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The sp ecies  com position  and structure o f scu ttle  fly com m unities  
[D iptera: Phoridae) in mature tree stands in pine forests at different 

stages o f habitat degradation

A bstract. Phoridae were stud ied  in p ine canopies in th ree  p ine forests in Poland: Puszcza 
Białowieska, Puszcza Biała and  Boiy Tucholskie. 116 species of scu ttle  fly were recorded, including 
2 new  to science and  12 new to Poland. The phorid com m unities of th is hab ita t are dom inated by 
species of th e  genus Megaselia. th a t a re  com m on and  have a  wide d istribution . The s tru c tu re  of 
phorid com m unities depends on the  degree of hab ita t degradation  of forests. Increase of the h ab i
ta t  degradation  re su lts  in a  decrease of n u m b er an d  ab u n d an ce  of species, especially zoophages.
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INTRODUCTION

The Phoridae  a re  one of the  larger fam ilies w ith in  the  Diptera. M any species 
are  widely d istr ib u ted  an d  occur in different types of h a b ita t sim ultaneously . 
Any h a b ita t is likely to be rich  in  species, for th ese  rea so n s  Phoridae m ay p ro 
vide a n  excellent b as is  on w hich to charac te rize  an d  com pare various ecosys
tem s, an d  w hich  m ay even m ake it possib le to define h u m a n  im pact on the 
env ironm en t ( O le c h o w ic z  1988, D is n e y  1994).

However, th e re  have been  p u b lish ed  very few p a p e rs  in  w hich  th e  phorid  
fa u n a  of v a rio u s  h a b ita ts  is fully charac te rized . T hese p ap e rs  include  s tu d 
ies  on  s c u tt le  flies of th e  so ils  of a  b eech  w ood, a  m ixed fo res t a n d  an  
o a k h o rn b e a m  forest, an d  also  of m eadow s, p a s tu re s  an d  ru d era l h a b ita ts  
( W e b e r ,  P r e s c h e r  1990). Phorid  com m un ities  of tree  canopies have also  been
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th e  sub jec t of som e investiga tions b u t the  d a ta  ob tained  a re  still ra th e r  frag
m entary .

Pine forests are, in respect of size, the  dom inan t type of forest in Poland and 
the ir value, bo th  econom ic and  clim atic, is significant (B r e y m e y e r  1987). In the 
forest h ab ita t the  Phoridae are one of the  m ost n u m ero u s  groups w ith in  the 
fau n a  of tree canopies. It is therefore extrem ely im portan t th a t phorid com 
m unities of pine forests should  be stud ied  m ore closely, because the  acquired  
knowledge of th is  question  would m ake it easier to u n d e rs ta n d  the functioning 
and  significance of th is  group in a  type of forest m ost im portan t in silviculture. 
Investigations into the  fau n a  of pine forests were conducted  by the  In stitu te  of 
Zoology PAS in W arsaw w ithin  the  fram ew ork of the  CPBP 040602 project, co
ord inated  by Prof. A. S z u j e c k j , betw een 1986 an d  1990. They provided ex ten 
sive m aterial from th is  p a rticu la r h ab ita t in different regions of Poland.

It is the  objective of the  p rese n t paper to characterize  the  species com posi
tion, the  s tru c tu re  of the  com m unities and  seasona l dynam ics of the  phorid  
fau n a  in pine canopies in m atu re  s ta n d s  of pine forests a t various degrees of 
h a b ita t degradation  in different zoogeographical regions of Poland.

STUDY AREA, METHODS. MATERIAL

The m ateria l w as collected in p ine forests in th ree  zoogeographic regions of 
Poland: Pojezierze Pom orskie (Bory Tucholskie), Nizina Mazowiecka (Puszcza 
Biała) and  Podlasie (Puszcza Białowieska) in 1986 an d  1987. The a re a s  in 
w hich the  above forest com plexes are  s itu a ted  belong to th ree  categories of 
h ea lth  ranked  in respec t of res is tan ce  to prim ary  an d  secondary  p es ts  of pine 
trees -  from the  zone of the  h ighest degree of th re a t (Bory Tucholskie) to th a t 
of the  lowest (Puszcza Białowieska). D etailed a ssu m p tio n s  of the  s tu d y  and  
the  d istribu tion  of the  sites  are  p resen ted  by B a ń k o w s k a  (1993).

The pine forests from Puszcza Białowieska and  Puszcza Biala belong to the 
Peucedano-Ptnetum  type of p lant association w hereas those from Boiy Tucholskie 
to the Leucobryo-Pinetum. The Peucedano-Pinetum  association is richer floristi- 
cally. The pine forests in Puszcza Białowieska represent a  subboreal variety of the 
Peucedano-Pinetum  association w hereas the pine forests in Puszcza Biala are the 
Sarm atian  variety of the sam e association. A detailed phytosociological descrip
tion of these forests is given by M a t u s z k ie w ic z , D e g ó r s k i  and K o z ł o w s k a  (1993).

In each  site  the  m ateria l w as collected using  five yellow tra p s  (B a ń k o w s k a , 
G a r b a r c z y k  1981) a ttach ed  to top b ran c h e s  of trees by m eans of special pegs. 
The investigations were conducted  d u ring  two seasons: from early spring  to 
late a u tu m n , in fortnightly  periods. A to ta l of 24 ,438  phorid  specim ens w as 
collected and  stud ied . H andbooks by D is n e y  (1983, 1989b), L u n d b e c k  (1922), 
S c h m it z  (1938-1981) provided a b a s is  for identifying the  scu ttle  fly specim ens 
to the  species.

All quan tita tive  d a ta  allowed to s tu d y  the  s tru c tu re  of com m unities. The fol
lowing coefficients were used;

1. Index of ab u n d a n ce  (relative) is the  n u m b er of specim ens cau g h t in 10 
yellow tra p s  over 10 days
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2. A ssessm en t of sim ilarity  of species com position of individual com m uni
ties  w as m ade accord ing  to the  “percen tage” m odification of S oerensen ’s for
m u la  ( S o e r e n s e n  1 9 4 8 ) :

0 2 w , „nSo = ----- 7- 100a  + b
w here a  a n d  b refer to the  n u m b er of species in  the  com m unities com pared 
an d  w  to the  n u m b er of species com m on to b o th  com m unities.

3. M orisita’s index  modified by Horn (1966):

2 X *, y,
Mo =  —--------------

Z *a+Z Waa = 1 a = l

w here xi, y i  -  percen tages of com m on species,
xa, y a  -  percen tages of p a rticu la r  species of com pared  com m unities, 

s  -  to ta l n u m b er of species;
Index of dom inance:

D = —  100 
N

w here n -  density  (trapability) of a  given species,
N -  density  (trapability) of the  com m unity;

SPECIES COMPOSITION

13 genera of Phoridae, represen ted  by a t least 116 species were recorded from 
m atu re  tree s ta n d s  of the pine forests s tud ied  in 1986 and  1987 (Table I). Apart 
from these, w ithin the  genus M egaselia there  were species identified a s  ,A” and  
„B” w hich m ight be som e o ther taxa, no t m entioned here. The situation  was 
sim ilar in the  case of species identified as  M egaselia sp. because occasionally 
the  taxonom ic charac te rs  of som e specim ens could not be determ ined due to 
the  condition of the  m aterial or to difficulties w ith identifying the females.

