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NOTICE TO A U T H O R S 

Acta Protozoologica is in tended as a j o u r n a l se rv ing f o r the publ ica t ion of 
or iginal p a p e r s embody ing t h e r e su l t s e x p e r i m e n t a l or theore t i ca l r e s ea r ch in a l l 
f ie lds of protozology w i t h the except ion of p u r e l y ci l inical r epor t s . The p a p e r s 
m u s t be concise and wi l l no t be accepted if t hey h a v e been prev ious ly publ i shed 
e lewhere . A f t e r accep tance by the Ed i to r s p a p e r s wi l l be p r i n t e d in the order as 
t hey h a v e been rece ived, in tne possibly shor tes t t ime. 

P a p e r s a re accepted in Engl ish , F r e n c h G e r m a n and Russ ian . Eve ry p a p e r 
should begin w i t h t h e n a m e a n a pos ta l addres s of t he l abora to ry , n a m e anci the 
s u r n a m e of t h e au thor , t i t le in the l anguage of t h e tex t , a n d t r ans l a t i on of t h e 
t i t le in to the au tho r ' s own language . T n e p a p e r should be accompan ied by a s u m -
m a r y in t h e l anguage of t he t ex t , no t exceed ing 100 w o r d s , also w i t h t h e t r a n s l a t i o n 
in to the a u t h o r ' s own language . T h e auhor s speak ing Engl ish , F rench , G e r m a n , or 
Russ i an should t r a n s l a t e t h e t i t le and t h e s u m m a r y into ano the r o n e of t h e 4 l a n -
guages accepted in the Jou rna l . In t h e Russ ian t ex t s also t h e n a m e a n d t h e pos ta l 
addres s of t he l abora tory , legends of tables , p la tes a n d t ex t - i l l u s t r a t i ons m u s t be 
t r ans l a t ed , t h e t r ans l a t ion of the s u m m a r y m a y be s o m e w h a t more ex tens ive , a n d 
the n a m e of t he a u t h o r should be g iven add i t iona l ly also in the L a t i n cha rac te res . 

M a n s u c r i p t should be a doublespaced typesc r ip t (30 l ines on o n e side of a sheet) 
w i th a n o r m a l m a r g i n . N o e lements of t h e t ex t should be f u l l y typed in capi ta ls 
nor in spaced set (only unde r l in ing w i t h penci l is admi t tab le ) . In dec imal f r a n c t i o n s 
poin ts (not commas) should be used . T h e genera l ly accepted abbrev ia t ions a n d 
symbols a re r e c o m m e n d e d . N o m e n c l a t u r e m u s t ag ree w i t h t h e I n t e r n a t i o n a l Code 
of Zoological Nomenc la tu re , L o n d o n 1961. The or ig inal and one carbon copy of t he 
whole t ex t m a t e r i a l should be suppl ied . 

Re fe r ences m u s t be cited in t h e t e x t ind ica t ing only t h e a u t h o r and year , t h u s : 
"Kinos i ta 1954 f o u n d tha t , etc." Only a l l r e f e r ences ciited in t h e t e x t should be 
l is ted. The l ist m u s t be a r r a n g e d as fo l lows : 
E h r e t C. F. a n d P o w e r s E. L. 1959: The cell s u r f a c e of Paramecium. I n t Rev. 

Cytol. , 8, 97—133. 
Gelei J . von 1939: Das äusse re S t ü t z g e r ü s t s y s t e m des P a r a m e c i u m k ö r p e r s . A r c h . 

P ro t i s t enk . , 92, 245—272. 
Tit les of r e f e r ences a re g iven in t he i r or ig inal l anguage (not t rans la ted) . In p a p e r s 
w r i t t e n in Engl ish , F r e n c h or G e r m a n , t he Cyri l l ic type of t h e Russ ian r e f e rences 
is t r a n s l i t e r a t e d according to t h e i n t e rna t i ona l sys tem (ISO R e c o m m e n d a t i o n R 9 
S e p t e m b e r 1954). This r egu la t ion is no t appl ied to n a m e s if t h e r e exis ts the i r t r a d i -
t iona l spel l ing. Also au tho r m a y f r e e l y choose t h e t r ans l i t e r a t i on of his o w n 
nam e . In Russ ian papers , the Russ ian r e f e r ences a re ci ted in Cyril l is , t h e o thers 
in the L a t i n charac te r s , b u t t hey m u s t be l is ted a l l toge ther in t h e La t in a lphabe t i ca l 
o rder . 

T h e fo l lowing m a t e r i a l should be suppl ied on s e p a r a t e shee t s : 1. t h e r u n n i n g 
t i t le fo r t he page headl ines , 2. tables , 3. legends f o r t e x t - f i g u r e s , 4. legends f o r 
p la tes . L i n e - d r a w i n g s wi l l be pub l i shed in t h e tex t , pho tog raphs and r a s t e r - f i g u r e s 
on s epa ra t e p la tes . No coloured p h o t o g r a p h s can be pub l i shed p resen t ly . L e t t e r i n g 
on p h o t o g r a p h s and d r a w i n g s should be m a r k e d in penci l . Wi th no r ega rd to t h e 
l anguage of t h e tex t , only t h e La t in le t te r ing , a rab le n u m e r a l s or genera l ly accepted 
symbols a re a d m i t t a b l e f o r m a r k i n g on i l lus t ra t ions . N u m b e r i n g of t ex t - f i gu re s , 
p la tes a n d tab les m u s t also be m a r k e d in pencil , as we l l in t h e l egends as -in t h e 
tex t . Tab les a re denoted in Engl ish and in F r e n c h — Table , in G e r m a n — Tabel le , 
in R u s s i a n — TaÖJiMqa. In Engl i sh a n d F r e n c h p a p e r s t e x t - f i g u r e s should be d e t e r -
mined — Fig., in G e r m a n — Abb., and in Russ ian — PMC. P l a t e s a re denoted in 
Engl i sh and F r e n c h — PL, in G e r m a n — Taf. , in Russ ian — Ta6ji . 

Galley p roofs a re sent to t h e au tho r s . A u t h o r s rece ive 100 r ep r in t s w i t h o u t 
covers. 

Manusc r ip t s m a y be s u b m i t t e d to each m e m b e r of t h e Ed i to r i a l Board or d i rec -
t ly to t h e Of f i ce : Ac ta Protozologica, Nenck i In s t i t u t e of E x p e r i m e n t a l Biology, 
W a r s z a w a 22, ul. P a s t e u r a 3, Po land . 
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I. I n t r o d u c t i o n 

The knowledge of protozoans, parasi t ic in a r thropods in Poland , is ve ry 
imperfect . Therefore special studies have been under taken with the aim to get 
in format ion on the fauna of entomophilic protozoans, and their possible use 
in the biological control of pest arthropods. Besides faunist ic aspects these 
investigations also cover the s tudy of the na tu re of infectious processes in the 
host organism caused by protozoans as well as the role of parasit ic protozoans in 
the dynamic of host populations. 
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Results of studies on some of the microsporidians and flagellates were 
a l ready published by the au thor ( L i p a 1957 a,b, 1963, 1964 a,b, 1966 a,b). 
New species were described and many impor tan t in format ion on their para -
sitism, phylogeny and occurrence in Poland was collected. 

While cont inuing such studies an a t tempt has been made to analyse para -
sitism of gregarines, and the present paper is the f i r s t in the series devoted to 
gregar ines of a r thropods in Poland. Besides insect gregar ines tha t of Diplopoda 
and Chilopoda were included into these studies. The knowledge of gregarines 
of related groups of ar thropods will allow to discover the eventual ways of 
parasi tes ' circulation and of their phylogeny. On the other hand, the learning 
of parasi tes of insects, spiders and millipedes, which in m a n y cases are very 
serious pests, may establish a basis for biological control studies of pest 
arthropods. 

Studies of gregarines are justified by many reasons. A great number of 
species described in the time, when the taxonomy of gregarines was not as 
good as it is now. Many species were therefore incompletely described, syno-
nyms are not clear and the pathogenesis in unknown. Due to the wide range 
of the problem it was not possible to work out all questions completely. 
Nevertheless, this paper summarizes, up to date, the results of studies of 
gregarines in Poland, draws out the lines of fu r the r studies, and forms the 
basis for fu r the r research of this problem. 
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that supported in par t the studies reported here, is kindly acknowledged. 

Special thanks and grat i tude are expressed to Professors Zdzisław Raabe, 
Władysław Węgorek and Jan Rafalski for their valuable suggestions in pre-
senting the results of these studies. 

I wish to acknowledge the help of Prof. Wanda Stojałowska, and Drs. Jerzy 
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I wish to thank also my wife, Izabella, and Mrs. Danuta Chudaś for their 
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II. S h o r t e v a l u a t i o n o f t h e k n o w l e d g e of g r e g a r i n e s 

C a v o 1 i n i 1787 was probably the first who noticed the gregarines 
parasit ic in animals but it was D u f o u r 1826 a, 1827 who described the f i r s t 
authentic case of gregarinosis of an arthropod. He also described the genus 
Gregarina, now the most numerous in the clase of Gregarinomorpha. 

For many years gregar ines were regarded as helminths. Their elongated 
bodies and ability to make associations of two or more individuals, confused 
zoologists who identified them as t rematodes and cestodes. Many years had 
passed when studies of such investigators as S t e i n 1848, L a n k e s t e r 
1863, S c h n e i d e r 1873, 1875 and others allowed to place Gregarinomorpha 
among Sporozoa of the kingdom Protozoa. Monographs published by W a t s o n 
1916 and W a t s o n - K a m m 1922 have been the main publications on 
Eugregarinaria up to now. In recent years significant contributions to the 
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kncwledge of Eugregarinaria we re made by F i 1 i p o n i 1954 a,b and T h e -
c do r i d e s 1955, and on Schizogregarinaria by W e i s e r 1954 b. A general 
iaf j rmat ion on gregarines is given in many textbooks on protozoology, e.g. 
by D o f l e i n and R e i c h e n o w 1953, G r a s s e 1953, K u d o 1954, 
R a a b e 1964 and f rom the standpoint of inver tebra te pathology by S t e i n -
h a u s 1949, W e i s e r 1963, 1966 and L i p a 1967. 

On the basis of morphology and the type of development G r a s s e 1953 
civded Gregarinomorpha into three orders: 

Order 1. Archigregarina Grasse — includes species with a very simple 
asecual development, only by schizogony. The members of this order parasitize 
Enieropneusta and Annelida. 

Order 2. Eugregarinaria Leger — comprises species that develop exclusively 
t y sexual way (sporogony) and parasitize various invertebrates , mainly 
artiropods. 

Order 3. Schizogregarinaria Leger — comprises species that develop sexually 
anc asexually. So far , they are known as parasi tes of insects. 

A g r e a t m a j o r i t y of p a p e r s d e a l i n g w i t h Eugregarinaria a r e c o n c e r n e d o n l y 
w i t i t h e m o r p h o l o g i c a l d e s c r i p t i o n of s p e c i e s o b s e r v e d in a r t h r o p o d s a n d d o 
not c o v e r t h e h i s t o p a t h o l o g i c a l p r o b l e m s . D u e to l ack of s u c h i n f o r m a t i o n , i t 
vas, t h e r e f o r e b e l i e v e d t h a t t h e p a t h o g e n i c e f f e c t of e u g r e g a r i n e s is v e r y low, 
as h e d a m a g e of g u t e p i t h e l i u m b y t h e d e v e l o p i n g t r o p h o z o i t e s cou ld b e 
CDnpensa ted b y r e g e n e r a t i v e p rocesses . 

t lowever the investigations of some authors indicate that the pathogenicity 
of eugregarines is very complex. Among others it was S i e d 1 e c k i 1901, 1911 
vho noticed pathological changes in the tissues as well as changes in the ratio 
of xucleus to cytoplasm during his study on Lankesteria ascidiae (Lankester) 
in lunicata; L e g e r et D u b o s c q 1904 gave much at tention to this problem, 
too. 

Some authors e.g. G r a s s e 1953 examined the pathogenicity of gregarines 
fron the s tandpoin t of their in t racel lular and extracel lu lar development , nu-
c.ecplasmatic reactions and influence of sexual cells. However, there is very 
littl? factual information i l lustrat ing the specific mechanisms and there are 
evei contradictory data on the pathogenicity of eugregarines. 

S u m n e r 1936 report that Tenebrio molitor L. infected with Gregarina 
siehi Berndt developed bet ter than insects f ree f rom the parasite. These data 
ver? not confirmed by L e o n o v a 1937. On the other hand F o e r s t e r 
193* b and W e i s e r 1963 pointed out, that eugregarines parasitizing in the 
bodj cavity of ar thropods cause a t rophy of various organs and the death of 
larvie or adults. 

