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The first record of the terrestrial polychaete H rabeiella  perig landu la ta  PlżL et 
CHALUPSKy, 1984, in Poland, with a note on anatomy and eco logy1

Abstract: Only a few of the 12,000 described species of Polychaeta inhabit land soils and litter. In Europe 
only two species of terrestrial polychaetes are known: Parergodrilus heideri REISINGER, 1925 and Hrabeiella 
periglandulata PlżL et C H A L U P S K y, 1984. No terrestrial Polychaeta have been recorded from Poland previ­
ously. Enchytraeids were investigated in a broad study of the Niepołomice Forest ecosystem functioning. 
The animals were collected from 40 plots in November 1999, half of them in oak-hornbeam (Tilio- 
Carpinetum) and half in mixed oak-pine (Pino-Quercetum) stands. Individuals of H. periglandulata were found 
in sam ples from five plots, all in oak-hornbeam stands, and were absent in the samples from mixed oak- 
pine forest plots.
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INTRODUCTION

Polychaeta (Annelida) are com m on an im als in the m arine  env ironm en ts. O n ly  a few  
of the 12,000 species so far d escribed  (ERSeUS & R o t a  1998) inhab it land  soils and  
litter. In  E u ro p e  on ly  tw o species of terrestria l po lychaetes are know n: Parergodrilus 
heideri REISINGER, 1925 an d  Hrabeiella periglandulata PlżL et CHALUPSKy, 1984. T hese 
species w ere  fo u n d  d u rin g  s tu d ies  of o ther g ro u p s of soil fauna , the first d u r in g  a 
s tu d y  of te rrestria l fla tw orm s (REISINGER 1925), the second d u rin g  a s tu d y  of 
en ch y trae id s  (PlżL  & CHALUPSKy 1984). The next find ings of H. periglandulata w ere
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m ad e  by  o ligocheto logists too, an d  data  on d is trib u tio n  are still incom plete  (Fig. 1). In 
P o land  this species has no t been found un til now .
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Fig. 1. Records of Hrnbciclla periglaiidulata PIŻL etCHALUPSKY, 1984.

STUDY SITE

The N iepołom ice Forest is located in Southern  Poland (50°05'N, 20°21'E). It consists 
of tw o parts: n o rth ern  (w ith three separate  stands of 15.0, 2.6 and  2.2 km 2) and  so u thern  
(88.7 km 2). The n o rth ern  forest com plex is confined to a flood plain  terrace of the V istula 
River an d  is characterized  by h igh  g ro u n d w ate r levels and  Gleysols. The so u th ern  p a rt 
is located on a h igher terrace and  has m uch d rier conditions an d  prevailing  Podzols. 
Those differences in h ab ita t conditions are reflected in the prevalence of m ixed oak-p ine 
(Pino-Quercetum) and  m esic oak-hornbeam  (Tilio-Carpinetum) in the so u th e rn  part, w hile 
m oist oak-hornbeam  stan d  p redom inates in the no rthern  p a rt (GRODZIŃSKI et n i, 1984).

E nchytraeids w ere  investigated  in a broad s tu d y  of the N iepołom ice Forest ecosys­
tem. The anim als w ere  collected in N ovem ber 1999 using  a soil corer (16.6 cm 2, 10 cm 
deep) from  40 plots, half of them  in oak-hornbeam  and  half in m ixed oak-p ine stands. 
T w enty  soil sam ples w ere  taken from  each plot. The anim als w ere extracted  from  the 
soil in w et funnels for 5 hours. O nly tw o sam ples from each plo t w ere  taken  for species 
identification.
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RESULTS

Distribution

The in d iv id u a ls  of Hrabeiella periglandiilata w ere found  in sam ples from  five p lo ts
(all oak -ho rnbeam ) (Fig. 2):
- site no. 7 - 6  in d iv id u a ls  of H. periglandiilata in  one of tw o sam ples from  oak- 

ho rn b eam  (Tilio-Carpinetum caricetosum brizoides). Soil: G leysol, p H  in litter 4.76
- site no. 17 -  3 in d iv id u a ls  of H. periglandiilata in one of tw o sam ples from  d eg rad ed  

o ak -h o rn b eam  (Tilio-Carpinetum). Soil: H aplic  Luvisol, p H  in litter 4.79
- site no. 34 -  1 in d iv id u a l of H. periglandiilata in one of tw o sam ples from  oak-

h o rn b eam  (Tilio-Carpinetum typicum). Soil: G leysol, p H  in litter 4.66
- site no. 3 7 - 2  in d iv id u a ls  of H. periglandiilata in one of tw o sam ples from  oak-

h o rn b eam  (Tilio-Carpinetum stachyetosum). Soil: G leyic D ystric C am bisol, p H  in lit-