Altogether, th ere  were 65 phorid  species recorded  from Bory Tucholskie, 67 
species from  Puszcza B iała an d  87 species from  Puszcza B iałow ieska (Tab. I). 
The m ateria l collected com prised 12 species new  to the  fau n a  of Poland and  
w ith in  th ese  two species: M egaselia  d u rska e  a n d  Trucidophora  (= Styletta) 
ew a rd u rska e  have been  described  a s  new  to science (D is n e y  1989a, 1990). 
The phorid  com m unities in the  th ree  m a tu re  s ta n d s  s tud ied  have a relatively 
sim ilar species com position b ecause  in each  of the  pa irs  of com m unities com 
p a red  th e  degree of sim ilarity  w as ab o u t six ty  pe r cent. The value  of the  
S o ren sen  index  of species s im ilarity  w as 63 .6%  for Bory T ucholsk ie  an d  
Puszcza Biała; 64 .9%  for Puszcza B iała an d  Puszcza Białowieska, an d  57.8%  
for Bory T ucholsk ie  an d  Puszcza Białow ieska.

The m ajority  of th e  species d o m in an t in  th e  com m unities  s tu d ied  were 
sp ec ie s  c o n s id e red  to  be com m on a n d  w idely d is tr ib u te d . Im ag ines of
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Table I. Species com position , ab u n d an ce  an d  percen tage  of the  species com prising  th e  phorid  com m unities in  p ine m a tu re  fo rests in dif
feren t regions of Poland (n -  ab u n d an ce  index)

No. Species

Type
of

diet

Bory
T ucholskie

Puszcza
Biała

Puszcza
B iałow ieska M ean

n % n % n % n %
1 2 3 4 5 6 7 8 9 10 1 1

1 A nevrina  curvinervis (Bec k er ) - 0 .004 0 .03 0 .000 0.00 0 .008 0.04 0 .004 0.03
2 A nevrina  thoracica  (M eig en ) - 0 .000 0 .00 0 .040 0.39 0 .013 0.06 0.018 0.11
3 A nevrina  un isp inosa  (Zette r sted t) - 0 .004 0 .03 0 .005 0.05 0 .008 0.04 0 .006 0.04
4 B orophaga carinifrons (Zet tersted t) - 0 .000 0 .00 0 .009 0.09 0 .034 0.16 0 .015 0.09
5 Borophaga Jem orata  (M eig en ) - 0 .070 0 .43 0 .010 0.10 0 .000 0.00 0 .027 0.17
6 Borophaga su b su lta n s  (Linnaeus) - 0 .600 3 .75 0 .040 0.39 0.061 0.30 0 .234 1.46
7 Conicera dauci (M eig en ) - 0 .008 0.05 0 .000 0.00 0 .004 0.02 0 .004 0.03
8 Conicera tibialis S ch m itz* s 0 .000 0.00 0 .005 0.05 0 .000 0.00 0.002 0.01
9 Diplonevra nitidula  (M eig en ) z 0 .000 0.00 0 .000 0.00 0.013 0.06 0 .004 0.03