P a t h o g e n i c i t y of Schizogregarinaria is g e n e r a l l y r e c o g n i z e d . T h e s e p a r a s i t e s 
develop i n t r a c e l l u l a r l y or i n t e r c e l l u l a r l y in i n t e r n a l o r g a n s a n d s e r i o u s l y 
darrage l a r g e p a r t s of t h e t i s s u e s of t h e hos t s . T h i s is m a i n l y d u e to t h e 
a5e>ual d e v e l o p m e n t (schizogony) , a s m u l t i p l e a n d f r e q u e n t d i v i s i o n s l e a d t o 
a h i ' h i n c r e a s e in i n t e n s i t y of i n f e c t i o n . T h e d a m a g e of t i s s u e s a n d t h e w e a k e -
ning of l i f e p r o c e s s e s l e a d to t h e d e a t h of t h e i n f e c t e d h o s t . 

"he mechanism of pathogenici ty of gregar ines in a r thropods has not been 
studed in detail. It is generally believed that the pathogenicity of gregarines 
depends on a mechanical destruct ion of tissues and organs of the host organism. 
Is nany cases the patency of gut is stopped by a huge number of gamcnts of 
eugiegarines developing in the gut of ar thropods. There is no question that 
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such efects are very easy to notice but it is general ly beleived there must be 
also other mechanisms of the influence of gregarines on their hosts. For exam-
ple, the excret ion of toxins and the h a r m f u l effect of metaboli t ies of gregar ines , 
on the cells lying close to the infected tissues or to parasites, cannot be 
excluded. 

Summarizing the above, the character of parasitism of gregarines is not 
fu l ly known and requires additional studies. In this paper there are given some 
information enlarging our knowledge on this subject. 

III. H i s t o r y of s t u d i e s o f g r e g a r i n e s i n P o l a n d 

The knowledge of gregarine fauna in Poland is very imperfect and research 
papers on this group are limited only to a few in number . 

Characterizing chronologically the publications concerning gregarines, the 
article by W r z e ś n i o w s k i 1862 published in the Polish Universal Ency-
clopedia should be mentioned in the first place. In this article W r z e ś n i o w -
s k i gave the proper characteristic of the morphology of gregarines, their 
movements, forming of associations, and their development. However, his view 
on the systematic position of gregarines, like those of other zoologists of that 
time, was incorrect. Then the gregarines were considered to be either proto-
zoans (Protozoa) or worms (Vermes). W r z e ś n i o w s k i thought that most 
probably gregarines were juvenile developmental stages of Enteropneusta. 
W r z e ś n i o w s k i did not develop his view widely but it may be thought 
tha t his opinion was based on the similari ty in morphology be tween gregar ines 
of the sub-order Cephalina and Glossobalanus spp. and of other members of 
Enter opneusta. The head of Enter opneusta would correspond to the epimeri te 
or protcmeri te of gregarines and their body — to the deutomerite. 

M i n k i e w i c z 1867 published a paper on gregarines of man which in the 
light of our present knowledge of these protozoans must be considered as having 
no relation with gregarines. So far, there is no record of gregarines parasitizing 
vertebrates as they are exclusive parasi tes of invertebrates. M i n k i e w i c z's 
mistake was caused by the similari ty between the morphology of gregarines 
of the genus Monocystis and the eggs of lice (Anoplura). He merely joined 
L i n d e m a n 1884, in this regard, and recognized in his article four gregarine 
species parasitizing man, that is: Monocystis capitata on hair and skin of man; 
Monocystis hominis in the spleen of man; Monocystis sphaeriae in the kidney 
and suprarenal glands; and Monocystis stiedae in the liver of the rabbit and 
in muscles of man. The bodies he considered to be "Monocys t i s capitata" were 
apparent ly eggs of Pediculus humanus capitis De Geer; "Monocystis hominis" 
apparent ly is Diplospora belli Wenyon (= Isospora hominis Rivolti); "Monocytis 
stiedae" is now known as Eimeria stiedae (Lindeman); "Monocystis sphaeria" 
is, so far , difficult to ident i fy with present recognized species. 

There are more encyclopedic articles on gregarines ( A n o n y m s 1867, 
1P00) and recently these protozoans were extensively discussed by L i p a 1967. 

In a group of research papers of Polish authors on gregarines of European 
countries we have to mention, f irst of all, papers by S i e d l e c k i 1899, 1901, 
1911 on Lankesteria ascidiae (Lankester) f r om Ciona intestinalis L. L i p a 
1966 c worked on Didymophyes minuta (Ishii) f r om Tribolium destructor Uytt , 
in the Soviet Union. L i p a i S e m j a n o v 1967 worked on gregarines of 
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Coccinellidae in the Soviet Union and L i p a and S t e i n h a u s 1959, 1962 
— on gregarines of Coccinellidae in the United States. L i p a and M a r t i -
g n o n i 1968 described a new gregar ine f rom Phryganidia californica Packard 
in the United States. S i e d l e c k i 1901,1904,1911, N u s s b a u m 1903 and 
D e m b o w s k i 1913 worked on some cytological problems connected wi th 
gregarines. 

Intensive faunistic studies of gregarines parasit izing insects and millipeds 
of the nor th -eas te rn par t of Poland were done by W e l l m e r 1911, and of 
Silesia by F o e r s t e r 1938 a,b. W e l l m e r 1911 recorded 6 gregarine species 
and his paper was only faunistic as he had not studied the life cycle and 
pathogenicity of the recorded gregarines. 

Papers by F o e r s t e r 1938 a,b are very valuable. In the first paper 
F o e r s t e r 1938 a listed 88 gregarine species recorded in Silesia, especially 
in the neighbourhood of Wroclaw, including 29 new species. In his second 
paper F o e r s t e r 1938 b discussed general problems connected with para-
sitism of gregarines and factors that influence gregarine infections in insects. 
However, like in W e 11 m e r's paper, F o e r s t e r 1938 a,b too, gave very 
scanty biometrical data and completely neglected histopathological problems. 

TV. M a t e r i a l s a n d m e t h o d s 

Three groups of Arthropoda were included into these investigations: Insecta, 
Diplopoda and Chilopoda. Ar thropods were collected f rom 1953 to 1966 in the 
following voivodeships and localities in Poland: Białystok — Białowieża (Haj-
nówka County); Lublin — Góra Puławska, Kurów, Pu ławy (Puławy County); 
Poznań — City of Poznań, Kórnik , Marcelin, Kobylniki , Rogalin (Poznań Coun-
ty); Chludowo, Sierniki (Oborniki County); Popowo Podleśne, Modliszewko 
(Gniezno County); Książ (Śrem County); Gola, Janówka , Laski, Mar ianka , Sie-
mianice (Kępno County); Zielona Góra — Kałek, Ogardy (Strzelce Kra jeńsk ie 
County). Localities in which collected ar thropods apeared to be heal thy are not 
mentioned. 

The collected arthropods were dissected in a physiological solution, that 
slowed down the plasmolysis of gregarines, ensuring the time required for 
taking photographs, measuring and description. 

Gregarines of the order Eugregarinaria were preserved in two ways: 1) they 
were placed in 50% ethanol or 5°/o formalin, or 2) mounted as permanent 
microscopic preparat ions. In such cases the ar thropods were disected directly 
in Bouin's fluid or f irst in physiological solution and later they were t ransfer red 
to f ixing fluids. Af te r 10—15 minutes of f ixing the gregarines were washed 
several t imes in 50—70% ethanol, unti l picric acid was washed out. Then 
gregarines were t ransfer red on microscopic slides smeared with egg albumin 
and, a f te r a t taching to the glass, were stained in 0.25% to 0.5% Giemsa's solution 
for 16—20 hours. Then staining was corrected by placing slides into 70% 
ethanol acidified by glacial acetic acid, dehydrated in alcohol, cleared in xylol 
and embedded into Euparal . 

Histological studies were performed on microscopic preparations. Whole 
ar thropod bodies, or only their intestines, were f ixed in Bouin's or Duboscq-
-Brasil 's f luids for 6 to 18 hours, washed in 70% ethanol, and routinely embedded 
into pa ra f f in and then sectioned on the microtome. Microtome slides 6—10 ¡a 
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thin received in this way were stained in 0.25% Giemsa's solution or Heiden-
hain's hematoxylin. 

I n t h e case of s o m e s p e c i e s of a r t h r o p o d s t h e i r p o p u l a t i o n s w e r e c h e c k e d 
in v a r i o u s p e r i o d s in o r d e r to e s t i m a t e t h e i n f e c t i o n l eve l . 

Abbrev ia t ions used in th is p a p e r : 
L E — l e n g t h of ep imer i t e 
L P — length of p r o t o m e r i t e 
L D — length of deu tomer i t e 
W P — w i d t h of p r o t o m e r i t e 
W D — w i d t h of deu tomer i t e 
T L — tota l length 

L P : T L — r a t i o l eng th p ro tomer i t e to to ta l length of g a m o n t 
W P : W D — r a t i o w i d t h p r o t o m e r i t e to w i d t h of deu tomer i t e 

P r im. — p r imi t e 
Sat. — satel l i te 

Trophoz. — t rophozoi te 

V. L i s t of r e c o r d e d a n d s t u d i e d g r e g a r i n e s 

During this s tudy 46 gregarine species were recorded and studied. Among 
them 45 species belong to the eight families of the order Eugregarinaria and 
only one species to the order Schizogregarinaria. 

Out of 46 recorded and studied species 26 appeared to be new species, 
including also a new family and a new genus. The list of studied species is as 
follows: 

Eugregarinaria of Diplopoda 

1. Family Stenophoridae 
1. Stenophora caudata sp. n. from Chromatoiulus projectus Koch 
2. Stenophora juli (Frantzius) from Schizophyllum sabulosum (L.) 
3. Stenophora julimarginati (Leidy) from Schizophyllum sabulosum (L.) 
4. Stenophora nematoides Leger et Duboscq from Slrongylosoma pallipes 

(Oliver) 
5. Stenophora orthomorphae sp. n. from Orthomorpha gracilis (Koch) 
6. Stenophora poznanensis sp. n. from Orthomorpha gracilis (Koch) 
7. Stenophora sarmatiuli sp. n. from Sarmatiulus vilnensis (Jawłowski) 
8. Stenophora schizophylli sp. n. from Schizophyllum sabulosum (L.) 
9. Stenophora strongylosomae sp. n. from Strongylosoma pallipes (Oliver) 

10. Stenophora uncigeri sp. n. from Unciger foetidus Koch 
2. Family Gregarinidae 

11. Cnemidospora lutea Schneider from Glomeris connexa Koch 
3. Family Dactylophoridae 

12. Echinomera leptoiuli sp. n. from Leptoiulus proximus (Nemec) 

Eugregarinaria of Chilopoda 
4. Family Actinocephalidae 

13. Actinocephalus dujardini Schneider from Lithobius forficatus L. 
5. Family Dactylophoridae 

14. Echinomera hispida (Schneider) from Lithobius forficatus L. and L. calca-
ratus Koch 

15. Rhopalonia lithobii sp. n. from Lithobius calcaratus Koch 
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Eugrcgarinaria of Insecta 

6. Family Gregarinidae 
16. Gamocystis tenax Schneider from Ectobius lapponicus L. 
17. Gregarina blattarum Siebold from Blatta orientalis L. and Periplaneta 

americana L. 
18. Gregarina chrysomelae sp. n. from Chrysomela polita L. 
19. Gregarina coccinellae sp. n. from Coccinella septempunctata L. and Hippo-

damia tredecimpunctata (L.) 
20. Gregarina cuneata Stein from Tenebrio molitor L. 
21. Gregarina harpali sp. n. from Harpalus aeneus L. 
22. Gregarina forficulae sp. n. from Forficula auricularia L. 
23. Gregarina hypophloei sp. n. from Hypophloeus unicolor Pill. 
24. Gregarina macrocephalia sp. n. from Aphodius depressus Kug. 
25. Gregarina minuta Ishii from Tribolium confusum F. 
26. Gregarina munieri (Schneider) from Chrysomela coerulans Scriba 
27. Gregarina ovata Dufour from Forficula auricularia L. 
28. Gregarina rostrata Wellmer from Lagria hirta L. 
29. Gregarina ruszkowskii sp. n. from Coccinella septempunctata L. and Cocci-

nella quinquepunctata L. 
30. Gregarina steini Berndt from Tenebrio molitor L. 
31. Gregarina typographi Fuchs from Ips typographus L. 
32. Euspora fallax Schneider from Melolontha melolontha L. 
33. Leidyana ephestiae Daviault from Ephestia kühniella Zell. 

7. Family Didymophyidae 
34. Didymophyes ontophagi Foerster from Ontophagus fracticornis Preyssl. 
35. Didymophyes paradoxa Stein from Geotrupes stercorarius L., G. stercorosus 

Scriba, G. vernalis L. 
8. Family Actinocephalidae 

36. Bothriopsides histrio (Schneider) from Dytiscus marginalis L. and Hydro-
philus sp. 

37. Coleorhynchus heros (Schneider) from Nepa cinerea L. 
38. Pyxinia frenzeli Laveran et Mesnil from Attagenus pellio L. 
39. Stictospora provincialis Leger from Amphimallon solstitialis L. 

