.
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The h ig h est n u m b er of in d iv id u a ls  (Table I), m ore th an  30% of all co llected
specim ens, w as found  in the area of the Field C entre, the low est (ab o u t 5%) in the
m oist m eadow .

The p ro p o rtio n  of dom inance (D) varied  from  0.2% to 16.3% (Table 1). Those values 
w ere  sign ifican tly  h ig h er than  th a t (0.08-3.4%) found by B a n a s z a k  &  PLEW KA (1981).

The collected m ateria l w as 
d iv id ed  in to  th ree  classes of 
dom inance  (BANASZAK &  

PLEWKA 1981): class I (less th an  
1%), class II (1-3% ) and  class III 
(m ore th an  3%). M ost o f the 
species w ere  ra re  in  the  s tu d ied  
hab ita ts  of ab an d o n ed  v illage, 
and  be longed  to I class, 15 sp e 
cies w ere  freq u en t an d  7 w ere  
very  frequen t (Fig. 2: a). The 
s tu d ied  Apoidea co m m u n ity  
w as largely  p re d o m in a te d  by: 
Lasioglossum albipes (F.), L. sex-

HDPa
□  E
□  ES
■  H
■  Po
□  M
□  BM
□  C

Fig. 1. P roportion of zoogeographical elem ents in fauna of 
Apoidea of stud ied  habitats (Pa -  Palearctic, E- European, ES- 
Euro-Siberian, H -  Holarctic, Po -  Pontian, M -  M editerranean, 
BM -  Boreom ontane, C -  cosm opolitan)

1% 1%7 %
37%

15%

3 7 %

100%

trigatum  (Sc h c k .) a n d  L. calceatum (Sc o p .). Hylaeus communis N yl ., Halictus confnsus 
perkinsi Bl u ., Bombus lucorum  (L.) a n d  B. pascuorum  (Sc o p .) w e re  a lso  n u m e ro u s . A lto 
g e th e r  th e y  c o v e re d  m o re  th a n  55% of all co llec ted  m a te r ia l (Fig. 2: b).

The d o m in an t s tru c tu re  of 
s tu d ied  Apoidea co m m u n ity  
d iffered from  those of such  
com m unity  in the easte rn  p a r t 
of K am pinos N a tiona l P ark  
(Ba n a s z a k  & P lew k a  1981). In  
the d iversified  h ab ita ts  s tu d ied  
by  these au th o rs , d o m in a n ts  
w ere  tw o species of g en u s Lasi
oglossum  C u r t , an d  Hylaeus F., 
b u t species be longed  to Bombus 
La t r . w ere  no t n u m ero u s . The 
com position  of m ost a b u n d a n t

0%

i

22.0
n
□  rare

71.4

55.0
■ ’ ■

■  freq u en t

C3 □  d o m in a n ts__  Ji 91

a b

Fig. 2. The p roportion  of num ber of species (a) and  abundance 
(b) of Apoidea in the stud ied  habitats.

species resem bled  ra th e r those of W arsaw  (BANASZAK 1982) w ere, b esides the  gen u s 
Lasioglossum, Bombus species w ere  recorded  in h igh num bers.

T ak ing  in to  co nsidera tion  a social s ta tu s  of d o m in an t species g ro u p , all b u t Hylaeus 
communis rep resen ted  social life, from  h igh  degree  (like Bombus) to the  low er level, 
like genus Lasioglossum (Ba n a s z a k  & P l ew k a  1981, G o g a l a  1999).

F labitat p references of the  d o m in an t species w ere  d ifferen tia ted  an d  reflected  h ab i
tat he terogeneity  of the s tu d ied  territo ry  of the ab an d o n ed  village. The species th a t 
rep resen ted  Halictidae (Lasioglossum albipes, L. sextrigatum, L. calceatum, Halictus con- 
fu sus perkinsi) prefe r open  a n d  d ry  hab ita ts , from  g rasslan d s or ro ad sid es  to san d y
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d u n e s  (PESENKO et al. 2000), then  Hylaeus communis, Bombus lucorum  an d  B. pnscuorum  
a re  connected  w ith  fo rest's  m arg ins, clearings, g lades an d  sh ru b s ( B a n a s z a k  1993b).