10 M egaselia abd ita  S chmitz s 0 .000 0.00 0 .000 0.00 0.017 0.08 0 .006 0 .04
11 M egaselia aculeata  (Schm itz)* - 0 .000 0.00 0 .009 0.09 0 .000 0.00 0 .003 0.02
12 M egaselia aequalis  (Wo o d ) z 0 .020 0.13 0 .020 0.20 0.017 0.08 0 .019 0.12
13 M egaselia a ffinis  (W o o d ) - 0 .004 0.03 0 .000 0.00 0 .000 0.00 0.001 0.01
14 M egaselia  a lbicans (Wo o d )* f 0.004 0.03 0 .000 0.00 0 .000 0.00 0.001 0.01
15 M egaselia ąlticolella (Wo o d ) - 0 .000 0.00 0 .000 0.00 0 .055 0.25 0 .018 0.11
16 M egaselia altifrons (Wo o d ) - 0 .004 0.03 0 .000 0.00 0 .034 0.16 0 .014 0 .08
17 M egaselia badia  S ch m itz* - 0 .020 0.13 0 .000 0.00 0 .000 0 .00 0 .007 0 .04
18 M egaselia berndsen i (S chm itz) f 0.000 0.00 0 .005 0.05 0 .100 0 .46 0 .035 0 .22
19 M egaselia bovista  (G im m erthal) f 0.008 0.05 0 .009 0.09 0 .000 0 .00 0 .006 0 .04
20 M egaselia brevicostalis (Wo o d ) s 0 .050 0.30 0 .009 0.09 0 .400 1.83 0 .153 0.95
21 M egaselia  cam pestris  (Wo o d ) - 0 .000 0.00 0 .010 0.10 0 .034 0 .16 0 .015 0.09
22 M egaselia ciliata (Zet tersted t) z 0.004 0.03 0 .009 0.09 0.017 0 .08 0 .010 0 .05
23 M egaselia cinereifrons (Str o b l) f 0.000 0.00 0 .005 0.05 0 .034 0 .16 0 .014 0.08
24 M egaselia coacta  (Lun d beck ) - 0 .000 0.00 0 .000 0.00 0 .008 0.04 0 .003 0.02
25 M egaselia com m uniform is (Schm itz) - 0 .000 0.00 0 .040 0.39 0 .000 0.00 0 .014 0 .08
26 M egaselia conform is (Wo o d ) - 0 .008 0.05 0 .070 1.67 0 .140 0.64 0 .106 0.65
2 7 M egaselia cothurnata  (S chm itz) - 0 .000 0.00 0 .000 0.00 0.004 0.02 0.001 0.05
2 8 M egaselia d iscreta  (Wo o d ) f 0.000 0.00 0 .000 0.00 0 .013 0.06 0 .004 0 .03
29 M egaselia d iversa  (Wo o d ) - 0 .000 0.00 0 .000 0.00 0 .097 0.44 0.032 0.20
3 0 M egaselia dubita lis  (Wo o d ) - 0 .360 2.25 0 .170 1.67 0 .008 0.04 0 .179 1.12
31 M egaselia  d u rska e  D isney* - 0 .010 0.06 0 .005 0 .65 0 .1 3 0 0 .6 0 0 .0 4 8 0 .3 0
32 M egaselia e isfe lderae  S chm itz f 0 .008 0.05 0 .000 0 .0 0 0 .030 0 .1 4 0.014 0.08
33 M egaselia elongata  (W o o d ) z 0 .000 0 .0 0 0 .009 0.09 0 .000 0 .0 0 0.003 0.02
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1 2 3 4 5 6 7 8 9 10 11
34 M egasel a  em arginata  (Wo o d ) - 0 .004 0.03 0 .030 0.29 0 .000 0.00 0.011 0.07
35 M egasel a errata  (Wo o d ) - 0 .100 0.63 0 .020 0.20 0 .008 0.04 0 .043 0.27
36 M egasel a fen e s tra lis  S chm itz* - 0 .004 0.03 0 .000 0.00 0 .000 0.00 0.001 0.01
37 M egasel a flava  (Fallen) f 0 .000 0.00 0 .020 0.20 0 .130 0.60 0 .050 0.31
38 M egasel a fram eata  S chmitz f 0 .000 0.00 0 .005 0.05 0 .000 0.00 0.002 0.01
39 M egasel a giraudii (Eg g e r ) P 1.000 6.25 1.540 15.14 0 .880 4.04 1.140 7.13
40 M egasel a gregaria  (Wo o d ) - 0 .020 0.14 0 .050 0.49 0 .008 0.04 0 .026 0.15
41 M egasel a hortensis  (Wo o d ) - 0 .000 0.00 0 .000 0.00 0 .026 0.12 0.009 0.05
42 M egasel a hum eralis (Zettersted t) - 0 .000 0.00 0 .009 0.09 0 .000 0.00 0.003 0.02
43 M egasel a ?hypopygialis (Lund beck) - 0 .000 0.00 0 .000 0.00 0.017 0.08 0 .006 0.04
44 M egasel a insons  (Lu n d beck ) - 0 .004 0.03 0 .000 0.00 0 .000 0.00 0.001 0.01
45 M egasel a intercostata  (Lund beck ) - 0 .000 0.00 0 .000 0.00 0 .130 0.60 0 .043 0.27
46 M egasel a  involuta  (Wo o d ) - 0 .000 0.00 0 .000 0.00 0.100 0.50 0 .033 0.21
47 M egasel a lata  (W o o d ) f 0.020 0.14 0 .060 0.59 0.000 0.00 0 .027 0.17
48 M egasel a latifrons (Wo o d ) - 0 .000 0.00 0 .000 0.00 0 .060 0.30 0 .020 0.13
49 M egasel a longicostalis (Wo o d ) - 0 .020 0.14 0 .060 0.59 0 .020 0.09 0 .033 0.21
50 M egasel a lucifrons (S chm itz) - 0 .020 0.14 0 .000 0.00 0 .013 0.06 0.011 0.07
51 M egasel a lutea  (M eig en ) f 0.004 0.03 0 .020 0.20 0 .040 0.18 0.021 0.13
52 M egasel a major (Wo o d ) - 0 .030 0.19 0 .005 0.05 0.008 0.04 0 .015 0.09
53 M egasel a m anicata  (Wo o d ) - 0 .800 5.00 0 .150 1.46 0 .100 0.46 0 .350 2.19
54 M egasel a m aura  (Wo o d ) f 0 .000 0.00 0 .000 0.00 0.004 0.02 0.001 0.01
55 M egasel a meconicera  (S pe ise r ) s 2 .000 12.54 1.500 14.75 1.000 4.60 1.500 9.39
56 M egasel a m eigeni (B ec k er ) - 0 .004 0.03 0 .000 0.00 0 .008 0.04 0 .004 0.03
57 M egasel a  minor (Zettersted t) - 0 .000 0.00 0 .020 0.20 0 .017 0.08 0.012 0.08
58 M egasel a nasoni (Malloch) z 0.000 0.00 0 .000 0.00 0 .030 0.14 0 .010 0.05
59 M egasel a  nigriceps (Loew ) s 0 .700 4.39 0 .200 1.97 0 .030 0.14 0 .310 1.94
60 M egasel a pa lm eni (Bec k er ) - 0 .008 0.05 0 .000 0.00 0 .013 0.06 0 .007 0.04
61 M egasel a pa ludosa  (Wo o d ) z 0 .000 0.00 0 .000 0.00 0 .026 0.12 0 .090 0.05
62 M egasel a parva  (Wo o d )* - 0 .000 0.00 0 .020 0.20 0.004 0.02 0 .008 0.05
63 M egasel a pectoralis (Wo o d ) - 0 .000 0.00 0 .040 0.39 0 .080 0.40 0 .040 0.25
64 M egasel a p ieta  (Lehmann) - 0 .040 0.15 0 .080 0.79 0 .040 0.18 0 .053 0.33
65 M egasel a pleuralis (Wo o d ) s 4 .800 30.09 1.400 13.76 0 .260 0.12 2.075 12.98
66 M egasel a propinqua  (Wo o d ) - 0 .004 0.03 0.009 0.09 0 .000 0.00 0 .004 0.03
67 M egasel a protarsalis  S chmitz - 0 .000 0.00 0 .000 0.00 0 .008 0.04 0 .003 0.02
68 M egasel a pulicaria  (Fallen) p 0 .900 5.64 0 .300 2.95 0 .560 2.60 0 .587 3.67
69 M egasel a pum ila  (M eig en ) - 0 .004 0.03 0 .030 0.29 0 .017 0.08 0 .170 0.11
70 M egasel a pusilla  (M eig en ) - 0 .160 1.00 0 .030 0.29 0 .900 4.12 0.363 2.27
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71 M egaselia pyg m a ea  (Zettersted t) f 0.000 0.00 0 .005 0.05 0 .080 0.40 0 .028 0.18
72 M egasalia ?quadriseta  (Schm itz) - 0 .100 0.64 0 .030 0.29 0 .600 2.75 0 .243 1.52
73 M egaselia rubella  (Schm itz) f 0.004 0.03 0 .100 0.98 0 .017 0.08 0 .040 0.25
74 M egaselia rud is (Wo o d ) - 0 .000 0.00 0 .000 0.00 0.004 0.02 0.001 0.01
75 M egaselia rujicornis (M eig en ) s 0.004 0.03 0 .020 0.20 0 .060 0.30 0.028 0.18
76 M egaselia rufipes (M eig en ) P 0.004 0.03 0 .000 0.00 0 .000 0.00 0.001 0.01
77 M egaselia sepulchralis (Lu n d beck ) - 0 .600 3.75 0 .050 0.50 0 .900 4.15 0.517 3.24
78 M egaselia serrata  (Wo o d )* - 0 .000 0.00 0 .000 0.00 0.004 0.02 0.001 0.01
79 M egaselia sordida  (Zettersted t) - 0.004 0.03 0 .000 0.00 0 .000 0 .00 0.001 0.01
80 M egaselia spinicincta  (Wo o d ) f 0 .000 0.00 0 .000 0.00 0.004 0.02 0.001 0.01
81 M egaselia subcarpalis  (Lu n d beck ) - 0 .010 0.06 0.000 0.00 0 .020 0 .09 0 .010 0.05
82 M egaselia subnud ipenn is  (S chm itz) - 0 .000 0.00 0 .000 0.00 0.004 0 .02 0.001 0.01
83 M egaselia sub tum ida  (Wo o d ) - 0 .000 0.00 0 .009 0.09 0 .017 0 .08 0.009 0.05
84 M egaselia superciliata  (Wo o d )* - 0 .004 0.03 0 .000 0.00 0 .000 0 .00 0.001 0.01
85 M egaselia sglvatica  (Wo o d ) f 0 .000 0.00 0.009 0.09 0.004 0 .02 0.004 0.03
86 M egaselia tarsalis  (Wo o d ) - 0 .000 0.00 0 .000 0.00 0 .004 0 .02 0.001 0.01
8 7 M egaselia tum ida  (W o o d ) - 0.000 0.00 0 .005 0.05 0 .000 0 .00 0.002 0.01
8 8 M egaselia unicolor S chmitz - 0.008 0.05 0 .060 0.59 0 .006 0 .03 0 .025 0.15
8 9 M egaselia verralli (Wo o d ) 0.008 0 .05 0 .000 0.00 0 .200 0.91 0.069 0.43
90 M egaselia w oodi (Lu n d beck ) - 0 .050 0 .30 1.000 9.83 9 .800 44 .92 3.617 22.63
91 M egaselia xan thozona  (Stro bl) - 0.000 0 .00 0 .000 0.00 0 .020 0.09 0.007 0.04
92 M egaselia żona ta  (Zettersted t) - 0.000 0 .00 0 .010 0.10 0.004 0.02 0 .005 0.03

- M egaselia  „A" - 0.036 0 .24 0 .000 0.00 0 .000 0.00 0.012 0.08
- M egaselia  „B" - 0 .000 0 .00 0 .028 0.28 0 .000 0.00 0.009 0.05
- M egaselia  sp. - 1.600 10.00 2 .300 22 .60 1.700 7.40 1.867 11.68

93 M etopina crassinervis  S chmitz - 0 .000 0 .00 0 .000 0.00 0 .004 0.02 0.001 0.01
94 M etopina hese lhausi S chmitz - 0 .008 0 .05 0 .000 0.00 0 .017 0.08 0 .005 0.05
95 M etopina oligoneura (M ik) s 0.000 0 .00 0 .009 0.09 0.013 0.06 0 .007 0.04
96 Metopina pileata  S chmitz - 0 .008 0 .05 0 .005 0.05 0 .000 0.00 0 .004 0.01
9 7 Phalacrotophora berolinensis (Schm itz) z 0.010 0 .06 0 .040 0.39 0 .070 0.32 0 .040 0.25
98 P halacrotophorafascia ta  (Fallen) z 0.004 0.03 0 .100 0.98 0 .120 0.55 0 .075 0.47
99 Phora artifrons S chmitz - 0 .500 3.14 0 .040 0.39 0 .000 0.00 0 .180 1.13