9. Family Acanthosporidae 
40. Ancyrophora balazyi sp. n. from Carabus coriaceus L. 
41. Ancyrophora philonthi sp. n. from Philonthus laevicollis Boisd. 
42. Ancyrophora stelliformis (Schneider) from Carabus violaceus L. and Ptero-

stichus vulgaris L. 
10. Family Stylocephalidae 

43. Stylocephalus carabi sp. n. from Carabus glabratus L. 
44. Stylocephalus oblongatus (Hammerschmidt) from Opatrum sabulosum (L.) 

11. Family Iorellidae nov. fam. 
45. Iorella voegoreki g.n. sp. n. from Dytiscus marginalis L. 

Sclxizogregarinaria of Insecta 

12. Family Ophryocystidae 
46. Mattesia dispora Naville from Ephestia kühniella Zell. 
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VI. G r e g a r i n e s o f D ipl o p o d a a n d Chilopoda 

Dur ing the s tudy of Gregarinomorpha of the so called Myriapoda 11 gre-
ga r ine species were found in 8 species of mil l ipedes (Diplopoda ) and 4 gregar ine 
species in 3 species of cent ipedes (Chilopoda). Out of the to ta l n u m b e r of 15 
recorded and s tudied g regar ine species 9 appeared to be n e w species. 

Eugregarinaria o f m i l l i p e d e s ( D i p l o p o d a ) 

1. Stenophora caudata sp.n. 

Host: Chromatoiulus projectus Koch. 
Habitat : Intestine. 
Locality: Białowieża 1C.VII.1965. 

Morphology: Gamonts so l i ta ry (Figs. 1 and 2). M a x i m u m length 204 \i; 
m a x i m u m wid th 103 u. Rat io L P : T L = 1 : 7.6—13.6; ra t io W P : W D = 1 : 1.4— 
—3.4 (Table 1). 

Table 1 
Measurements of living trophozoites and gamonts of Stenophora 

caudata sp.n. (in microns) 

LP LD WP WD TL LP:TL WP:WD 

15 101 28 96 116 1:7.7 1 3.4 
13 136 15 50 149 1:11.4 1 3.3 
18 169 33 88 187 1:10.4 1 2.6 
15 189 35 103 204 1:13.6 1 3.1 
15 98 25 35 113 1:7.6 1 1.4 

P r o t o m e r i t e conical, w i d e r than long. S e p t u m seen. Cons t r i c t ion a t sep tum 
absent . Ectoplasm clear ly seen. Endocyte g ranu la r and not t rans lucent . 

Deu tomer i t e wides t in t h e middle and t ape r ing into a n a r r o w caudal end 
(Figs. 1 and 2). Endocyte b r o w n or da rk and granula r . Cauda l end wi th cor-
ruga t ed ec toplasm and homogenous endocyte. Nucleus 12—17 ja in diameter . 

Cysts and spores w e r e not seen. 
Deve lopment and paras i t i sm: The paras i te was observed only in adul t s of 

Chromatoiulus projectus Koch. 
Taxonomic position: T h e character is t ic caudal end was not observed amcng 

m e m b e r s of the genus Stenophora and the re fo re I a ssume tha t it is a new 
species and propose the n a m e Stenophora caudata sp.n. for it. 

Dis t r ibut ion: Poland. 

2. Stenophora juli (Frantzius) 

Synonyms: Sporadina juli Frantzius, 1848; Gregarina juli: Diesing, 1851; Stenoce-
phalus juli: Schneider, 1875; Gregarina paradoxa: Gabriel, 1880; Stenophora juli: 
Labbe, 1899; Stenophora juli: Leger et Duboscq, 1904; Stenophora juli (Frantzijs) 
Labbe: Watson, 1916. 
Host: Schizophyllum sabulosum (L.) 
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H a b i t a t : In tes t ine . 
Local i ty : Góra P u ł a w s k a 26.VI.1963; P u ł a w y 26.VI.1963; Mielno Kosza l ińsk ie 
6.IX.1963; 29.VI.1964. Poznań 8.IV.1964, 10.IV.1964; Białowieża 11.VII.1964. 

Morphology: Gamonts sol i tary and e longate (Fig. 3). M a x i m u m leng th 
480 jx; m a x i m u m wid th 67; Ratio L P : TL = 1 : 12—17; rat io W P : W D = 
= 1 : 1.6—2 (Table 2). 

Table 2 
Measurements of living trophozoites and gamonts of Stenophora juli 

(Frantzius) (in microns) 

LP LD WP WD TL LP:TL WP:WD 

9 150 13 21 159 1:17 1:2 
9 105 18 33 114 1:12 1:2 

27 425 30 50 449 1:17 1:1.6 
27 437 32 67 464 1:17 1:2 
30 450 30 50 480 1:16 1:1.6 

P ro tomer i t e small , cylyndr ical a t the deu tomer i t e and oval at the top (Fig. 
4). Sl ight ly longer than wide. Endocyte t rans lucent . 

Deu tomer i t e ve ry elongated, widest in one th i rd of its lenght and t ape r ing 
toward the end. Endocyte yel low and t ranslucent . Nucleus oval 20 in d i ame te r 
w i th one la rge karyosome located in the f r o n t pa r t of deutomer i te . 

Cysts and spores: Cysts oval f r o m 150 to 200 j-i in d iamete r . Spores re leased 
by cyst r up tu r e . Spores spindle-shaped 10 m- long. 

Deve lopment and paras i t i sm: The host becomes infec ted by swal lowing the 
spores. Sporozoites tha t leave the spores p e n e t r a t e the gut ep i the l ium and 
develop into trophozoites. Ful ly grown gamonts are observed in the l umen of 
the gut. G a m o n t s in associations were not seen, but cysts w e r e observed. 

The pathogenic i ty of the paras i te for its host depends on the in tens i ty of 
infection, b u t the paras i te was never observed in g rea t n u m b e r in this mil l iped. 

Taxonomic posit ion: Due to an incomple te descr ipt ion of th is g regar ine 
g iven by F r a n t z i u s 1848 th is species Stenophora juli w a s descr ibed l a t e r 
severa l t imes by var ious au thors unde r d i f f e r en t gener ic and specific names. 
In th is pape r deta i led m e a s u r e m e n t s of th is g r e g a r i n e a re g iven fo r t h e f i r s t 
t ime. 

S c h n e i d e r 1875 descr ibed this species as Stenocephalus juli S c h n e i d e r 
and ident i f ied it wi th Gregarina juli marginati Leidy. Al though the re is some 
s imi la r i ty in the propor t ions and shape of bodies of Stenocephalus juli and 
G. juli marginati, t h ey d i f fe r in the color of the endocyte. L e i d y 1853 
emphas ized tha t G. juli marginati is not t r ans lucen t and S c h n e i d e r 1875 
described the endocyte of Stenocephalus juli as ye l low or o range . 

In the s tudied ma te r i a l I observed tha t Stenophora ( = Stenocephalus) juli 
w a s a lways t r a n s l u c e n t and had the same s h a p e of t he p ro tomer i t e , 
i n d e p e n d e n t on the l eng th of the deu tomer i t e . This f e a t u r e w a s emphas ized by 
S c h n e i d e r 1875 who s t ressed the fac t tha t , in sp i te of t he p o l y m o r p h i s m 
of S. juli, t he s h a p e of p ro tomer i t e was cons tan t . 

For the reasons expla ined above I propose the fo l lowing def in i t ion of the 
Stenophora juli (Frantzius) Labbe: Sporonts sol i tary and e longated, r a r e ly 
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ellipsoidal. L e n g t h var iable , bu t most f r e q u e n t y abou t 400 (x. P ro tomer i t e at 
the deutomer i te cyl indrical and na r rowing toward the top. The s ep tum and 
constrict ion well seen. Deu tomer i t e e longated n a r r o w i n g t o w a r d the end. Endo-
cyte of p ro tomer i te and deu tomer i t e is t rans lucent and yellow. Cysts oval 
150—200 m- in d iameter . Spores sp indle-shaped 10 long and released by s imple 
r u p t u r e of cysts. 

Dis t r ibut ion: F rance ( S c h n e i d e r 1875; L a b b e 1899; T h e o d o r i d e s 
et O r m i e r e s 1955) and G e r m a n y ( F r a n t z i u s 1848; D i e s i n g 1851); 
recorded for the f i rs t t ime in Poland. 

3. Stenophora julimarginati (Leidy) 

Synonyms: Gregarina juli marginati Leidy, 1853; Stenophora larvata (Leidy) Ellis, 
1913 pro parte; Stenophora juli (Frantzius): Labbe, 1899 pro parte; Stenocephalus 
juli: Schneider, 1875 pro parte; Stenophora julimarginati: Leger et Duboscq, 1904; 
Stenophora larvata (Leidy) Ellis: Watson, 1916 pro parte. 
Host: Schizophyllum sabulosum (L.) 
Habitat: Intestine. 
Locality: Puławy 26.VI.1963; Góra Puławska 26.VI.1963; Mielno Koszalińskie 
7.IX.1963, 8.IX.1963, 24.VI.1964; Poznań 10.IV.1964, 15.IV.1964; Białowieża 12.VII.1964; 
Sierniki 16.VI.1965. 

Morphology: G a m o n t s sol i tary and oval (Figs. 5 to 7). M a x i m u m leng th 
415 i_i; m a x i m u m wid th 195 Rat io L P : T L = 1:8—15; ra t io WP:WD = 1:3—5 
(Table 3). 

Table 3 
Measurements of living trophozoites and gamonts of Stenophora 

julimarginati (Leidy) (in microns) 

LP LD WP WD TL LP:TL WP:WD 

32 324 44 159 356 1 11 1 4 
25 288 38 152 324 1 13 1 4 
38 279 38 139 317 1 8 1 4 
22 146 22 114 168 1 8 1 5 
19 267 32 121 286 1 15 1 4 
38 336 44 165 374 1 10 1 4 
32 330 57 165 362 1 11 1 3 
32 267 44 133 298 1 9 1 3 
38 286 44 140 324 1 8 1 3 
40 375 52 195 415 1 10 1 3 

P r o t o m e r i t e small , conical , w ide r t h a n long ( f r e q u e n t l y twice so). S e p t u m 
appa ren t and sl ightly convex u p w a r d deu tomer i te . Endocyte dark. Deutomer i te 
oval or elongated. Oval f o rms have a s l ight ly pointed end of the deutomeri te , 
on the other hand, elongated fo rms have deu tomer i tes w i th round ends (Fig. 6). 
Nucleus 15 in d iamete r wi th one large ka ryosome located in t h e posterior 
pa r t or in the middle of deu tomer i t e r a r e ly seen inside the dark endocyte. 
Endocyte s t rongly g ranula r , ve ry dense and, as a rule, not t rans lucent ; easily 
l iable to plasmolysis. 
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Cysts and spores: Cysts oval about 210 jlc in diameter . Spores not seen. 
Development and parat i t ism: Development and type of parasi t ism similar to 

those of Stenophora juli (Frantzius). Gamonts show tendency to become oval 
during development. Oval gamonts about 120 in diameter but associations not 
seen. 

Taxonomic position: There is great confusion about gregarines infecting 
Schizophyllum sabulosum and some questions were a l ready discussed together 
wi th Stenophora juli. L e i d y 1853 described Gregarina juli marginati later 
identified by S c h n e i d e r 1875 with Stenocephalus juli, described f rom the 
same host. L a b b e 1899 regarded S. julimarginati as a synonym of S1. juli 
(Frantzius) bu t E l l i s 1913 identified this species with Stenophora larvata 
(Leidy). 

On the basis of my investigation I assume that Stenophora julimarginati 
( = Gregarina juli marginati Leidy) described by L e i d y 1853 is a good species, 
parasitizing Schizophyllum sabulosum. The second species Stenophora juli 
(Frantzius) also parasitizies the same milliped but differs f rom the lat ter in many 
features. 

Morphological differences between both species were discussed in the 
preceding pages, but for the purpose of clarity they will be repeated. The 
gamonts of Stenophora juli are long and elongated while gamonts of S. juli-
marginati a re oval. Ratio LP:TL for S. juli is on an average about 1:16 and 
ratio WP:WD does not exceed 1:2. 

On the other hand ratio LP:TL for S. julimarginati is, on an average 1:12 
and WP:WD is, on an average, 1:5 and never falls lower than 1:3. These dif-
ferences are especially clear when we compare the wid th of gamonts; max imum 
width of juli was 75 jj, while that of S. julimarginati 195 M-. 

The color and density of the endccyte are of special taxonomic value. The 
endocyte of S. juli is t ranslucent and yellow while the endocyte of S. julimar-
ginati is not t ranslucent and is brown-dark. For this reason the recognitions of 
both species is justified, and according to the recommendation of the Interna-
tional Rules of Zoological Nomenclature to avoid names consisting of three 
words I propose the name Stenophora julimarginati (Leidy). 

The proposition of E l l i s 1913 to ident i fy julimarginati as a synonym 
of S. larvata is not correct because of serious differences between these species. 
Gamonts of S1. larvata are up to 800 j-i long and 23 wide. The two other species 
S. juli and S. julimarginati are much shorter and several times wider. 