- site no. 4 2 - 6  and  3 in d iv id u a ls  of H. periglandiilata in tw o sam ples from  oak- 
h o rn b eam  (Tilio-Carpinetum typicum). Soil: G leyic D ystric C am bisol, pH  in litter

ter 5.38

4.43.

oak-hornbeam forest 
mixed oak-pine forest
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Fig. 2. Study plots in Niepołom ice Forest where Hrabeiella periglandiilata was found.
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M orphology and anatomy

Sm all species, bod y  length  up  to 2 m m , w id th  u p  to 300 pm  (Fig. 3). N u m b er of seg­
m ents constan t (16 in m a tu re  specim ens). Four b u nd les of setae p resen t in all segm ents 
(except first and  last ones), located near each o ther on the ventral side of the body ; tw o 
or three setae per bund le , all of one kind, very  characteristic shovel-shaped  (Fig. 4).

Fig. 3. Hrabeiella periglandulata Piżl et CHALUPSKY, 1984, in a light microscope, animal size 1.5 m m . Photo. W. 
Witaliński.

Electron m icro g rap h s show  the ectal b lades of m a tu re  chaetae, revealing  a b izza re  
b rush -like  u ltra s tru c tu re  ( R o t a  1998). Body surface w ith  n u m ero u s, co n sp icu o u s cu- 
ticu lar g lands, a rran g ed  in transversa l row s; g lands densely  b u t irreg u la rly  d is tr ib ­
u ted  only on first an d  last segm ents. D issep im ents sep a ra tin g  the seg m en ts  m issing . 
M ou th  o p en in g  located  on ven tra l side of first segm ent; n a rro w  o eso p h ag u s  w ith  
lobed oesophageal g lan d s s itu a ted  dorsally . In testine consists of tw o  parts: first p a r t 
b ro ad  w ith  som e ch lo ragogen  cell-like s truc tu res; second  p a rt n a rro w  and  irreg u la rly
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coiled. O rg an iza tio n  of c ircu lato ry  system  and  n erv o u s system  sim ple and  typical of 
the m ajo rity  of Annelida. A p a ir  of n ep h rid ia  (rarely  single ones) p resen t in a lm ost all

segm ents. H. periglandulata is 
herm ap h ro d itic . M ale genital 
a p p a ra tu s  in VI segm ent, b u t tes­
tes can  reach VII or VIII segm ent. 
Sem inal vesicles sack-like, sperm  
irregu la rly  located. P enial bu lb  

Ó ' spherical, sm all, located  ven trally ,
m ale p o re  on the setae line. Fe­
m ale genita l a p p a ra tu s  in XII and  
XIII segm ents, b u t the s tru c tu ra l 
details are no t know n. Sper- 
m athecae  absent, 2 -3  eggs p resen t 

jp S P J  at a tim e. C lite llum  or any  sw ell-
j w  ing or g land  concen tra tion  absen t

« on segm en ts w ith  eggs.

DISCUSSION
W

Fig. 4. Two chaetae of Hrabeiella periglandulata, photographed 
in a light microscope (approximately 0.03 mm long). Photo W. 
Witalihski.

Hrabeiella periglandulata was 
described from  brow n m eadow  soil 
(in a m eadow  and  an  apple 
orchard) in the Czech Republic 
(PlzL & CHALUPSKy 1984). The next 
records originated alm ost 
exclusively from  various forest soils 
in som e European countries (Fig. 1): 
G erm any -  spruce and beech forests 
in Baden W iirttenberg (JANS & 
Ro m b k e , 1989), G r a e f e  (1989, 
1990 ,1993a, 1993b cit. after ROTA 