100 Phora atra  (M eig en ) s 0.600 3.75 0 .020 0.20 0 .000 0.00 0.207 1.30
101 Phora dubia  (Zettersted t) - 0 .500 3.14 0 .005 0.05 1.500 6.90 0.668 4.18
102 Phora holosericea  S chmitz z 0.000 0.00 0 .080 0.79 1.000 4.60 0 .360 2.25
103 P seudacteon form icarum  ( V e r r a l l ) z 0.000 0 .0 0 0 .005 0.05 0 .008 0.04 0 .004 0.03
104 Spiniphora m aculata  (M eig en ) s 0 .000 0 .0 0 0 .000 0 .0 0 0.004 0.02 0.001 0.01
105 Triphleba antricola (Schm itz) s 0 .008 0 .05 0 .000 0 .0 0 0 .000 0 .0 0 0 .0 3 0 0.02
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1 2 3 4 5 6 7 8 9 10 11
106 Triphleba hya lina ta  (Meig en ) s 0 .0 0 4 0 .0 3 0 .0 0 9 0 .0 9 0 .000 0 .0 0 0 .0 4 0 0 .0 3
107 Triphleba interm edia  (Malloch) - 0 .1 0 0 0 .0 5 0 .000 0 .0 0 0 .000 0 .0 0 0 .0 0 3 0 .0 2
108 Triphleba lugubris (M eig en ) P 0 .0 0 4 0 .0 3 0 .0 2 0 0 .2 0 0 .0 1 3 0 .0 6 0 .0 1 2 0 .0 8
109 Triphleba luteifem orata  (Wo o d ) - 0 .0 0 4 0 .0 3 0 .0 2 0 0 .2 0 0 .0 0 8 0 .0 4 0 .0 1 0 0 .0 5
110 Triphleba nudipalpis  (B ec k er ) P 0 .000 0 .0 0 0 .0 0 9 0 .0 9 0 .0 0 4 0 .0 2 0 .0 0 4 0 .0 3
111 Triphleba opaca  (M eig en ) s 0 .0 2 0 0 .1 4 0 .000 0 .0 0 0 .000 0 .0 0 0 .0 0 7 0 .0 4
112 Triphleba papilla ta  (W ingate) - 0 .0 0 4 0 .0 3 0 .000 0 .0 0 0 .000 0 .0 0 0 .0 0 1 0 .0 1
113 Triphleba sm ith i D isney - 0 .000 0 .0 0 0 .000 0 .0 0 0 .0 4 0 0 .0 2 0 .0 0 1 0 .0 1
114 Triphleba trinervis (B ec k er ) - 0 .0 0 8 0 .0 5 0 .000 0 .0 0 0 .0 0 4 0 .0 2 0 .0 0 4 0 .0 3
115 Trucidiphora ew a rd u rska e  (D isney)* z 0 .000 0 .0 0 0 .000 0 .0 0 0 .0 1 7 0 .0 8 0 .0 0 6 0 .0 4
116 Woodiphora retroversa  (Wo o d )* - 0 .000 0 .0 0 0 .0 0 5 0 .0 5 0 .000 0 .0 0 0 .0 0 2 0 .0 1

T o ta l 1 6 .0 4 6 1 0 0 .0 0 1 0 .0 7 0 1 0 0 .0 0 2 1 .8 1 6 1 0 0 .0 0 1 6 .1 6 0 1 0 0 .0 0
T o ta l  n u m b e r  o f  s p e c ie s 6 5 6 7 8 7 7 3

* -  s p e c ie s  n e w  to  t h e  f a u n a  o f  P o la n d  
?  -  d o u b t f u l  d e t e r m in a t io n
s , f, z, p , -  : ty p e  o f  d ie t  ( s a p r o p h a g e s ,  fu n g iv o re s , z o o p h a g e s ,  p o ly p h a g e s ,  u n k n o w n  b io logy)

Phoridae 
in 
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2
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M egaselia pulicaria  an d  M. pleuralis  feed on honeydew  b u t they  were recorded 
also on corpses of invertebrates. Individuals of the  form er species have been  
recorded h ibernating . Larvae of the species M. pulicaria  a re  polyphages, b u t 
prim airly  p red a to rs  of sp ider eggs, an d  those of M. pleuralis a re  sap rophages 
(D is n e y  1994). M egaselia giraudii is a  com m on polyphagous sap rophage. Its 
larvae can  be found in m am m alian  dung , dead  in v erteb ra te s , fungi, leaf- 
m ines (secondary invasion), cocoons of Sgm phyta , a lso  in ca te rp illa rs  an d  p u 
pae of bu tterflies. M. giraudii larvae are  also know n to be facultative p a ra s ite s  
of Orthoptera  (D is n e y  1994). M egaselia meconicera  is an o th e r  very a b u n d a n t 
species of Phoridae. It h a s  been  recorded th a t im agines (m ainly females) of 
th is  species ap p ear in g rea t n u m b ers  in houses, particu la rly  in  a u tu m n  an d  
winter. M. meconicera individuals m ay h ib e rn a te  du ring  w inter. Larvae of th is  
species have been  found in b a t dung  (D is n e y  1994). M egaselia m anicata  is a 
species frequently  recorded on flowers; in w in ter it h ib e rn a te s  (D is n e y  1994). 
Phora holosericea larvae are  p reda to rs  of root ap h id s  ( Y a r k u lo v  1972). There 
are  v irtually  no d a ta  on the  biology of the  following species: M egaselia woodi, 
M. sepulchralis  and  Phora dubia. These th ree  species and  those  m entioned  
earlier belong to species th a t  occur in  great n u m b ers  (are dom inan ts) in m a 
tu re  s ta n d s  of the  pine forests stud ied .

COMMUNITY STRUCTURE

Species of the  genus M egaselia  dom inated  in pine canopies of the  m atu re  
s ta n d s  of all the  pine forests stud ied  (Fig. 1). However, the  a re a s  stud ied  were 
characterized  by a relatively considerable  exchange of the  d o m in an ts  in the  
com m unities, as  is clearly seen  from the  values of M orisita index. The h ighest 
value of th is  index, nam ely 0.74, w hich ind icated  th a t  the  dom inance  s tru c 
tu re s  had  greatly overlapped w as ob tained  while com paring  the  com m unities 
from Puszcza Biała an d  Bory T ucholskie. In bo th  regions, the  sam e species 
belong to the  group of the  dom inan ts . M. p leuralis , w hose im agines feed on 
honeydew, definitely dom inated  in Boiy Tucholskie, b u t in Puszcza Biała it oc
cupied the th ird  position in respect of its percen tage  sh a re  in  th e  com m unity. 
M. giraudii dom inated  in Puszcza B iała b u t w as th e  th ird  in the  dom inance 
s tru c tu re  in  Bory T ucho lsk ie . T h is  sp ec ie s  is a  com m on p o ly p h ag o u s 
sap rophage (see above). A com m unity  th a t  differed m ost from  those  in Bory 
Tucholskie an d  Puszcza Biała w as the  phorid  com m unity  in tree  crow ns of the  
pine forests in Puszcza Białowieska. As M orisita index show s th e  sim ilarity  of 
the  dom inance s tru c tu re  of the  scu ttle  fly com m unity  from th is  region in com 
parison  w ith the  com m unity  in Puszcza Biała is 0 .43 , w hereas in  com parison  
w ith th a t  in Bory Tucholskie it is 0.13. This is due  to the  fact th a t  the  com 
m unity  in Puszcza Białow ieska w as dom inated  by a  different species. It w as 
M. woodi, a species w hose biology is still unknow n. The percen tage  of M. woo
di w as also considerable  in the  com m unity  in  Puszcza Biała. M. meconicera  
w as a relatively a b u n d a n t species recorded  from th e  pine fo rests of the  th ree  
regions stud ied . This species w as the  second dom inan t in  Bory Tucholskie
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an d  Puszcza Biała, an d  the  th ird  do m in an t in Puszcza Białowieska. It p ro b a 
bly is po lyphagous and  h a s  been  recorded from m any  h ab ita ts ; its  im agines 
(mainly females) frequently  ap p ear in  houses, especially in a u tu m n  an d  w in
ter, an d  its  larvae have been found in b a t dung  ( D i s n e y  1994). M. pulicaria, 
w hose larvae are  polyphages, b u t prim arily  p reda to rs  of sp ider eggs, h ad  a 
considerab le  percen tage  in the  phorid  com m unities in Bory T ucholskie and  
Puszcza Biała. In the  com m unity  in Puszcza B iałow ieska there  were th ree  
m ore species w hose position in the  dom inance s tru c tu re  w as significant. They 
were: yet an o th e r  species, w ith u n know n  biology, of the  genus Megaselia: M. 
sepu lchra lis , a n d  two species  of th e  g e n u s  Phora: Ph. dub ia  a n d  Ph. 
holosericea. The biology of the  form er is no t known; the  la tte r  is a p reda to r of 
root ap h id s  ( Y a r k u l o v  1972).