The recognition of these three species will prevent and stop confusion 
observed in l i terature. C r a w l e y 1903 was the first to notice that S. juli 
could not be identified with S1. julimarginati. A similar view was expressed 
by L e g e r et D u b o s c q 1904. 

Distribution: USA ( L e i d y 1853; E l l i s 1913) and France ( S c h n e i d e r 
1875; L e g e r et D u b o s c q 1904); recorded for the first t ime in Poland. 

4. Stenophora nematoides Leger et Duboscq 

Host: Strongylosoma pallipes (Oliver). 
H a b i t a t : In tes t ine . 
Local i ty : Bia łowieża 19.VI.1962, 19.VII.1965. 
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Morphology: Sporonts sol i tary and ve ry elongate (Figs. 8 and 9). M a x i m u m 
leng th 474 u; m a x i m u m w i d t h 59 u. Ratio L P : T L = 1:9.8—29; ra t io W P : W D = 
= 1:1.2—3.5 (Table 4). 

Table 4 

Measurements of living trophozoites and gamonts of Stenophora 
nematoides Leger et Duboscq (in microns) 

LP LD WP WD TL LP:TL WP:WD 

13 252 10 13 265 1 21 1 1.2 
33 353 18 28 386 1 11.7 1 1.6 
15 353 15 39 368 1 24.3 1 2.5 
20 325 15 33 345 1 17 1 2.2 
15 422 20 40 437 1 29 1 2 
19 455 22 41 474 1 25 1 1.9 
23 231 15 31 251 1 10.9 1 2.1 
16 196 15 45 212 1 13.4 1 3.0 
15 133 14 32 148 1 9.8 1 2.3 
20 282 17 59 302 1 15.1 1 3.5 

P ro tomer i t e wider than long f r equen t l y cyl indrical (Fig. 10). Endocyte 
homogenous, r a r e l y granular . S e p t u m s t ra igh t and clearly visible. Ectoplasm 
well seen. Deutomer i t e ve ry elongate, f r e q u e n t l y cylindrical . In the middle of 
its length the re is a nar rowing , and then, a cyl indrical elongation. The endocyte 
of p ro tomer i te and deu tomer i te is b rown or l ight green. Nucleus oval 12 ¡a- in 
d iameter w i t h single karyosome. Ectoplasm of deu tomer i te s l ight ly r ibbed 
longi tudinal ly . 

Cysts and spores w e r e not seen. In the p a p e r by L e g e r et D u b o s c q 
1903, the re is no i n fo rma t ion , e i ther . 

Development and paras i t i sm: Deve lopment and paras i t i sm were not s tudied 
because of lack of mater ia l . In 1962 two examined specimens were infected 
and in 1965 two out of four examined w e r e infected. 

Taxonomic posit ion: This species is ident i f ied as Stenophora nematoides 
Leger et Duboscq due to its p ro tomer i te , constrict ion in deu tomer i te and 
ra t ios of LP :TL and WP:WD. 

Dis t r ibut ion: K n o w n in Corsica as paras i te of Strongylosoma italicum 
Latzel ( L e g e r et D u b o s c q 1903); for the f i r s t t ime recorded in Poland. 

5. Stenophora orthomorphae sp.n. 

Host: Orthomorpha gracilis (Koch) 
Habi ta t : Intest ine. 
Locali ty: Poznań 10.1.1963, 4.IV.1963, 26.VI.1963, 1.XII.1963, 28.VI.1965. 

Morphology: Gamonts soli tary. Young trophozoites and m a t u r e gamonts 
have t h e same shape and a re e longa te (Figs. 11—18). M a x i m u m leng th 987 (jl 
and m a x i m u m w i d t h 187 p. Rat io L P : T L = 1:3—7.9; ra t io W P : W D = 1:1.1—1.2 
(Table 5). 
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Table 5 
Measurements of living trophozoites and gamonts of Stenophora 

orthomorphae sp.n. (in microns) 

LP LD WP WD TL LP:TL WP:WD 

125 862 150 175 987 1:7.9 1:1.2 
87 587 150 162 637 1:6.4 1:1.1 

100 875 150 175 975 1:4.7 1:1.2 
187 375 162 187 562 1:3 1:1.2 

P r o t o m e r i t e t r i a n g u l a r or hea r t - l i ke ups ide down w i t h well seen cons t r ic -
t ion at s ep tum. S e p t u m s t ra igh t and c lear ly visible. P r o t o m e r i t e ve ry act ive 
and f r e q u e n t l y invagina ted into deu tcmer i t e (Figs. 16—18). Endocyte of pro-
tomer i t e and of deu tomer i te t r ans lucen t and yel low-green. 

Deu tomer i t e cylindrical w i th thick ectoplasm, f r equen t l y w i th constr ict ion 
in the midd le or close to sep tum (Fig. 15). End of the body s t ra ight or s l ight ly 
oval. Endocy te t rans lucent . Nucleus 6—8 in d iameter located in the midd le 
of deu tomer i t e . 

Cysts and spores: Cysts a r e oval 400 jx in d iameter . Spores sol i tary 14 |.i 
long. 

D e v e l o p m e n t and paras i t i sm: T h e host becomes in fec ted by swa l lowing the 
cysts w i th spores and the emerg ing sporozoites pene t r a t e the gut epi thel ium. 
T h e deve lopment of t rophozoites takes place inside the cells and la ter in tercel -
lular ly. Gamogony takes place in the gut lumen. In heavy infection the ex tens i -
ve pa r t s of t he gut ep i the l ium are des t royed by the t rophozoites and gamonts 

, of the paras i te , and the l ife processes of the hosts a re seriously s lowed down 
causing the dea th of hosts. 

Taxonomic position: Due to its morphological and deve lopmenta l f ea tu re s 
this species is placed among the genus Stenophora. E l l i s 1912a described 
Stenophora robusta Ellis f r o m Orthomorpha gracilis (Koch), and Stenophora 
cockerellae Ellis and Stenophora elongata Ellis f r o m Orthomorpha coarctata 
(Saussere) , all in the Uni ted Sta tes . The inves t iga ted Stenophora sp. d i f f e r s 
f r o m S1. robusta in lack of i nvag ina t ion on the top of t h e p ro tomer i t e , and t h e 
p resence of cons t r ic t ion and wel l developed ectoplasm. F r o m S. cockerellae it 
d i f f e r s in lack of moti le papi l las on protomeri te . F r o m S". elongata it d i f fe rs in 
the l a rger size of the body. I assume, there fore , it to be a n e w species and 
I propose the n a m e Stenophora orthomorphae sp.n. 

Dis t r ibu t ion: Poland. 

6. Stenophora poznanensis sp.n. 

Host: Orthomorpha gracilis (Koch) 
H a b i t a t : In tes t ine . 
Loca l i ty : P o z n a ń 3.XII.1962, 12.1.1963, 17.IV.1963, 27.XII.1963, 3.XII.1963. 19.1.1965. 

Morphology: Sporonts solitary, oval (Figs. 19—22). M a x i m u m length 165 jx; 
m a x i m u m w i d t h 76 ix. Rat io LP :TL = 1:4.6—7.9; ra t io W P : W D = 1:2.1—3.3 
(Table 6). 
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Table 6 
Measurments of living trophozoites and gamonts of Stenophora po-

znanensis sp.n. (in microns) 

LP LD WP WD TL WP:WD WP:WD 

18 90 16 45 108 1 6 1 2.7 
16 91 18 37 107 1 6.5 1 2.1 
18 82 18 45 100 1 5.6 1 2.5 
18 64 19 34 82 1 4.6 1 2.7 
17 95 17 45 112 1 6.6 1 2.6 
21 105 18 60 126 1 6 1 3.3 
22 142 27 76.5 165 1 7.3 1 2.8 
25 136 24 75 162 1 6.3 1 3.1 
19 72 16 48 91 1 4.7 1 2.9 
13 93 16 48 106 1 7.9 1 2.9 

The pro tomer i te changes its shape in var ious deve lopmenta l stages (Figs. 
19—22). In gamont s tages it is conical wi th s l ight ly oval la te ra l wal ls at t h e 
septum; on its top the re is a s l ight f la t tening. Endocyte ve ry g ranu la r , a n d 
ye l low-green (Fig. 22). S e p t u m convex, u p w a r d to deu tomer i t e and not wel l 
apparent . The p ro tomer i t e of t rophozoi tes is r a t h e r e longated and its l eng th 
is equal to 1/3 of the total length of the gamont . 

The deu tomer i te of t rophozoi tes elipsoidal or oval w i t h homogenous and 
t rans lucent endocyte. 

The deu tomer i t e of g a m o n t s is e longa ted or oval w i t h a m a x i m u m w i d t h 
in the middle of its length. Ectoplasm is thick in which epicyte, sarcocyte and 
myocyte is well seen. Endocyte of t rophozoites and of young gamonts is 
t rans lucent (Fig. 21), bu t in m a t u r e gamonts it is g r anu l a r and not t rans lucen t 
(Fig. 22). Nucleus 5 m- in d iameter , w i th one karyosome, located in the an te r io r 
or poster ior pa r t of deutomeri te . 

Cysts and spores: Cysts are oval 60—100 in d iamete r wi th thick wal l . 
Spores cyl indrical 5 p. long. 

Development and paras i t i sm: L i fe cycle and paras i t i sm s imilar to those of 
Stenophora orthomorphae sp.n. In weak infection the pa thogenic i ty is low b u t 
w h e n infect ion is ve ry intesive the damage of gut ep i the l ium is large. 

Popu la t ion of Orthomorpha gracilis was s tud ied in the p roduc t ive g r e e n -
house in Poznari d u r i n g f o u r successive years . In sp r ing the dens i ty of 
mil l ipedes was a lways m a x i m u m and it var ied f r o m 200 to 500 per s q u a r e 
meter . This huge n u m b e r of mil l ipeds fo rmed a layer on the sur face of the soil. 
In season, due to thermic soil s ter i l izat ion p e r f o r m e d b y the owner , t he po-
pulat ion of O. gracilis w a s ser iously reduced. Pa ra l l e l ly to changes in dens i ty 
of mill ipeds, changes in the level of g regar ine infect ion occurred. 

Taxonomic position: Due to its morphological and deve lopmenta l f e a t u r e s 
this species is placed among the genus Stenophora. I t d i f fe r s f rom Stenophora 
orthomorphae sp.n. in i ts p ro tomer i t e and smal ler size; f r o m Stenophora robusta 
Ellis it d i f fe r s in lack of invagina t ion on the top of the pro tomer i te ; f r o m 
S. cockerellae Ellis it d i f f e r s in lack of mot i le papi l las on t h e p ro tomer i te . I t ake 
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it, there fore , as a new species and propose for it the name Stenophora pozna-
nensis sp.n. a f t e r the n a m e of the town of Poznań. 

Dis t r ibut ion: Poland. 
Epizootic s tudies: Whi le discussing epizootic problems the infection of 

Orthomorpha gracilis by Stenophora orthomorphae sp.n. and S. poznanensis 
sp.n. is discussed together , due to the s imilar type of pa ras i t i sm of both species. 

T h e f i r s t case of infec t ion of O. gracilis was recorded in 1962; sys temat ic 
observat ion of this species were u n d e r t a k e n in 1963. The resul ts of observat ions 
a re given in Table 7. 

Table 7 
Infection of Orthomorpha gracilis Koch with gregarines Stenophora 
orthomorphae sp.n. and S. poznanensis sp.n. checked at various periods 

Number of specimens 
Date ot observation 

examined infected healthy 

1963 
January 69 34 35 
April 68 21 47 
July 7 1 6 
August 7 0 7 
November 21 7 14 
December 42 12 30 

1964 
January 6 0 6 
February 5 0 5 
March 21 0 21 
April 19 5 14 
May 33 1 32 
June 14 0 14 
September 12 0 12 
December 20 0 20 

1965 
January 37 16 21 

Total number of 
examined specimens 381 97 284 

The observat ion w e r e accomplished in product ive greenhouse in Poznań 
in which no rma l cu l tu ra l t r e a t m e n t s and chemical control of pests w e r e 
pe r fo rmed . In s u m m e r of 1963 (July and August) due to chemical t r ea tmen t 
the dens i ty of mi l l ipedes was s igni f icant ly reduced and the level of g regar ine 
infect ion also decreased. In win te r , however , the host popula t ion and the 
infect ion level reached the previous f igures. 

In J a n u a r y of 1964 due to cu l tura l t r ea tmen t s the dens i ty of O. gracilis 
decreased again and so did the infect ion by gregar ines . This year , however , 
a l though the densi ty of O. gracilis reached the average level in summer , the 
gregar ine infect ion w a s ve ry low. 
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Data presented in Table 7 show tha t such fac tors as cul tura l or chemical 
t r e a t m e n t s tha t a re u n f a v o r a b l e for O. gracilis reduce the n u m b e r of mil l ipeds 
infected by Stenophora spp. Only when densi ty of mil l ipeds is suff ic ient ly h igh 
to ensure f r e q u e n t contact, the paras i t e is easily d is t r ibuted among its hosts. 