W ith  respect to the  foodp lan t p references Apidae are d iv id ed  in to  tree  categories 
( B a n a s z a k  1980,1982, B a n a s z a k  &  P l e w k a  1981, G o g a l a  1999):

1. p o ly le c tic /p o ly p h a g e s  species, w h ich  collect po llen  of m an y  d ifferen t p lan t 
species

2. o lig o lec tic /o lig o p h ag es, need  the po llen  of a single p la n t genus or even  a single 
species

3. c lep toparasitic  species.
All of the  m ost a b u n d a n t species w ere  polylectic. P o lyphages g ro u p  also p re d o m i

n a ted  in all collected m ateria l of s tu d ied  hab ita ts  and  accoun ted  for 57%. O ligophages 
co m p rised  22%. C lep toparasitic  bees w ere  rep resen ted  by  16 species (21%).

T he n u m b e r of species a t in d iv id u a l h ab ita ts  ranged  from  5 on  the m o ist m ead o w  
to 44 on  the area of the Field C entre (Table II). The sim ilar types of h ab ita ts  in the east
ern  p a r t  of K am pinos N ational P ark  w ere  also characterised  by BANASZAK &  PLEWKA 

(1981) as v isited  by  bees very  rarely  an d  very  often, respectively . The rich  hab ita ts , on 
the s tu d ied  area of ab an d o n ed  village, as reg a rd in g  the n u m b er of species, w ere  also 
the xero therm ic  g rasslan d  w ith  an ad m ix tu re  of sy n an th ro p ic  p lan ts  an d  the w ooden  
stab le  n ear the Field C en tre  (31 and 23 species, respectively).

Table II. Q ualitative com parisons of Apoidea in various habitats in the w estern p a rt of Kam pinos N ational 
Park (S -  num ber of species; MS -  M arczew ski-Steinhaus's index, + -  low sim ilarity)

Param eter Habitats
1 2 3 4 5 6 7 8

S 44 23 13 17 19 15 31 5
M S

1 1.00 0.29 0.21 0.15 0.26 0.23 0.25 0.09
2 + 1.00 0.33 0.33 0.11 0.12 0.13 0.12
3 + + 1.00 0.25 0.14 0.17 0.10 0.06
4 + + + 1.00 0.16 0.10 0.20 0.05
5 + + + + 1.00 0.31 0.19 0.09
6 + + + + + 1.00 0.18 0.05
7 + + + + + + 1.00 0.13
8 + + + + + + + 1.00

The calcu la ted  va lu es  of M arczew sk i-S te inhaus ' index w ere  low  (0,05< MS <0,33) 
(Table II), w h a t in d ica ted  th a t all s tu d ied  h ab ita ts  w ere  considerab ly  d ifferen t in sp e 
cies co m position  an d  specifically a ttrac tive  for bees. The h ighest va lues of MS index 
w ere  fo u n d  for A po id ea  com m unities of h ab ita t of the w o o d en  stable co m p ared  w ith  
h ab ita ts  of the  o ld  w illow s and  the o ld  w o o d en  barn  (sites 2 an d  3, 2 and  4, MS = 0.33). 
The sim ilarity  in species com position  w as the low est for the habitats: 8 an d  4, 8 and  6 
(MS = 0.05) and  8 an d  3 (MS = 0.06).

The s tu d ied  h ab ita ts  of the ab an d o n ed  village in the forest te rrito ry  characterised  
the h igh  n u m b e r of bee species. O n the sm all area, ab o u t 0.7 ha, 77 species of A poidea  
w ere  no ted . It con stitu ted  41% of local fau n a  ( D o m a g a ła - L ip iŃ S K A  1961, B a n a s z a k  &
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P le w k a  1981). The sim ilarly  h ig h  n u m b er of species w as found  by ClERZNlAK (1998) 
in su b u rb s  n ear W ielkopolski N ational Park, on the com parab le  area (0.65 ha).