The phorid  com m unities of pine canopies in the  forests in Bory T ucholskie 
an d  Puszcza B iała also dem onstra ted  a g rea ter sim ilarity  in respect of the  p e r
centage of the  dom inan ts . The lowest, a  m erely 0.5%  difference betw een the 
sh a re  of the  d o m inan t and  of the  su b d o m in an t w as recorded for the  com m u
nity  in  Puszcza Biała. This p a rticu la r difference reached  20%  in Bory T uchol
skie an d  even 40%  in Puszcza Białow ieska. The m ost diverse d istribu tion  of 
the  a b u n d a n ce  am ong the  p a rticu la r species w as recorded in com m unities 
from Puszcza B iałow ieska, and  the  least diverse in  those  from  Puszcza Biała.

The biology of species of the  phorid  family is poorly known. In the  case of 
the  m ateria l s tu d ied  the  available lite ra tu re  d a ta  on the  life h istory  of ind i
v iduals cover m erely 44 species (about 40%) and , moreover, these  d a ta  are  in 
com plete. It is know n, however, th a t  im agines of som e Phoridae visit flowers 
very frequently , b u t the ir p rim ary  source  of su g a r  is honeydew. They also feed 
on the  p ro te in -rich  m eals. The larvae have a considerably  varied diet. De
pend ing  on the  type of the ir diet phorid  larvae have been  divided into four 
troph ic  g roups (Table II, Fig. 2).

The sap ro p h ag e  group con ta ined  13 species an d  its m ean  sh a re  in a b u n 
dance, in  com parison  w ith the  o ther groups, w as as  m uch  as  62.6% . This

T ab le  II. P e rc e n ta g e  o f th e  tro p h ic  e le m e n ts  in  th e  p h o rid  f a u n a  o f th e  p in e  fo re s ts  (S -  n u m b e r
of spec ies)

S tand Bory Tucholskie Puszcza Biała Puszcza Białowieska Total
Trophic group S % S % S % S %
saprophages 9 39.1 9 30.1 8 24.3 13 29.5
fungivores 6 26.1 10 33.3 1 1 33.3 15 34.1
zoophages 4 17.4 7 23.3 10 30.3 U 25,0
polyphages 4 17.4 4 13.3 4 12.1 5 11.4

group included  no t only the typical sap rophage species b u t also those  species 
w hose larvae are  necrophages or coprophages or w hich are  found in n ests  
( D i s n e y  1994). T he following sp ec ie s  be longed  here : Conicera tibialis, 
M egaselia abd ita , M. brevicostalis, M. meconicera, M. nigriceps, M. pleuralis, M.
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Fig. 1. D om inance s tru c tu re  of the  phorid com m unities in pine canopies in the  m a tu re  tree s tan d s  
of the  th ree forests studied: 1 -  M egaselia pleuralis, 2 -  M egaselia meconicera, 3 -  Megaselia 
giraudii, 4 -  M egaselia pulicaria, 5 -  M egaselia manicata, 6 -  M egaselia woodi, 7 - Phora 

dubia, 8 -  Phora holosericea , 9 -  M egaselia sepulchralis, 10 -  O th er species
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ruficornis, M etopina oligoneura, Phora atra, Spiniphora m aculata, Triphleba  
antricola, T. hya lina ta  an d  T. opaca.

The group of fungivores com prised th e  h ighest n u m b er of species, nam ely 
15, b u t it w as th e  lea s t a b u n d a n t in the  fo rests s tud ied  and , on average, it 
m ad e  m erely 3.8%  of th e  to ta l a b u n d a n c e  of ind iv iduals belonging to the  
species w hose biology w as know n. The species included  into th is  group were 
th o se  assoc ia ted  w ith  fungi m ycetophages an d  m ycetophiles ( D is n e y  1994). All 
th e  species in  th is  group  belonged to the  genus M egaselia: M. albicans, M. 
berndseni, M. bovista, M. cinereifrons, M. discreta, M. eisfelderae, M .Jlava, M  

Jram eata , M. lata, M. lutea, M. maura, M. pygm aea , M. rubella , M. spinicincta, 
a n d  M. sylvatica.

The g roup  of zoophages com prised  11 species w hose  larvae  a re  e ith e r  
p red a to rs  or p a ras ito id s . On average th e ir  ab u n d a n ce  sh a re  w as 8.1% . The 
following species belonged here: M egaselia aequalis, M. ciliata, M. nasoni, M. 
elongata, M. pa ludosa , Diplonevra nitidula, Phalacrotophora berolinensis, Ph. 
Jascia ta , Phora holosericea  an d  Pseudacteon form icarum . The species Truci- 
dophora ew a rd u rska e  w as also included  into the  group u n d e r d iscussion  b e 
c a u se  the  s tru c tu re  of the  ovipositor in the  fem ale of th is  species is typical of 
pa rasito id s .

The g roup of polyphages com prised only five species of scu ttle  fly; th ree  
species of th e  g e n u s  M egaselia  an d  two species of the  gen u s Triphleba. How
ever, th e ir  ind iv iduals  m ade u p  25.5%  of the  ab u n d a n ce  of species w ith a  
know n diet. M egaselia  giraudii and  M. rujipes  a re  polyphagous sap rophage 
species (see above). M egaselia rujipes m ay be a  p a ra s ite  of Coleoptera too 
( D u r s k a , u n p u b lis h e d  d a ta ). To th is  g ro u p  be long  a lso  p o ly m o rp h o u s 
M egaselia  pulicaria, Triphleba lugubris an d  T. nudipalpis.