7. Stenophora sarmatiuli sp.n. 

Host: Sarmatiulus vilnensis (Jawłowski). 
H a b i t a t : In tes t ine . 
Local i ty : Kórn ik 27.IV.1962, 15.VI.1963. 

Morphology: Gamonts soli tary, u n i f o r m in size and shape (Figs. 23—24). 
M a x i m u m leng th 171 u; m a x i m u m w i d t h 111 Rat io L P : T L — 1:4—7; r a t io 
WP:WD = 1:2—4 (Table 8). 

Table 8 
Measurements of living trophozoites and gamonts of Stenophora 

sarmatiuli sp.n. (in microns) 

LP LD WP WD TL LP:TL WP:WD 

23 109 25 73 121 1 6 1 3 
20 73 23 54 93 1 4 1 2 
23 76 24 60 98 1 4 1 3 
24 83 24 64 107 1 4 1 3 
25 88 25 60 113 1 4 1 3 
25 146 30 100 171 1 7 1 3 
25 118 28 101 143 1 6 1 4 
28 139 30 111 166 1 6 1 4 
25 113 25 88 139 1 5 1 3 
24 111 25 86 135 1 6 1 3 

P ro tomer i t e conical wi th rounded top. Endocyte of p ro tomer i t e l ighter t han 
t h a t of deu tomer i te (Figs. 23 and 24). 

Deutomer i te oval or cyl indrical wi th ve ry dark endocyte. End of deu tomer i te 
f la t tened. Nucleus wi th two karyosomes r a re ly seen inside the dark endocyte 
located a t the widest p a r t of the deutomer i te . 

Cysts and spores: Cysts oval 80 to 150 u in d i ame te r (Fig. 25). Dehiscence 
by s imple rup tu re . Spores oval 12 p. long. 

Development and paras i t i sm: Infect ion is caused by the swal lowing of cysts 
and the emerg ing sporozoites p e n e t r a t e the gut ep i the l ium and develop in t race l -
lularly. The growing t rophozoite r u p t u r e s the cell wal l and fal ls out into the 
gut lumen. Ma tu r ing gamont becomes da rk and its endocyte is g ranula ted . 

Ful ly m a t u r e gamonts a re a lmost oval and thei r ectoplasm is seen as 
a l ight-colored outer layer. Associations a r e not appa ren t . 

Like o ther m e m b e r s of the f ami ly Stenophoridae, the t rophozoites of Ste-
nophora sarmatiuli develop i n t r a - or in t e rce l lu l a r ly in the gu t ep i the l ium. 
Frequent ly , instead of fa l l ing out into the gut lumen, the trophozoites punc tu re 
the intest ine and fa l l out into the body cavity. The f a t e of such trophozoites is 
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u n k n o w n . The l ife cycle of gregar ines m a y be only completed in the lumen of 
the gut as mere ly he re cysts were observed. The pene t ra t ion of gamonts to 
the body cavity causes, as a rule, the dea th of the host, as t rough the opening 
produced by gamonts the microf lora of the gut pene t ra tes the hemocoel and 
causes septicemia. 

Taxonomic posit ion: The development and morphology of this g regar ine 
indicate that it belongs to the f ami ly Stenophoridae, which parasi t ize mil l ipedes 
(Diplopoda). The re was no previous record of g regar ine infect ion of Sarmatiulus 
vilnensis. F r o m var ious Julus spp. and re la ted species several g regar ines w e r e 
descr ibed b u t t hey d i f f e r f r o m this species by their e longate body whi le the 
invest igated species is oval or even round. I hold there fore , t ha t it is a n e w 
species and propose the n a m e Stenophora sarmatiuli sp.n. fo r it. 

Dis t r ibut ion: Poland. 

8. Stenophora schizophylli sp.n. 

Host: Schizophyllum sabulosum (L.). 
H a b i t a t : In tes t ine . 
Loca l i ty : Białowieża 19.VI.1963, 14.VII.1965. 

Morphology: Gamonts sol i tary and v e r y elongate (Figs. 26—29). M a x i m u m 
l e n g t h u p to 242 m-; m a x i m u m w i d t h 70 ¡a. Rat io L P : T L = 1:6.2—8.7; r a t io 
W P : W D = 1:1.7—2.5 (Table 9). 

Table 9 

Measurements of living trophozoites and gamonts of Stenophora 
schizophylli sp.n. (in microns) 

LP LD WP WD TL LP:TL WP:WD 

32 210 25 63 242 1 7.6 1 2.5 
25 197 25 63 222 1 8.7 1 2.5 
32 210 31 63 242 1 7.6 1 2.5 
25 197 25 57 222 1 8.7 1 2.5 
32 203 32 70 235 1 7.4 1 2.2 
38 197 32 63 235 1 6.2 1 2.5 
25 190 25 63 216 1 8.5 1 2.5 
19 133 25 44 152 1 8 1 1.7 
25 146 25 51 171 1 6.8 1 2 
23 123 26 60 146 1 6.3 1 2.3 

P ro tomer i t e of gamonts conical wi th s l ight constrict ion in the middle. On 
the top a sl ight f la t ten ing . Sep tum sl ight ly convex u p w a r d to deutomeri te . 
Ec top lasm 2 ¡x thick. Cons t r i c t ion a t s e p t u m wel l seen (Fig. 29). Endocy te of 
p ro tomer i t e is not t r ans lucen t and g ranu la r . 

Deutomer i te of gamonts is e longate and un i fo rmly wide along its whole 
l eng th . Endocy te is s l ighty l ighter in color close to s ep tum, and d a r k in o the r 
pa r t s of deutomeri te . T h e r e is no dist inct ectoplasmic layer . Nucleus is about 
22 ¡a. in d i ame te r wi th one ka ryosome (Fig. 32). Del icate long i tud ina l r ibs on 
deu tomer i te are f r e q u e n t l y observed. 

2 A c t a P r o t o z o o l o g i c a 
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Cysts and spores w e r e not seen. 
Deve lopment and paras i t i sm: T h e host becomes infec ted b y swal lowing the 

cysts. Sporozoites tha t pene t r a t e the gut ep i the l ium change into t rophozoi tes 
wh ich a re seen as d a r k bodies on histological sections (Fig. 30). The m a t u r e 
t rophozoi tes leave the in terce l lu lar cavities and this process causes a v e r y 
ex tens ive damage of the gut (Fig. 30). M a t u r e gamonts a r e located ve ry close 
to t h e ep i the l ium and f r e q u e n t l y a t tached by the i r ep imer i tes (Fig. 31). It is wel l 
seen on histological p repara t ions tha t gamonts cause serious d a m a g e of epi the l ia l 
cells (Fig. 32). T h e r e f o r e it m a y bel ieved t h a t t h e p a r a s i t e p lays an i m p o r t a n t 
role in the reduct ion of t he densi ty of its host . 

Taxonomic position: Schizophyllum sabulosum is k n o w n as host for Sie-
nophora juli and S. julimarginati. However , these two species d i f f e r f r o m the 
inves t iga ted species in the i r shape and size of the body (see descr ipt ions of 
b o t h species). F u r t h e r m o r e , this species d i f f e r s f r o m those t w o in its h igh 
pa thogenic effect . I consider it, the re fore , as a new species and propose the 
n a m e Stenophora schizophylli sp.n. fo r it. 

Dis t r ibut ion: Poland. 

9. Stenophora strongylosomae sp.n. 

Host: Strongylosoma pallipes (Oliver). 
H a b i t a t : In tes t ine . 
Loca l i ty : Bia łowieża 19.VI.1963, 16.VII.1965. 

Morphology: Gamon t s soli tary, e longate (Figs. 33—35). M a x i m u m leng th 
191 \x\ m a x i m u m w i d t h 103 ¡a. Rat io L P : T L = 1:5.9—9.7; r a t io W P : W D = 
= 1:2—3.7 (Table 10). 

Table 10 

Measurements of living trophozoites and gamonts of Stenophora 
strongylosomae sp.n. (in microns) 

LP LD WP WD TL LP:TL WP:WD 

21 104 16 58 125 1 5.9 1 3.6 
24 167 26 103 191 1 7.9 1 3.9 
22 121 20 72 143 1 6.5 1 3.6 
23 139 25 91 162 1 7.0 1 3.6 
16 139 25 91 155 1 9.7 1 3.6 
25 132 23 54 157 1 6.3 1 2.3 
15 97 23 55 112 1 7.5 1 2.4 
30 132 23 85 162 1 5.4 1 3.7 
12 85 22 75 97 1 7.8 1 3.5 
18 111 25 50 129 1 7.2 1 2 

P ro tomer i t e conical wi th s l ight ly rounded top (Fig. 35), w ide r t han long. 
Endocyte g ranu la r and not t rans lucent . S e p t u m s l ight ly convex u p w a r d to 
deutomeri te . 
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Deutomer i t e e longate (Figs. 33—36). Widest in the middle pa r t or a t t h e 
sep tum. Endocy te d a r k a n d g r a n u l a r . Nucleus about 7.5 \i in t h e pos te r io r p a r t 
of deu tomer i te . S o m e deutomer i tes a r e m a l f o r m e d (Fig. 36). 

Cysts and spores were not seen. 
Deve lopment and paras i t i sm: L i fe cycle and pathogenic i ty w e r e not s tud ied . 

The paras i t e was observed in m i x e d infect ion wi th Stenophora nematoides 
Leger e t Duboscq. Two examined spec imens were infected. 

Taxonomic posit ion: The inves t iga ted species d i f f e r s f r o m S. nematoides 
in i ts shor te r p r o t o m e r i t e and wide r deutomeri te . Ratio values L P : T L of 
S. nematoides is 1:10—29 and ra t io W P : W D is 1:1.2—3.5 (on an average 1:2.2). 
On the o the r h a n d ra t io L P : T L of Stenophora sp. is 1:5.9—9.1 a n d ra t io 
W P : W D = 1:2—3.7 (on an ave rage 1:3.2). 

Endocyte of S. nematoides is homogenous and more or less t rans lucen t wh i l e 
tha t of Stenophora sp. is dense and g ranu la r . Due to this d i f fe rences I consider 
this g regar ine to be a new species and propose the n a m e Stenophora strongy-
losomae sp.n. fo r it. 

D i s t r ibu t ion : Po land . 

10. Stenophora uncigeri sp.n. 

Host: Unciger foetidus Koch. 
H a b i t a t : In tes t ine . 
Loca l i ty : S iemian ice 18.VII.1963. 

Morphology: Gamon t s soli tary, el ipsoidal (Figs. 37 and 38). M a x i m u m length 
111 n; m a x i m u m w i d t h 56 \JL. Rat io L P : T L = 1:4—5; ra t io W P : W D = 1:1.2—1.7 
(Table 11). 

Table 11 
Measurememnts of living trophozoites and gamonts of Stenophora 

uncigeri sp.n. (in microns) 

LP LD WP WD TL LP:TL WP:WD 

14 52 20 34 67 1:4 1:1.2 
13 50 20 35 63 1:5 1:1.7 
18 79 32 56 97 1:5 1:1.7 
21 90 29 34 111 1:5 1:1.2 

P ro tomer i t e w i d e r than long, f l a t t e n e d at the top (Figs. 37 and 38). Endocy te 
l ight colored and poor ly g ranu la ted . 

Deutomer i t e elipsoidal. Endocyte g ranu la r , yellow. Nucleus ha rd ly seen in 
the poster ior p a r t of the deutomer i te . Anter ior end of deu tomer i t e f l a t t ened 
whi le the pos ter ior end rounded. 

Cys ts and spores : Cysts oval a b o u t 100 (.i in d i a m e t e r (Fig. 39). 
Deve lopment and paras i t i sm: L i fe cycle and paras i t i sm of this species was 

not s tudied, fo r only one out of t h r ee examined specimens was infected. Four 
gregar ines w e r e observed in tha t specimen. 

Taxonomic posi t ion: On the bas is of morphology this species is placed 
among the genus Stenophora. This is t h e f i rs t record of gregarinosis in Unciger 

2* 
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foetidus and the paras i te involved d i f fe rs in its p ro tomer i t e s t r u c t u r e f rom 
other g regar ine species known f r o m millipedes. I consider, t he re fo re it is a new 
species and propose the n a m e Stenophora uncigeri sp.n. fo r it. 

Dis t r ibut ion: Poland. 

11. Cnemidospora lutea Schneider 

Host: Glomeris connexa Koch. 
H a b i t a t : In tes t ine . 
Local i ty : Bia łowieża 14.VII.1964, 10.VII.1965. 

Morphology: G a m o n t s so l i ta ry , e longate (Fig. 40). M a x i m u m l e n g t h 425 jo.; 
m a x i m u m w i d t h 100 ¡a. Rat io L P : T L = 1:11—27; ra t io W P : W D = 1:2—3 
(Table 12). 