& LUPETTI 1996), g a rd en  soil in O snabriick  (PURSCHKE 1999), Italy -  coniferous, beech 
and  ch es tn u t forest in T uscany  (R o t a  & LUPETTI 1996), so u th e rn  Sw eden  -  sh ad y  d e ­
c id u o u s w o o d  (ERSeUS & R o t a  1998). This species avo ids ex trem e en v iro n m en ta l con­
d itions because  it is sensitive to bo th  desiccation and  flooding. G r a e f e  & SCHMELZ 
(1999) describe  this species as an  ind ica to r of fresh soil (absent in w et hab ita ts), an 
ind ica to r of s ligh tly  acid cond itions, stress to leran t (ad ap ted  to ac id ity  stress), in h ab it­
ing m ull, m u llm o d e r and  m o d er h u m u s  form s. O ur o bserva tions are sim ilar. In the 
N iepo łom ice  F orest H. periglandulata w as found  at sites w ith  G leyic soils w ith  m ull 
an d  m o d er h u m u s  an d  d ec id u o u s litter. H ow ever, all in d iv id u a ls  w ere fo u n d  in oak- 
h o rn b eam  s ta n d s  in N iepo łom ice Forest, an d  w ere  absen t from  m ixed oak-pine (Pino- 
Quercetum ) s tan d s.
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Recently the m o rp ho logy , an a to m y  and  rep ro d u c tiv e  biology of H. periglandulata 
w ere  in tensively  investiga ted  ( R o t a  & LUPETTI 1996, 1997; R o t a  1998) b u t the  sy s tem ­
atic position  of this species is no t clear. It w as verified th a t it belongs to non-c lite lla te  
Annelida, and  u su a lly  it is classified as a rep resen ta tiv e  of the Polychaeta from  the fam ­
ily Parergodrilidae (together w ith  Parergodrilus heideri and  Sti/gocapitella subterranea 
KnoLLNER, 1934 k n o w n  from  in terstitia l w aters). M any m orphological fea tu res  of H. 
periglandulata (sm all n u m b er of segm ents, n u m ero u s  cu ticu lar g lands, a rra n g e m en t of 
the setae) and  som e anatom ical features (in testine coiled) are sim ilar to those of o ther 
in terstitia l an n e lid s  (m arine  polychaetes, fresh w ater aeo losom atid s and  ev en  som e 
enchy trae ids), b u t those sim ilarities seem  to be convergences resu lting  from  sim ila rity  
of env iro n m en ts . U ltra s tru c tu ra l exam ination  of the sp erm  of H. periglandulata an d  P. 
heideri sho w ed  b ig  d ifferences in anatom ical s tru c tu re  ( R o t a  1998). Sperm  m o rp h o l­
ogy is a very  good character for stu d ies  of species re la tionsh ip ; it is possib le  to ju d g e  
tha t these species are  no t closely related . R o t a  (1998) th inks th a t H. periglandulata does 
no t share  any  a p o m o rp h y  w ith  the fam ily Parergodrilidae, and  its system atic  p o sitio n  is 
still no t clear, w hich  w as confirm ed by analysis of 18S rRN A  gene sequences ( R o t a  et 
al. 2001). H ence the su g gestion  of PlżL & CHALUPSKy (1984) tha t H. periglandulata 
sh o u ld  be a llocated  to a new  an ne lid  class is still valid . PURSCHKE (1999, 2000) su g ­
gested  tha t a t least tw o  in d ep en d en t lines of po lychaetous an ne lid s successfu lly  in ­
v ad ed  the terrestria l en v ironm en t.
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STRESZCZENIE

[Tytuł: Hrabeiella periglandulata PlŻL et CHALUPSKY, 1984 p ie rw sze  don iesien ie  o lądo ­
w ych  Polychaeta w  Polsce z inform acją o ekologii i anatom ii.]

Tylko n ieliczne z op isanych  d o tąd  12 000 g a tu n k ó w  w ieloszczetów  (Polychaeta) 
zam ieszku ją  glebę i ściółkę. W E uropie  zn an e  są tylko dw a ga tu n k i lądow ych  
w ieloszczetów : Parergodrilus heideri R e is in g e r  1925 i Hrabeiella periglandulata PlŻL et 
CHALUPSKY, 1984 . Z  Polski b rak  było do tąd  inform acji o w y stęp o w an iu  lądow ych  
w ieloszczetów .

P odczas b a d a ń  n ad  funkcjonow aniem  ekosystem u leśnego (Puszczy N iepołom ic- 
kiej) p o b ran o  p ró b y  gleby, z k tórych w y ek strah o w an o  w azonkow ce  (Enchytraeidae). 
Z w ierzę ta  zeb ran o  na 40 stanow iskach: 20 w  grądach  (Tilio-Carpinetum) i 20 borze 
m ieszan y m  (Pino-Quercetum ). W p róbach  z pięciu s tanow isk  w  g rądach  s tw ie rd zo n o  
w y s tęp o w an ie  H. periglandulata. N ie znalez iono  tego g a tu n k u  w p róbach  ze stanow isk  
borow ych .
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