It is tru e  th a t  th e  above list w as based  only on knowledge of the  diet 
of barely  40%  of th e  phorid  species b u t, nevertheless, it com prised m ost of the  
d o m in an t species. O n th is  b as is  it can  be noticed th a t  there  is a  c lear te n 
dency  of ch an g es in the  troph ic  s tru c tu re  in  scu ttle  fly com m unities dep en d 
ing on the  g rad ien t of th re a t  to forests by secondary  pests . As the  degree of 
th re a t  in c reases  from  Puszcza B iałow ieska th ro u g h  Puszcza B iała to Bory T u 
cholsk ie the  p ercen tage  of zoophagous Phoridae  d ecreases b u t the  percen tage 
of sap ro p h ag es  clearly  increased  (Fig. 2). The a b u n d a n ce  of zoophages (1.16) 
in  Puszcza B iałow ieska w as five tim es higer th a n  in Bory Tucholskie (0.23). 
B u t the  a b u n d a n c e  of sap ro p h ag es in Bory Tucholskie (5.58) in com parison  
to th e ir  a b u n d a n c e  in  P u szcza  B ia łow ieska  (1.51) in c re a se d  over th re e  
tim es.T h u s th e  d a ta  p rese n t a  d ifferent view of the  troph ic  s tru c tu re  of the  
com m unities  of th e  p ine fo rests in  p a rticu la r  regions. The m ost even d is tr ib u 
tion  of th e  troph ic  e lem en ts w as recorded  for the  phorid  com m unities from 
Puszcza B iałow ieska, an d  the  m ost d istin c t fea tu re  th ere  w as a considerable  
p roportion  of zoophages, nam ely  26.8%  of the  to ta l n u m b er of individuals, 
w h ereas  in P uszcza  B iała th a t  p roportion  w as only 5.3%  an d  in Bory T uchol
sk ie m erely 0.7% . T he differences betw een th e  percen tages of fungivores and  
polyphages w ere n o t so great; the  p roportion  of the  form er ranged  from 0.5%  
in Bory T ucholsk ie  to 10.2%  in Puszcza B iałow ieska an d  of the  la tte r  from
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Fig. 2. T rophic s tru c tu re  of the  com m unities of Phoridae in th e  m a tu re  s tan d s  of the p in e  fo rests
(based on abundance)
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18.7%  in Bory T u ch o lsk ie  to 33 .5%  in P uszcza  B iała . The g ro u p  of 
sap ro p h ag es  w as the m ost a b u n d a n t in all th e  phorid  com m unities every
w here; it com prised 32.5%  individuals in  Puszcza B iałow ieska an d  80.1%  in 
Bory Tucholskie.

SEASONAL DYNAMICS

C h a n g e s  in  th e  sp ec ies  com position  a n d  th e  a b u n d a n c e  of p a r t ic u la r  
species in th e  phorid  com m unities were recorded bo th  in  1986 and  in  1987. 
T heir cou rse  w as sim ilar in  both  seasons. Therefore the ir m ean  n u m b ers  of 
species a n d  th e ir  m ean a b u n d a n ce s  for two years have been  u sed  to describe 
th e  seaso n a l changes. However, there  were differences in  the  course  of the
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Fig. 3. C hanges in  th e  a b u n d an ce  an d  in  th e  n u m b er of th e  species of Phoridae in p ine canop ies 
of th e  m a tu re  tree s tan d s  of th e  forests s tud ied  from May to November (m ean d a ta  from  1986 

an d  1987 together); S -  n u m b e r of species, N -  ab u n d an ce
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changes in  the  n u m b er of species and  in  the  a b u n d an ce  of scu ttle  flies in  each 
of the  th ree  regions stud ied .

The m ost clear changes bo th  in the  n u m b er an d  in the  a b u n d an ce  of phorid  
species were recorded for the  m atu re  s ta n d  in  Puszcza Białowieska. W ithin 
the  a b u n d an ce  fluc tuations there  were th ree  phenological peaks of the  a b u n 
dance of Phoridae (Fig. 3). The first an d  lowest peak  occurred  in  May. At th a t 
tim e the  m axim al ab u n d a n ce  w as recorded  for two species of th e  genus Pho- 
ra: Ph. dubia  an d  Ph. holosericea, w hich occupied high positions in the  dom i
n a n c e  s tru c tu re  of th e  p h o rid  co m m u n itie s  in  th e  fo re s ts  of P uszcza  
Białowieska. The second a b u n d an ce  peak  w as in the  la tte r  h a lf  of Ju ly . Five 
species: M egaselia brevicostalis, M. meconicera, M. pusiila, Phora dubia  and  
Ph. holosedcea  dom inated  a t th a t tim e. Three of these  were significant dom i
n a n ts  in  the  scu ttle  fly com m unity  in  the  m atu re  s ta n d  in Puszcza Białow ies
ka. The th ird  an d  h ighest a b u n d an ce  peak  of the  phorids occurred  a t the  tu rn  
of A ugust and  Septem ber. T ha t w as the  tim e w hen the  g rea tes t n u m b er of 
species w as recorded, nam ely 42 species. The a b u n d an ce  of the  scu ttle  fly 
com m unity  increased  becau se  there  h ad  occurred  an  overlapping of the  p h e 
nologies of the  species of th e  genus M egaselia: M. brevicostalis, M. conformis, 
M. diversa, M. giraudii, M. involuta, M. longicostalis, M. m anicata, M. m econi
cera, M. nasoni, M. pleuralis, M. pulicaria, M. pusiila, M. quadriseta, M. sepul- 
chralis, M. verralli an d  M. woodi. A rap id  increase  in the  a b u n d an ce  of th e  las t 
of the  above species, the  su p erd o m in an t M. woodi, exerted the  g rea tes t im pact 
on the  a b u n d an ce  of the  com m unity  d u ring  the  th ird  phenological peak  of the  
Phoridae. D uring a u tu m n  the  ab u n d a n ce  of the  scu ttle  flies rem ained  a t a 
very high level du ring  the  two study  seasons, an d  tow ards the  end  of O ctober 
it reached  34.87%  (Fig. 3). T ha t w as the  h ighest a b u n d an ce  of phorids reco rd 
ed from pine forests in the  th ree  regions.

The changes in the num ber and  the abundance  of the phorid species recorded 
for pine canopies in Boiy Tucholskie were a little milder. The spring abundance  
peak, the  first and  lowest, occurred a t the  tu rn  of April and  May. The greatest 
num ber of species, nam ely 29, w as recorded ju s t  then . The m ost ab u n d an t 
species were as  follows: Borophaga subsu ltans  and  three species from the dom i
n a n t group: Megaselia manicata, M. meconicera and  M. pulicaria. The second, 
and  the highest, abundance  peak w as recorded a t the  beginning of Ju n e . At th a t 
time, the increase in the  abundance  of the  com m unity w as m ainly influenced by 
an  increase in the  abundance  of Megaselia pleuralis, a  Holarctic species th a t was 
e u d o m in an t a t the  s ite s  s tu d ied  in  Bory T ucholskie. Here, a s  in Puszcza 
Białowieska, the th ird  abundance  peak  occurred a t the tu rn  of A ugust and  Sep
tember. The num ber of phorid species reached 25. D uring th a t tim e the  dom i
n a n t species belonged to the  genus Megaselia: M. giraudii, M. meconicera, M. puli
caria and  M  nigriceps. The first th ree species dom inated in the m atu re  forest u n 
der discussion. In the  case of all the above m entioned species first there was a 
rapid increase in abundance  and  th en  a decrease (Fig. 3).

The m ildest changes in  the  n u m b er of species an d  the  a b u n d a n ce  were 
recorded from the  m a tu re  tree s ta n d  in  Puszcza Biała. The first, an d  th e  h igh 
est, p eak  of the  ab u n d a n ce  of scu ttle  flies occurred  in  Ju n e . At th a t  tim e the
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n u m b er of species reached  26 and  th u s  w as the  h ighest. The m ost n u m ero u s  
w ere M egaselia  giraudii, M. meconicera  a n d  M. pleuralis, species from  the 
group of th e  dom in an ts , an d  also Phalacrotophora fa sc ia ta , a  parasito id  of la 
dybird  pupae . In the  case  of the  species M. pleuralis  th ere  w as recorded a 
rap id  in crease  an d  th en  a decrease  in  its  ab u n d an ce , ju s t  as  in the  m atu re  
forest in  Bory T ucholsk ie  du ring  th e  sam e period. The second a b u n d an ce  
peak, slightly  lower th a n  the  first, occurred  in  the  la tte r  h a lf of Septem ber. 17 
species of Phoridae  were recorded  a t th a t  tim e. The d o m inan t species b e 
longed to th e  g en u s  M egaselia: M. giraudii (dom inant), M. meconicera  (sub 
dom inan t) a n d  M. woodi. F irst a  rap id  increase  an d  th en  a decrease  in  the 
a b u n d a n c e  of th e  species were recorded. The ab u n d a n ce  of the  species M. 
woodi h a d  th e  g rea tes t im pact on the  a b u n d a n ce  of the  scu ttle  fly com m unity  
a t  th a t  tim e. The th ird  increase  in th e  a b u n d a n ce  of Phoridae  w as recorded in 
the  second  h a lf  of October, an d  th is  w as only slightly lower th a n  the second 
peak. In the  cou rse  of th is  peak  the  n u m b er of species dropped to eleven (Fig. 
3). The species M egaselia woodi w as the  su p e rd o m in an t a t th a t  tim e. A rap id  
increase  in  th e  a b u n d a n ce  of th is  species w as followed by a  decrease.