Table 12 

Measurements of living trophozoites and gamonts of Cnemidospora 
lutea Schneider (in microns) 

LP LD WP WD TL LP:TL WP:WD 

27 312 35 97 339 1:12 1 2 
25 300 32 100 325 1:13 1 3 
10 155 27 72 175 1:15 1 3 
19 343 32 51 362 1:19 1 2 

1 20 212 29 92 232 1:11 1 3 
19 406 32 57 425 1:22 1 2 
22 287 32 95 310 1:13 1 3 
13 330 25 57 343 1:27 1 2 
22 260 30 80 282 1:12 1 3 
16 375 25 51 391 1:24 1 2 

P ro tomer i t e var iab le : in young gamonts e longate (Fig. 41), whi le in older 
gamonts oval (Fig. 42). Endocyte g ranu la r and dark . S e p t u m wel l seen. 

Deutomer i t e cyl indrical ly elongate, somet imes wi th sl ight constr ic t ion in 
the middle and s l ight ly bent . Ectoplasm wi th longi tudinal ribs. Endocyte of 
gamonts b r o w n or dark. Nucleus r a re ly seen, located in the pos ter ior p a r t of 
the deu tomer i t e . Endocy te of t rophozoi tes l ighter t h a n tha t of gamonts . Nucleus 
22 |j- in d iamete r wi th a f ew karyosomes, and located in t h e an te r io r pa r t of the 
body. 

Cys ts and spores: Cysts oval 155 n in d iamete r . Spores e l ipsoidal 7 ¡a long. 
Dehiscence by s imple rup tu re . S c h n e i d e r 1882 did not observe cysts. 

Development and paras i t i sm: The hosts become infec ted by swa l lowing the 
cysts. Sporozoi tes p e n e t r a t e the gu t ep i the l ium a n d a re t r a n s f o r m e d in to t ro-
phozoites. W h e n cells a r e b r o k e n throphozoi tes deve lop f u r t h e r in te rce l lu -
lar ly. The t r a n s f o r m a t i o n of t rophozoi tes in to g a m o n t s takes p lace e i ther in 
the gu t ep i the l ium or in the gu t l umen . T h e associat ion of g a m o n t s may also 
t ake place in the g u t ep i the l ium or in the gu t l umen . 

Cysts a re re leased f r o m the body of the infected host a f t e r its death. The 
n u m b e r of paras i tes in the gut of the host is f r e q u e n t l y ve ry h igh and exceed«-
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50 gregar ines (Fig. 43). Trophozoites and garryonts damage large pa r t s of the 
gu t ep i the l ium and cells show grea t h y p e r t r o p h y of nuclei and their cy toplasm 
contains l a rge number s of vacuoles (Fig. 44). 

In the s tudied popula t ion 70% of examined specimens were infected by the 
paras i te . 

Taxonomic position: S c h n e i d e r 1882 described Cnemidospora lutea 
paras i t iz ing the gut of Glomeris sp. Due to special f ea tu re s of the protomer i te , 
divided into two par ts , S c h n e i d e r created a new genus. The invest igated 
species f r o m Glomeris connexa has in genera l the p ro tomer i t e typical for genus 
Cnemidospora, a l though some d i f fe rences are noticed. Other f ea tu res l ike the 
endocyte, ra t io values of LP :TL and W P : W D are almost identical. The re fo re 
the g regar ine observed in Glomeris connexa is ident i f ied as Cnemidospora lutea 
Schneider . 

Dis t r ibut ion: F rance ( S c h n e i d e r 1882); for t he f i r s t t ime recorded in 
Poland . 

12. Echinomera leptoiuli sp.n. 

Host: Leptoiulus proximus (Nemec). 
H a b i t a t : In tes t ine . 
Loca l i ty : S iemianice 18.VII.1963. 

Morphology: G a m o n t s sol i tary, oval (Fig. 45). M a x i m u m l eng th 206 |x; 
m a x i m u m w i d t h 99 \x. Ratio LP :TL = 1:15—19; W P : W D = 1:3—4 (Table 13). 

Table 13 
Measurements of living trophozoites and gamonts of Echinomera 

leptoiuli sp.n. (in microns) 

LP LD WP WD TL LP:TL WP:WD 

9 128 25 81 137 1:15 1:3 
9 100 25 93 169 1:18 1:4 

11 196 31 99 206 1:19 1:3 

Ep imer i t e in f o r m of a f e w shor t processes. P ro tomer i t e f la t , severa l t imes 
wider t han long. Endocyte t rans lucent . Sep tum s t ra ight . 

Deu tomer i t e bot t le- l ike. Endocyte g r anu la r and greenish, especial ly dense 
in its cen t ra l par t . Nucleus invisible. End of deu tomer i te oval. 

Cys t s and spores: Cys ts oval 120 n in d iamete r . Spores cy l indr ica l 6 m-
long. 

Deve lopment and paras i t i sm: Deve lopment and paras i t i sm s imi lar to those 
of Echinomera hispida (Schneider). Trophozoi tes damage the gut ep i the l ium 
and the gamonts develop in the gut l umen (Fig. 46). 

Taxonomic posit ion: S t ruc tu re of p ro tomer i t e and o ther morphological f ea -
tures indicate t ha t this species belongs to the genus Echinomera. This is the 
f i rs t record of gregar inosis caused by a m e m b e r of t he genus Echinomera in 
Diplopoda. The invest igated species d i f fe r s f r o m other m e m b e r s of the genus 
Echinomera in its shape, endocyte and size. I assume the re fo re it is a new 
species and I propose the n a m e Echinomera leptoiuli sp.n. for it. 

Dis t r ibut ion: Poland. 
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E u g r e g a r i n a r i a o f c e n t i p e d e s (Chilopoda) 

13. Actinocephalus dujardini Schneider 

Host: Lithobius forficatus L. 
Habitat: Intestine. 
Locality: Janowka 7.VI.1963. 

Morphology: Gamonts sol i tary and e longate (Fig. 47). M a x i m u m leng th 
305 |x; m a x i m u m w i d t h 115 m, Rat io LP:TL = 1:4—5; ra t io W P : W D = 1:1 
(Table 14). 

Table 14 
Measurements of living trophozoites and gamonts of Actinocephalus 

dujardini Schneider (in microns) 

LP LD WP WD TL LP:TL WP:WD 

70 203 92 108 273 1:4 1:1 
74 231 100 115 305 1:4 1:1 
60 201 85 98 261 1:5 1:1 

Ep imer i t e pea r - l ike w i t h 15 to 22 shor t r igid sp ines d i r ec t ed b a c k w a r d . 
P ro tomer i t e large, wider t han long. Deutomer i te two to four t imes longer t h a n 
protomer i te . The m a x i m u m wid th of deutomer i te is at s ep tum, and then the 
deu tomer i te t ape r s into a sha rp end (Fig. 47). Endocyte g r a n u l a r and v e r y dark . 
Nucleus 20 jx in d iamete r wi th 4 karyosomes. 

Cysts and spores w e r e not seen. 
Development and paras i t i sm: L i fe cycle of A. dujardini w a s not s tud ied 

as only one specimen was infec ted wi th th is parasi te . S c h n e i d e r 1875 
gave a series of d rawings of cys t - format ion bu t did not discuss this p rob lem 
in the text . The re is no in fo rmat ion on i ts parasi t ism, ei ther . C r a w l e y 1903 
f r equen t l y observed this g regar ine in L. forficatus in USA. 

Dis t r ibut ion: F rance ( S c h n e i d e r 1875); USSR ( W e l l m e r 1911) and 
USA ( C r a w l e y 1903); recorded fo r the f i rs t t ime in Poland. 

14. Echinomera hispida (Schneider) 

Synonyms: Echinocephalus hispida Schneider, 1875; Echinomera hispida (Schneider) 
Labbe, 1899. 
Host: Lithobius forficatus L., Lithobius calcaratus Koch. 
Habitat: Intestine. • 
Locality: Siemianice—Janówka 5.VI.1963; Poznań 15.VI.1963, 18.VI.1964; Góra P u -
ławska 24. VI.1963. 

Morphology: Gamonts sol i tary, el ipsoidal or oval (Figs. 48-50). M a x i m u m 
length of observed g a m o n t s 317 li; m a x i m u m w i d t h 254 f-i. Ra t io L P : T L = 
= 1:6—13; ra t io W P : W D - 1:2—4 (Table 15). 

Epimer i te wi th shor t processes. P ro tomer i t e shor t and f la t , lying on w i d e 
deu tomer i te l ike a cap. P r o t o m e r i t e two to f ive t imes wider t h a n long. Endocyte 
dark , l ighter in color than tha t of deutomer i te . 
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Deutomer i t e oval or el ipsoidal , w i d t h and l eng th a lmost equal . Endocy te 
d a r k . Nucleus located in the midd le of d e u t o m e r i t e and seen as a l ight -colored 
spot in the da rk endocyte (Fig. 50). 

Cys ts and spores: Cysts oval u p to 527 ^ in d iamete r . Dehiscence by s imple 
r u p t u r e . Spores cyl indr ica l in chains . 

Table 15 
Measurements of living trophozoites and gamonts of Echinomera 

hispida (Schneider) (in microns) 

LP LD WP WD TL LF:TL WP:WD 

19 198 93 186 217 1:12 1 2 
19 161 80 167 180 1:10 1 2 
24 217 87 198 242 1:10 1 2 
25 285 112 248 310 1:13 1 2 
25 292 57 203 317 1:12 1 3 
31 156 70 165 190 1:6 1 2 
37 273 57 254 310 1:8 1 4 
25 273 63 241 298 1:12 1 4 
25 292 59 133 317 1:12 1 2 
20 151 50 108 171 1:8 1 2 

Deve lopmen t and pa ras i t i sm: T h e host becomes in fec ted b y swa l lowing t h e 
cysts or spores. Sporozoi tes p e n e t r a t e t h e gu t ep i the l ium and a re t r a n s f o r m e d 
into t rophozoi tes which for a long t ime develop in te rce l lu la r ly and a re la te r 
a t tached to the ep i the l ium wi th the i r epimeri tes . 

In the gut lumen of the host var ious deve lopmenta l s tages m a y be observed. 
Young gamon t s are l ight in color and as ma tu ra t ion progresses their endocyte 
becomes g r a n u l a r and dark . P r o t o m e r i t e conical in young s tages (Fig. 48) 
g radua l ly shor tens and f la t t ens (Fig. 50). 

Pa thogen ic i ty of the g regar ine depends on the intensi ty of infection. In 
s t rong infect ion the l i fe processes of the host a re weakened and this cause i t s 
death . T h e in t ens i ty of in fec t ion is f r e q u e n t l y v e r y h igh and u p to 80 g a m o n t s 
w e r e observed in the gut lumen. In such hosts serious damage of epi thel ial cells 
is observed (Fig 51). 

In some cases s imul t aneous bac te r i a l sept icemia and g regar inos i s w e r e obser -
ved. In fec ted centipedes w e r e sluggish and w h e n pu t on thei r back they could 
not r e t u r n to thei r no rma l position. Thei r f a t bodies w e r e p ink in color. At 
microscopic invest igation, bac ter ia were found in the i r body cavities morpho lo-
gically s imi lar to intes t inal bacter ia . It may be supposed tha t these bac te r ia 
p e n e t r a t e the body cavi ty f r o m gu t t h r o u g h open ings done by g rowing 
t rophozoi tes . 

The infect ion level in cent ipede populat ions was as fol lows: in Poznań 30°/o 
(40 e x a m i n e d specimens), Siemianice 15% (13 examined specimens), P u ł a w y 
8% (25 e x a m i n e d specimens). 

Taxonomic posit ion: S c h n e i d e r 1875 did not give measu remen t s of 
Echinomera hispida and it was, there fore , d i f f icul t to i den t i fy this species in 
studies ca r r i ed out by several authors . In spite of the diff icul t ies E. hispida w a s 
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recorded in Lithobius forficatus L., and L. coloradensis (Cock.) ( C r a w l e y 
1903, E l l i s 1913, W a t s o n 1916). 

E l l i s 1913 gave the following measurements : length 180 p and wid th 
80 p. W a t s o n 1916 gave measurements of three gamonts: length 270 to 
320 m and width 120 

The life cycle of this species was worked out by S c h e l l a c k 1907. 
Distribution: Recorded previously f rom Poland as parasi te of Lithobius 

forficatus (L.) by W e 11 m e r 1911. Known f rom France ( S c h n e i d e r 1875), 
Germany ( S c h e l l a c k 1907), USA ( C r a w l e y 1903; E l l i s 1913). For 
the f i rs t t ime recorded f rom Lithobius calcaratus Koch. 

15. Rhopalonia lithobii sp.n. 

Host: Lithobius calcaratus Koch. 
H a b i t a t : In tes t ine . 
Local i ty : S iemianice 17.VII.1963. 

Morphology: Gamonts solitary and not divided into protomeri te and deuto-
meri te (Fig. 52). Front end f lat tened. Endocyte granular. Length f r o m 120 to 
160 p; wid th f rom 30 to 60 p. Nucleus 15 u in diameter , has one karyosome, 
and is located in the center of deutomeri te . 

Development and parasi t ism: Life cycle and parasi t ism of this species was 
not studied as only one specimen was infected. 