The n u m b er of species an d  d iversity  of bees is connected  w ith  h ab ita t h e te ro g en e
ity of s tu d ied  fo rm er ag ricu ltu re  area. The positive  corre la tion  b e tw een  the m osaic of 
an th ro p o g en ica lly  m odified  an d  n a tu ra l h ab ita ts , and  n u m b er of species an d  speci
m ens for co m m unities of A po idea  w as found  also by BANASZAK (1993a), BANASZAK & 
P lew k a  (1981), C ie r z n ia k  (1998) and  P a w lik o w sk i (1989,1991, 2000).

The p re sen t re su lts  will g ive the possib ility  of s tu d y in g  changes in  a ttrac tiveness 
for bee fauna of the  form er ag ricu ltu re  area, d u rin g  their d ev e lo p m en t in to  the clim ax 
stage, th a t on the te rrito ry  of K am pinos N atio n a l Park  is rep resen ted  by  Pino-Qercetum  
m ixed forest (MlCHALSKA-HEJDUK 1999). The ren a tu riza tio n  process an d , as an  effect, 
a ffo resta tion  of the described  area will p ro b ab ly  decrease, bo th  the n u m b e r an d  d iv e r
sity  of A p o id ea  (Ba n a s z a k  1993a).
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STRESZCZENIE

[Tytuł: Apoidea (Hymenoptera) te renów  poro lnych  w  stan ie  renatu ralizacji w  K am p in o 
sk im  P ark u  N aro d o w y m  (Polska)]

P raca p rzed s taw ia  d an e  na tem at sk ładu  gatun k o w eg o  i s tru k tu ry  zesp o łu  Apoidea 
opuszczonej w si, w  zachodniej części K am pinoskiego  P arku  N arodow ego . M ateria ł 
zb ie ran o  w ykorzystu jąc  m etodę M oerickego, w  latach 1998-1999. O d n o to w an o  w y 
stęp o w an ie  77 g a tu n k ó w  Apoidea, w  tym  21 nie p o d aw an y ch  do tychczas z te ren u  K PN  
i 11 z N iz iny  M azow ieckiej. W  w y n ik u  analizy  rozsied len ia  poszczegó lnych  g a tu n 
ków  w y ró żn io n o  8 e lem en tów  zoogeograficznych , z k tó rych  szeroko  ro zp o w szech 
n ione , p a leark tyczne , europejsk ie, eu rosybery jsk ie  i ho lark tyczne, s tan o w iły  około  
95%. N ajw yższą  liczbę g a tu n k ó w  zan o to w an o  na teren ie  Stacji Terenow ej (zab u d o 
w an ia  i tow arzysząca  im  roślinność synan trop ijna) i na m u raw ie  ksero term icznej za- 
rastanej roślinnością  sy nan trop ijną , o d p o w ied n io  44 i 31 g a tu n k ó w , najn iższą  na 
podm ok łe j łące. U dzia ł poszczegó lnych  g a tu n k ó w  (D) w  zebranym  m ateria le  w ah ał 
się w  gran icach  0.2% -  16.3%. Z d ecy d o w an a  w iększość g a tu n k ó w  należała  do  I k lasy  
dom inacji (rzadkie), 15 do  II k lasy (częste) i 7 to ga tunk i liczne (III k lasa dom inacji). 
W śród  o d n o to w an y ch  g a tu n k ó w  pszczół p rzew ażały  polifagi, stanow iące 57%. O ligo- 
fagi s tan o w iły  22%, k lep to p aso ży ty  21% (16 gatunków ). N iskie i śred n ie  w arto śc i 
w sp ó łczy n n ik a  M arczew sk iego-S teinhausa (0,05< MS <0,33) św iadczą o d u ż y m  z ró ż 
n ico w an iu  g a tu n k o w y m  i z in d y w id u a lizo w an y m  charak te rze  jakościow ym  z g ru p o 
w ań  poszczegó lnych  środow isk .
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