D uring  b o th  s tu d y  se aso n s  it w as recorded  th a t  the  m ajority  of species b e 
longing to th e  g en u s  M egaselia  an d  dom inating  in  the  th ree  m atu re  s ta n d s  
generally  reach ed  the  h ighest peaks of a b u n d a n ce  increase  in a u tu m n . These 
species included  the  following: M. meconicera  (in Puszcza B iała the  h igher 
p eak  w as in  sp ring ), M. giraudii, M. pulicaria  (in Puszcza B iała the  h igher peak  
w as in spring), M. m anicata  an d  M. woodi. In the  case of the  species M egaselia  
pleuralis  in  Bory T ucholskie an d  Puszcza B iała there  w as recorded a n  excep
tionally h igh increase  in the  a b u n d a n ce  of th is  species in spring. In Puszcza 
B iałow ieska, on  th e  o th er hand , only 12 ind iv iduals of th is  species were col
lected a t  th e  tu rn  of A ugust an d  Septem ber. S uch  a rap id  ab u n d a n ce  increase  
tak ing  p lace a t th a t  p a rticu la r  tim e h a s  also been  recorded by o ther sc ien tis ts  
w orking on  th e  Phorid  family. ( D i s n e y ,  C o l u s o n ,  B u t t e r f i e l d  1981, D i s n e y  
1987).

It is su p p o sed  th a t  the  increase  in  a b u n d a n ce  is connected  w ith a  rap id  re 
p ro duction  of fungivore species, b e cau se  it is a  tim e w hen m u sh room s begin 
to sp ro u t in  g rea t m asses. Two species: Phora dubia  and  Phora holosericea  b e 
longing to th e  d o m in an t group had  the  h ighest increase  in  th e ir  a b u n d a n ce  in 
spring. Ind iv iduals  of species of the  g en u s  A nevrina  (A. curvinervis, A. thoraci- 
ca, A. unispinosa) were found in sam p les from sp ring  till early  sum m er. Ind i
v iduals of th e  species A. thoracica w ere collected for the  longest tim e, even as 
late  a s  Sep tem ber. O u t of the  species of the  gen u s Borophaga  th e  species B. 
su b su lta n s  o ccu rred  th ro u g h o u t bo th  s tu d y  seasons. The a b u n d a n ce  peak  of 
th is  species w as recorded  from  Bory T ucholsk ie  in sp ring  an d  from Puszcza 
B iałow ieska in  a u tu m n , b u t no in crease  in its  a b u n d a n ce  w as recorded from 
Puszcza B iała. The species B .fem o ra ta  occurred  in  Bory T ucholskie from April 
till May a n d  in  Puszcza B iała it w as found in  sam ples only in Septem ber. The 
p resence  of th e  species B. carinifrons in  sam ples w as recorded in Puszcza 
B iała in S ep tem ber an d  in Puszcza B iałow ieska in  A ugust. The genus Coni- 
cera  w as rep re sen ted  by two species. The species C. dauci w as found in sam -
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pies from  Bory T ucholskie from  May till Ju ly  b u t in Puszcza Białow ieska it 
w as recorded only in Septem ber. The species C. tibialis w as rep resen ted  by 
ju s t  two indiv iduals cau g h t in Puszcza B iała in  Septem ber. In the  case of the  
g en u s  Triphleba  th e  g rea tes t n u m b er of species w as recorded from Bory T u 
cholskie and  the  low est from  Puszcza Biała. The occurrence  of the  species T. 
intermedia, T. luteifem orata  and  T. opaca  w as recorded in  early spring. The 
p resence  of T. luteifem orata  and  th e  o ther species of th e  gen u s Thriphleba  w as 
recorded  from the  la tte r  h a lf  of Ju ly  till November. Ind iv iduals belonging to five 
species of the  genus Metopina were found in sam ples collected in July, A ugust 
an d  Septem ber. The species M. oligoneura, rep resen ted  by two individuals, 
w as recorded  in sp ring  sam ples in  May. Two species of the  genus Phalacro- 
tophora: Ph. berolinensis a n d  Ph. fa sc ia ta  were recorded in May and  Ju n e . In 
dividuals belonging to species of th e  gen u s Phora appeared  in sam ples from 
April till Septem ber. All the  species of th is  gen u s h ad  a sp ring  increase in the  
ab u n d a n ce  peak.

SUMMARY

The phorid  com m un ities  in  p ine canop ies in  m a tu re  tree  s ta n d s  of th e  
fo rests in  the  th ree  regions of Poland were characterized  by a  sim ilar species 
com position overlapping in ab o u t 60% . The m ost a b u n d a n t species com m on 
to th e  th re e  m a tu re  tre e  s ta n d s  co m p rised  m ain ly  sp ec ie s  of th e  g e n u s  
M egaselia: M. giraudii, M. manicata, M. meconicera, M. pleuralis, M. pulicaria, 
M. sepulchralis an d  M. woodi. All th ese  species belong to those  th a t a re  com 
m on in various ecosystem s.