Taxonomic position: Lack of protomeri te in the gamont stage indicates tha t 
this species belongs to the genus Rhopalonia. So far , two species of this genus 
are known, that is Rhopalonia geophili Léger f rom Himantarium gabrielis L. 
and Stigmatogaster gracilis Mein., and Rhopalonia stellata Léger f rom 
Himantarium gabrielis L. 

R. geophili d i ffers f rom the investigated species in its larger size and several 
karyosomes in the nucleus. R. stellata has similar length, but other fea tures of 
that species are unknown. Both species have never been recorded f rom Litho-
bius spp. Due to morphological differences and host specificity I assume 
Rhopalonia sp. f r om Lithobius calcaratus is a new species and I propose for it 
the name Rhopalonia lithobii sp.n. 

Distribution: Poland. 

VII. G r e g a r i n e s o f I n s e c t a 

During the studies on Gregarinomorpha of insects 31 species were recorded 
30 of which belong to the order Eugregarinaria and 1 to the order Schizogrega-
rinaria. Out of 30 studied eugregarine species 11 of them appeared to be new 
species. 

E u g r e g a r i n a r i a o f i n s e c t s 

16. Gamocystis tenax Schneider 

Host: Ectobius lapponicus L. 
H a b i t a t : In tes t ine . 
Loca l i ty : P u ł a w y 11.V.1962. 
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Morphology: Gamonts in associations (Fig. 53). Body elipsoidal, a lmost oval. 
P r o t o m e r i t e in associated gamonts invisible. M a x i m u m length of observed 
g a m o n t s 400 u; m a x i m u m w i d t h 317 (Table 16). 

Table 16 

Measurements of living trophozoites and 
gamonts of Gamocystis tenax Schneider 

(in microns) 

TL WD 

Prim. 362 317 
Sat. 400 317 

Prim. 349 241 
Sat. 368 190 

Pr imi te , as a rule, l a rger than satelli te. Endocyte g r anu la r and ve ry dense. 
Cysts and spores: Cysts oval up to 362 ¡a in d i a m e t e r w i t h severa l spore 

ducts. Spores cylindrical . 
Deve lopment and paras i t i sm: Development of the paras i t e and the i r pa tho-

genici ty w e r e not s tudied. Out of six examined specimens th ree were infected. 
In tens i ty of paras i t i sm was low and u p to 8 associations were observed in t h e 
infected host. 

Taxonomic position: Whi le describing this species S c h n e i d e r 1875 
charac ter ized it as f o r m i n g associations by a t t achmen t of p ro tomer i te to 
p ro tomer i t e . In my inves t igat ions I did not observe a n y such association and, 
in general , it is impossible to s t a te it, as gamonts a re not divided into pro to-
mer i t e and deutomeri te . All f ea tu re s of the invest igated species a l low to iden-
t i fy it as Gamocystis tenax Schneider . 

Dis t r ibut ion: F rance ( S c h n e i d e r 1875) and USSR (W e 11 m e r 1911); 
for the f i rs t t ime recorded f r o m Poland. 

17. Gregarina blattarum Siebold 

Synonyms: Gregarina blattarum Siebold, 1839; Gregarina blattae orientalis: Leidy, 
1853; Clepsidrina blattarum: Schneider, 1875. 
Host: Blatta orientalis L., Periplaneta americana L. 
H a b i t a t : In tes t ine . 
Loca l i ty : P u ł a w y 11.XI.1963; P o z n a ń 7.II.1965. 

Morphology: Gamonts in associations (Fig. 58). M a x i m u m length of observed 
g a m o n t s 819 jx; m a x i m u m wid th 635 u. Rat io L P : T L = 1:3.6—10.9; ra t io 
W P : W D = 1:1.1—2.6 (Table 17). 

P r o t o m e r i t e cyl indrical in young t rophozoi tes (Fig. 54) whi le in gamonts 
oval. Endocyte l ight and t rans lucen t in young gamonts (Fig. 55 and 56). With 
the ma tu ra t ion of t rophozoi tes thei r endocyte blackens and becomes opaque 
(Figs. 55-57). Sep tum and constr ict ion wel l seen (Fig. 57). Deutomer i tes of young 
trophozoites a r e more e longate whi le in gamonts they a re rounded or oval. 
Nucleus about 76 in d i ame te r has 6 to 8 karyosomes; and is wel l seen as 
a whi te spot in da rk endocyte (Fig. 57). 
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Table 17 
Measurements of living trophozoites and gamonts of Gregarina blattarum Siebold 

(in microns) 

LP LD WP WD TL LP:TL WP:WD 

Prim. 140 638 267 514 778 1 6.6 1:1.9 
Sat. 95 635 279 470 730 1 7.7 1:1.7 
Prim. 171 730 298 635 802 1 5.3 1:2.1 
Sat. 76 527 305 596 775 1 10.1 1:1.8 
Prim. 95 495 159 241 591 1 6.2 1:1.5 
Sat. 70 527 146 210 597 1 8.2 1:1.4 
Prim. 63 508 114 248 572 1 9.0 1:2.1 
Sat. 44 444 108 121 489 1 10.9 1:1.1 
Prim. 51 222 95 133 273 1 5.4 1:1.4 
Sat. 38 146 44 114 184 1 4.8 1:2.6 
Prim. 63 292 114 178 355 1 5.6 1:1.6 
Sat. 44 317 82 108 362 1 8.1 1:1.3 
Prim. 108 489 165 305 597 1 5.5 1:1.8 
Sat. 70 464 140 165 533 1 7.6 1:1.2 
Prim. 89 469 140 254 559 1 6.4 1:1.8 
Sat. 63 450 140 197 514 1 8.1 1:1.4 
Piim. 81 394 76 102 444 1 8.8 1:1.2 
Sat. 25 165 25 38 190 1 7.5 1:1.5 
Prim. 107 273 140 222 381 1 3.6 1:1.6 
Sat. 51 317 89 114 368 1 7.2 1:1.3 
Trophoz. 197 622 317 483 819 1 4.2 1:1.5 
Trophoz. 178 540 241 432 718 1 4.0 1:1.8 

Cysts and spores: Cysts oval up to 577 m- in d i ame te r w i t h 8—10 spore ducts 
(Figs. 59-60). Spores cyl indrical . 

Development and paras i t i sm: This species w a s the object of m a n y s tudies 
and its l ife cycle is excel lent ly k n o w n ( S p r a g u e 1941). The re fo re this 
p rob lem is ommi t t ed here. 

The infection level in var ious populat ions of Blatta orientalis was r a the r 
h igh: in Poznań 15% (44 examined insects), in P u ł a w y 32% (61 examined 
insects). 

The in tens i ty of infect ion is ve ry high. The gut of m a n y insects is f r e q u e n t l y 
fu l ly fi l led wi th gregar ines . The re fo re it may be concluded tha t the paras i te 
is h a r m f u l for its host , a l though no ex t e rna l symptoms of infect ion w e r e 
observed. 

Taxonomic posit ion: This species is one of the best known gregar ines due 
to the wide dis t r ibut ion of its hosts. S i e b o l d 1839 gave the f i r s t descript ion 
of this species. S t e i n 1848 described cysts and spores. A genera l r ev iew of 
l i t e ra tu re on this species was geven by S p r a g u e 1941 in his excel lent paper 
on the chromosome cycle of Gregarina blattarum. 

Size of gamonts of G. blattarum collected in Po land is somewha t la rger than 
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given in l i t e r a tu re . W a t s o n 1916 gave the m a x i m u m l eng th abou t 500 jx, 
whi le in m y mate r i a l t he m a x i m u m length w a s 819 jx. T h e r e a r e also h igher 
ra t io values LP :TL and WP:WD, which according to W a t s o n 1916 a r e 1:3 
and 1:1.1 respectively. 

These d i f fe rences in the size of gamonts a re due to n o r m a l var iab i l i ty and 
t h e inves t iga ted g r e g a r i n e is iden t i f i ed as Gregarina blattarum Siebold. 

Dis t r ibut ion: Cosmopoli tan paras i te ( W e l l m e r 1911; W a t s o n 1916; 
S p r a g u e 1941), f r o m Poland recorded previous ly by F o e r s t e r (1938 a). 

18. Gregarina chrysomelae sp.n. 

Host: Chrysomela polita L. 
H a b i t a t : Gas t r ic caeca. 
Loca l i ty : Białowieża 11.VII.1965. 

Morphology: Gamon t s iin associations consist ing of two or th ree individuals 
(Figs. 65 and 66). M a x i m u m length of observed gamonts 177 jx; m a x i m u m w i d t h 
63 n. Rat io L P : T L = 1:3.2—5; ra t io W P : W D = 1:1.1—2.3 (Table 18). 

Table 18 
Measurements of living trophozoites and gamonts of Gregarina chry-

somelae sp.n. (in microns) 

LP LD WP WD TL LP:TL WP:WD 

25 101 20 28 126 1:5 1:1.3 
23 76 25 48 99 1:4.3 1:1.9 
38 139 30 33 177 1:4.1 1:1.1 
25 68 30 40 93 1:4.2 1:1.2 
30 108 27 33 138 1:4.5 1:1.7 
25 88 30 50 114 1:4.5 1:1.7 
20 63 30 40 83 1:4.1 1:1.3 
20 45 33 40 65 1:3.2 1:1.2 
25 101 25 58 126 1:5.0 1:2.3 
18 63 33 60 81 1:4.7 1:1.8 
25 62 35 62 87 1:3.5 1:1.7 
15 50 40 62 65 1:4.3 1:1.5 

P ro tomer i t e l a rge and semic i rcu lar (Fig. 61). S e p t u m a n d constrict ion wel l 
seen. Endocyte g ranu la r , b r o w n and t rans lucen t . 

Deutomer i te el ipsoidal or oval (Figs. 61, 62 and 65). Endocyte g ranu la r and 
dark (Figs. 61—65). Nucleus w i t h one ka ryosome (Fig. 61). 

Cysts and spores: Cysts about 50 u, in d i a m e t e r w i t h 5—6 sporoducts . Spores 
not seen. 

Development and paras i t i sm: The paras i te develops in the gastr ic caeca 
(Figs. 63-64). W h e n the insect is dissected a n d i ts g u t e x a m i n e d u n d e r t h e 
microscope, gamonts and t rophozoi tes a r e seen as d a r k spots against the 
t rans lucen t gut (Fig. 64). Inside the gastr ic caeca gregar ines occur singly, in 
pa i r s or in g roups of t h r e e (Figs. 65 and 66). T h e size of paras i t ized caeca is 
s ignif icant ly increased as compared wi th t h e h e a l t h y caeca (Fig. 186). 

Taxonomic position: T h e s t ruc tu r e s of p ro tomer i t e and cysts indicate t h a t 
th is g r e g a r i n e be longs to t h e genus Gregarina. In some of the e x a m i n e d speci-

http://rcin.org.pl



124 JERZY J. L I P A 

mens of Chrysomela polita ano the r species Gregarina munieri (Schneider) was 
observed. Both species d i f f e r in the size and type of endocyte . F u r t h e r m o r e , 
G. munieri lives in the gut lumen whi le Gregarina sp. in t h e gast r ic caeca. 
T h e r e f o r e I a ssume the g r ega r ine l iving in the gas t r i c caeca is a new species 
and propose the n a m e Gregarina chrysomelae sp.n. for it. 

Distr ibut ion: Poland. 

19. Gregarina coccinellae sp.n. 

Synonyms: Gregarina barbarara Watson sensu Foerster, 1938 a. 
Host: Coccinella septempunctata L., Hippodamia tredecimpunctata L. 
Habitat: Intestine. 
Locality: Poznań 16.VIII.1962; Ogardy 9.VIII.1963; Mielno Koszalińskie 24.VI.1964, 
25.VI.1964; Białowieża 11.VII.1964. 

Morphology: Gamonts in associations of two individuals , e longate (Fig. 67). 
M a x i m u m leng th of observed gamon t s 179 JLI; m a x i m u m w i d t h 112 p,. Ratio 
LP :TL = 1:4.8—11.6; ra t io WP:WD = 1:1—3.5 (Table 19). 

Table 19 
Measurements of living trophozoites and gamonts of Gregarina coccinellae sp.n. 

(in microns) 

LP LD WP WD TL LP:TL WP :WD 

Trophoz. 22 122 57 107 144 1 6.4 1 1.9 
Trophoz. 17 125 60 75 142 1 8.1 1 1.2 
Trophoz. 12 132 62 62 144 1 11.6 1 1 
Prim. 19 102 48 85 121 1 6.4 1 1.1 
Sat. 10 100 52 52 110 1 10.6 1 1 
Prim. 21 81 21 73 102 1 4.8 1 3.5 
Sat. 14 104 50 62 118 1 8.1 1 1.2 
Prim. 23 131 38 89 133 1 5.8 1 2.4 
Sat. 14 139 58 83 154 1 6 1 1.4 
Prim. 21 100 35 71 121 1 5.8 1 2 
Sat. 14 100 50 71 115 1 7.9 1 1.4 
Prim. 25 106 35 73 131 1 5.2 1 2 
Sat. 17 112 50 71 129 1 7.7 1 1 
Prim. 27 127 52 112 140 1 5 1 2.1 
Sat. 17 150 65 97 157 1 9.8 1 1.3 
Prim. 25 137 50 105 162 1 6.5 1 2 
Sat. 22 157 62 100 179 1 8.1 1 1.6 
Prim. 27 132 52 100 160 1 6 1 2 
Sat. 15 110 50 87 125 1 8.2 1 1.7 

Trophozoi tes w i t h large ep imer i te (Fig. 68) t h a t becomes reduced as ma tu -
ra t ion of t rophozoi tes progresses. Gamonts in associations. 