The scu ttle  fly com m unities in the  m atu re  s ta n d s  in Bory Tucholskie and  in 
Puszcza Biała were characterized , in  spite  of a  clear difference in abundance , 
by a g rea t sim ilarity of the  dom inance s tru c tu re s . However, they were different 
from the  scu ttle  fly com m unities of the  m atu re  s ta n d s  in Puszcza Białowieska, 
and  the  evidence of th is  is found in  the  values of M orisita index. There are  a t 
least two reaso n s for the  m ost d istinc t c h a rac te r of the  s tru c tu re  of the  phorid  
co m m u n ities . O ne is th e  p re se n c e  of th e  o th e r  d o m in a n ts  of the  g e n u s  
Megaselia. The high positions of the  second an d  fourth  dom inan ts  were occu
pied by two species of the  genus Phora, i.e. Ph. dubia  and  Ph. holosericea. Of 
these, Ph. dubia  w as p resen t, a lthough  in low ab u n d an ces , in  the  forests of the  
o ther regions, w hereas Ph. holoserica w as never recorded from Bory T uchol
skie, an d  in  P uszcza B iała its  a b u n d a n c e  w as sixfold lower th a n  th a t  in 
Puszcza Białowieska. The o ther reaso n  why the  dom inance s tru c tu re  of the  
phorid com m unity  in Puszcza Białow ieska w as different arose from a signifi
cantly  h igher percentage of the  first dom inant. M. woodi, th e  dom inant, did oc
cu r in the  o ther two com m unities, b u t  in Puszcza Biała it w as a dom inan t of 
the  fourth  position and  in Bory Tucholskie it did no t belong to the group of 
dom inan ts  a t all. The ab u n d an ce  peak  of th is  species w as recorded in S ep
tem ber. T ha t held tru e  b o th  for Puszcza B iałow ieska an d  Puszcza Biała, a l
though  in  the  la tte r the  occurrence of th is  species w as less intensive. D uring
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both  study  seasons (1986 and  1987), the  changes in the  ab u n d an ce  of the 
phorid com m unities in the m atu re  tree s ta n d s  of the th ree  forests s tud ied  took 
place during  sim ilar periods. It w as recorded th a t both  the  increase and  the de
crease in  abundance  h ad  occurred a t a lm ost the  sam e tim e and  had  been con
nected w ith an  increase and  decrease in the  n u m b er of species (Fig. 3). A very 
d istinct increase in the  ab u n d an ce  of Phoridae in pine canopies in the  m atu re  
s ta n d s  w as recorded a t the  tu rn  of A ugust and  Septem ber during  both  study  
seasons, probably connected w ith a  rap id  reproduction  of fungivore species. 
The species M egaselia woodi, the  eu dom inan t from Puszcza Białowieska w as 
the one to reach  the h ighest abundance . The life h istory  of th is  species m ay 
also be connected with fungi ( M a l l o c h  1906). Nevertheless, the p resen t s tu d 
ies show  th a t the h ighest ab u n d an ce  of phorids w as in Puszcza Białowieska 
and  the lowest in Puszcza Biała (Table I). The differences in the  ab u n d an ce  and  
n um ber of scu ttle  fly species occurring in  the  h a b ita ts  stud ied  m ay have been 
due to the  im pact of h ab ita t conditions on the  com m unities stud ied . Bory T u
cholskie (N=65, the  lowest n um ber of species) are s itu a ted  in a  zone w here the 
prim ary and  secondary p ests  of the  pine pose the g rea tes t th rea t. Puszcza 
Białowieska (N=87, the  h ighest n u m b er of species) is in  a  zone where the  th rea t 
is the lowest. There exists an  in terdependence betw een the occurrence of the  
Phoridae and  the  degree of the  h a b ita t degradation. In the  p resen t s tud ies  nei
ther a lower nu m b er of species no r a  decrease in the  total ab u n d an ce  re su lt
ing from it were the only m anifestations of su ch  an  in terdependence. It w as 
also evident in the  fact th a t p a rticu la r species had  clearly decreased  their 
abu n d an ce . M egaselia woodi provides the  b est exam ple here b ecause  th is  
species w as the  m ost a b u n d a n t in Puszcza Białowieska, b u t in Puszcza Biała 
it did not fall into the position of the  first dom inan t for its ab u n d an ce  w as 
lower there, and  in Bory Tucholskie it w as m erely an  accessory species. M. 
berndseni, M. campestris, M .Jlava  and  M. rujicornis were less a b u n d a n t species 
b u t they reacted  in a  sim ilar way. Moreover, it follows from an  analysis of the  
troph ic  s tru c tu re  of th e  p h o rid  c o m m u n itie s  th a t  th e  co m m u n ities  from  
Puszcza Białowieska were clearly different from the o thers. It m u st be bo rn  in 
mind, however, th a t in the larvae of the Phoridae there is an  extraordinary variety 
of trophic types and  th a t polyphagy is com m on. These facts imply th a t w hen 
the biology of scu ttle  flies h as  been  s tud ied  in m ore detail, m any species now 
known a s  saprophages m ay tu rn  ou t to be zoophages and  the  sam e m ay apply 
to fungivores ( D is n e y  1979, 1994). N evertheless, the  considerable percentage of 
zoophage scu ttle  flies in Puszcza Białow ieska and  the  g radual decrease in  their 
percentage in the  forests from regions of increasing  degradation  suggest th a t 
there  is in terdependence betw een the  trophic s tru c tu re  of the  phorid com m u
nities an d  the condition of their hab ita t. This w as m ost evident in Bory T u
cholskie w here the forest h ab ita t s tud ied  w as the m ost degraded an d  there 
were d istu rb an ces  in the  form of frequent p est ou tb reaks in the  ecological sys
tem. There the zoophage phorids had  been  virtually  elim inated from the  com 
m unity  w hich consisted  m ainly of sap rophages (Fig. 2). It is therefore justified  
to conclude th a t as  the  pine forests are  m ore and  m ore degraded the  reaction 
of the  phorid  com m unities w as m anifested  m ainly by a decrease in the  num -
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ber of species, by a  decrease in the a b u n d an ce  of species rem ain ing  w ithin a 
given com m unity  and  by a change in the  feeding s tru c tu re  w hich resu lted  in a 
lower percentage of zoophages.

Phorid fau n a  from pine canopies unlike th a t  of broad-leaved tre e s  of E u ro 
pean  forests (D is n e y  1994, B u c k  1994) is m u ch  richer. D ata  ob tained  from 
som e oak  trees n ea r Oxford (England) cover m erely 16 species rep rezen ted  by 
several h u n d red  specim ens in  all (D is n e y  1994). The phorid  com m unities of 
te rres tria l h a b ita ts  (mainly broad-leaved trees) in  the  vicinity of D arm stad t 
(Germany) were also ra th e r  poor in  species (26) (B u c k  1994). The above briefly 
com parison  ind ica tes th a t, irrespective of th e  stages of h a b ita t degradation , 
pine conopies in m atu re  tree s ta n d s  are  very rich  in  Phoridae.
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STRESZCZENIE

[T ytuł: S kład  gatunkow y i s tru k tu ra  zgrupow ań zadrow atych (Diptera: 
Phoridae) starodrzew ów  borów  świeżych o różnym  sto p n iu  degradacji 
środow iska]

W koronach  so sen  starodrzew ów  borów  świeżych trzech  regionów Polski: 
Puszczy Białowieskiej, Puszczy Białej i Borów Tucholskich, reprezen tu jących  
trzy strefy  zdrow otności lasów  zeb rano  i oznaczono do g a tu n k u  24 ,5  tys. 
zadrow atych  (Phoridae , Diptera). Stw ierdzono w ystępow anie 116 gatunków , w 
tym  12 now ych dla Polski (wśród nich  2 nowe dla nauki).

Z grupow ania  Phoridae  poszczególnych regionów  w ykazują podobieństw o 
s k ła d u  g a tu n k o w eg o  n a  poziom ie ok. 60% . Tw orzą je  p rzede  w szystk im  
g a tu n k i z ro d za ju  M egaselia , pospo lite , o szerok im  zasięgu . W Puszczy 
Białowieskiej głównym  dom inan tem  je s t  M. woodi, w Puszczy Białej -  M. gi- 
raudii, n a to m ias t w Borach T ucholsk ich  -  M. pleuralis.

W bo rach  św ieżych b ad an y ch  regionów  szczyty liczebności zadrow atych 
w y s tę p u ją  w p odobnych  te rm in a c h . N ajw iększy z n ich  s tw ierdzono  n a  
przełom ie s ie rp n ia  i w rześnia w Puszczy Białowieskiej.

W m iarę  s to p n ia  odkształcen ia  boru  świeżego od s ta n u  natu ra lnego  zaob
serw ow ano  sp a d e k  liczby g a tu n k ó w  zad ro w aty ch . Najwięcej g a tu n k ó w  
znaleziono w Puszczy Białowieskiej (87), m niej w Puszczy Białej (67) i najm niej 
w B orach  T u cho lsk ich  (65). W tym  grad iencie  zm ian  środow iska n iek tó re  
ga tu n k i (M. giraudii, M. berndserti, M. cam pestris, M .Jlava  i M. rujicornis) zm 
niejszają też sw oją liczebność. Najw yraźniejszą reakcję n a  degradację borów 
świeżych zaobserw ow ano je d n a k  w s tru k tu rz e  fagicznej zgrupow ań Phoridae. 
Liczebność zoofagów sp ad a  od 26.8%  w Puszczy Białowieskiej do 0.7%  w Bo
rach  T ucho lsk ich  głównie n a  korzyść saprofagów  zw iększających odpowiednio 
swój udz ia ł z 32.5%  do 80.1% .

R edaktor pracy -  d r J .  W ytwer
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