P r imi te : P ro tomer i t e semicircular , wider t han long (Fig. 67). Endocyte 
g ranu la r and opaque. Sep tum and constrict ion wel l seen. Deu tomer i t e oval or 
elongate. Nucleus seen as whi te spot in da rk endocyte . Ectoplasm not distinct. 
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Satellite: Protomer i te f lat tened, few times wider than long (Fig. 67). Endo-
cyte granular and darker than that of primite. Septum well seen while 
constriction not as clear as in primite. Deutomeri te elongate. Nucleus has three 
karyosomes and is seen as whi te spot in dark endocyte (Fig. 69). 

Cysts and spores: Cysts oval up to 115 ¡a, in d iameter (Fig. 70). Spores 
spindle-shaped 7 jo. wide and 12 m- long, and occuring in chains (Fig. 71). 

Development and parasi t ism: The host becomes infected by swallowing 
cysts or spores and sporozoites penet ra te the gut epithelium. Trophozoites are 
at tached to the epithel ium with their epimeri tes while the rest of their body is 
in the gut lumen. Associating of gamonts and cyst-formation in this species is 
typical for eugregarines. 

Intensity of parasi t ism is very strong and in many infected specimens up to 
80 gregarines in the gut were observed (Fig. 69). Infection level in some popu-
lations of hosts of this parasi te was as follows: Mielno Koszalińskie 30% (12 
examined adults of Coccinella septempunctata), Poznań 21% (8 adults of 
C. septempunctata), Białowieża 100% (two adults of Hippodamia tredecim-
punctata L.). 

Taxonomic position: Morphology of gamonts and s t ructure of cysts indicate 
tha t this species belongs to the genus Gregarina. From Coccinellidae three 
gregarine species described by W a t s o n 1915, 1916 are known: Gregarina 
barbarara f rom Coccinella sp., Gregarina katherina f rom C. novemnotata and 
Gregarina fragilis f rom Coccinella sp. 

The investigated species differs f rom all three species by its dimensions and 
rat io of WP:WD. Endocyte of Gregarina sp. is granular and dark (Fig. 67), 
while the species described by W a t s o n 1915 have a t ranslucent endocyte and 
require to be stained wi th Lugol's fluid in order to observe them. 

The comparison of the investigated species of Gregarina wi th preparat ions 
of gregarines described by W a t s o n indicated tha t this Gregarina sp. is 
a new species. I propose, therefore the name Gregarina coccinellae sp.n. for it. 
It d i f fers f rom Gregarina ruszkovoskii sp.n. by associating only in pairs and by 
larger dimensions. 

Gregarine recorded by F o e r s t e r 1938 a as Gregarina barbarara Watson 
I consider to be a synonym of Gregarina coccinellae sp.n. 

Detailed revision of gregarines parasit izing Coccinellidae will be given by 
the author elsewhere. 

Distribution: Poland; recorded in USSR ( L i p a i S e m j a n o v 1967). 

20. Gregarina cuneata Stein 

Synonyms: Clepsidrina polymorpha Hammerschmidt, 1838; Gregarina cuneata Stein, 
1848; Gregarina polymorpha: Lankester, 1863; Clepsidrina polymorpha var. cuneaia: 
Schneider, 1875; Gregarina polymorpha var. cuneata: Labbe, 1899; Gregarina xylo-
pini Crawley 1903; Clepsidrina cuneata: Pfeiffer, 1910. 
Host: Tenebrio molitor L. 
H a b i t a t : In tes t ine . 
Local i ty : Poznań 1.IX.1965 (pe rmanen t l a b o r a t o r y cu l ture) . 

Morphology: Gamonts in associations, elongate (Fig. 72). Maximum length 
of observed gamonts 419 max imum width 108 n*. Ratio LP:TL = 1:9—10; 
ratio WP:WD = 1:1.3—1.9 (Table 20). 

Primite: Pro tomer i te semicircular, longer than wide (Fig. 73). Septum and 
constriction well seen. Endocyte granular . Ectoplasm seen as light-colored outer 
layer. Deutomeri te elongate and widest at the septum. Nucleus in the anterior 
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Table 20 

Measurements of living trophozoites and gamonts of Gregarina cuneata Stein 
(in microns) 

LP LD WP WD TL LP:TL WP:WD 

Prim. 38 330 57 76 368 1:9.7 1:1.3 
Sat. 38 317 51 70 356 1:9.3 1:1.3 
Prim. 32 254 38 57 286 1:9 1:1.6 
Sat. 32 314 44 70 343 1:10 1:1.5 
Trophoz. 44 374 54 108 419 1:9.5 1:1.9 

•part of deutomer i te . Endocyte dark , not t rans lucent and s t rongly g ranu la r 
(Fig. 72), bu t t he ectoplasm is l ight in color. End of deu tomer i te f l a t t ened 
(Fig. 74). 

Satel l i te : P ro tomer i t e rhomboida l (Fig. 74). S e p t u m well seen whi le the 
constrict ion is not as clear as in pr imite . Endocyte is g ranu la r and da rk (Fig. 74). 
Ectoplasm seen as l igth colored outer layer . 

Cysts and spores: Cysts oval up to 600 m- in d iamete r (Fig. 77). 
Development and paras i t i sm: The l ife cycle of this g regar ine was extensively 

s tudied by severa l au thors and these p rob lems are ommi t ted here. 
The in tensi ty of infect ion is ve ry s t rong and up to 200 gregar ines w e r e 

observed in the host. Trophozoi tes tha t develop in the gut ep i the l ium cause 
damage of large regions of t he epi thel ia l cells (Figs. 75, 76 and 191). In the 
studied l abora to ry cu l ture of Tenebrio molitor 60°/o of insects were infected. 

Distr ibut ion: Cosmopoli tan species; previously recorded f r o m Poland by 
F o e r s t e r 1938 a. 

21. Gregarina forficulae sp.n. 

Host: Forfícula auricularia L. 
H a b i t a t : In tes t ine . 
Local i ty : Poznañ 30.VIII.1961. 

Morphology: Gamonts in associations, e longate (Figs. 78 and 79). M a x i m u m 
length of observed gamonts 172 m<; m a x i m u m wid th 70 M-. Ratio LP :TL = 1:4.1— 
6.6; ra t io W P : W D = 1:1.2—2.1 (Table 21). 

P ro tomer i t e oval . Endocy te l ight in color. S e p t u m and cons t r ic t ion wel l 
seen. Deu tomer i t e cy l indr ica l ly e longate . Nucleus 12 m- in d i a m e t e r has th ree 
karyosomes. Ectoplasm seen as l ight-colored ou te r layer . Endocy te homogenous . 
Deutomer i t e of the sa te l l i te s l ight ly na r rowing toward the poster ior end. 

Cysts and spores: Cysts u p to 197 jo, in d iameter . Spores w e r e not seen. 
Development and paras i t i sm: Only one adu l t was infected by seven assoc-

iations. Deve lopment not s tudied. 
Taxonomic posi t ion: T h e inves t iga ted g r e g a r i n e be longs to the genus 

Gregarina b u t d i f f e r s in m a n y respects f r o m Gregarina ovata D u f o u r k n o w n 
f r o m Forfícula auricularia. Gamon t s of G. ovata have dark and not t rans lucen t 
endocyte, and are twice la rger t h a n Gregarina sp. (Figs. 78 and 79). The ra t io 
L P : T L is also d i f fe ren t . Cysts of G. ovata a re 400 to 600 fx in d i ame te r whi le 
cysts of Gregarina sp. a r e u p to 200 u d iameter . For the reasons expla ined above 
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Table 21 
Measurements of living trophozoites and gamonts of Gregarina forficulae sp.n. 

(in microns) 

LP LD WP WD TL LP :TL WP WD 

Prim. 20 113 48 58 133 1 6.6 1 1.2 
Sat. 28 96 49 53 124 1 4.4 1 1.2 
Prim. 35 111 55 60 146 1 4.1 1 1.2 
Sat. 33 106 48 58 139 1 4.2 1 1.2 
Prim. 35 111 50 60 146 1 4.1 1 2.1 
Sat. 28 93 31 58 121 1 4.3 1 1.7 
Prim. 38 113 45 55 151 1 4.2 1 1.2 
Sat. 28 103 30 50 131 1 4.7 1 1.6 
Prim. 22 73 51 66 95 1 4.3 1 1.3 
Sat. 32 140 51 70 172 1 5.4 1 1.3 

I a s sume tha t the invest igated gregar ine is a new species and propose the name 
Gregarina forficulae sp.n. for it. 

Dis t r ibu t ion: Poland. 

22. Gregarina harpali sp.n. 

Host: Harpalus aeneus Fabr. 
Habitat : Intestine. 
Locality: Kobylniki 23.IX.1964. 

Morphology: G a m o n t s in associations, e longate (Fig. 80). M a x i m u m length 
of observed g a m o n t s 273 ,u; m a x i m u m w i d t h 68 fx. Rat io L P : T L = 1:4—5.4; 
r a t io W P : W D - 1:1—1.4 (Table 22). 

Table 22 
Measurements of living trophozoites and gamonts of Gregarina harpali sp.n. 

(in microns) 

LP LD WP WD TL LP:TL WP:WD 

Prim. 63 189 50 68 252 1:4 1:1.4 
Sat. 43 191 60 63 234 1 :5.4 1:1 
Trophoz. 50 224 53 60 273 1:5.3 1:1.1 

P r o t o m e r i t e oval. Endocyte homogenous and t rans lucent . S e p t u m and con-
str ict ion wel l seen. Deu tomer i t e cyl indr ical ly elongated. Endocyte homogenous 
and t rans lucent . Nucleus 30 m- in d iameter , has one karyosome, and is located 
in the midd le of deu tomer i t e (Fig. 80). 

Cys ts and spores u n k n o w n . 
Pa ras i t i sm: In one host insect only one association and single gamonts w e r e 

observed. 
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Taxonomic posit ion: T h e morphology of gamonts indicates tha t the in-
ves t igated species belongs to the genus Gregarina. C r a w l e y 1903 descr ibed 
Gregarina parva (= Gigaductus parvus Crawley) f r o m Harpalus caliginosus 
Fab. and H. pennsylvanicus Dej. in USA. Gamonts of H. parva a r e twice smal le r 
t han those of Gregarina sp. f r o m Harpalus aeneus and their deu tomer i tes a r e 
oval whi le of this species they a re elongate. Due to these d i f fe rences I a s sume 
that the invest igated g regar ine is a new species and propose the n a m e Grega-
rina harpali sp.n. for it. 

Distr ibut ion: Poland. 

23. Gregarina hypophloei sp.n. 

Host: Hypophloeus unicolor Pill. 
H a b i t a t : In tes t ine . 
Loca l i ty : Rogal in 15.1.1965. 

Morphology: Gamonts in associations of two or more individuals , e longate 
(Figs. 81 and 82). M a x i m u m l eng th of observed g a m o n t s 143 p; m a x i m u m 
wid th 50 ii. Ratio LP :TL = 1:3—8.2; ra t io WP:WD = 1:1.5—2.1. (Table 23). 

Table 23 

Measurements of living trophozoites and gamonts of Gregarina hypophloei sp.n. 
(in microns) 

LP LD WP WD TL LP:TL WP:WD 

Prim. 20 123 28 43 143 1:7.2 1:1.5 
Sat. 1 20 116 28 50 136 1:6.8 1:1.8 
Sat. II 20 98 26 46 118 1:5.8 1:1.6 
Sat. I l l 13 25 15 33 38 1:3 1:2.1 

Prim. 18 65 25 43 83 1:4.7 1:1.8 
Sat. 10 35 23 38 45 1:4.5 1:1.6 
Trophoz. 15 109 24 40 124 1:8.2 1:1.7 

P ro tomer i t e oval, w ide r t han long. Endocyte homogenous and t rans lucent . 
Sep tum and constr ict ion wel l seen. Deu tomer i t e cyl indrical ly e longate a n d 
s l ight ly na r rowing toward the end (Figs. 81 and 82). Endocyte g ranu la r and 
dark. Nucleus 7 to 10 ¡p in d iameter , located in the an te r io r end or in the midd le 
pa r t of deutomer i te . 

Cysts and spores w e r e not seen. 
Deve lopment and paras i t i sm: The l ife cycle of the paras i te was not s tudied 

as only one insect was infected. Twelve gregar ines were observed in the 
examined beetle. 

Taxonomic posit ion: The morphology of gamonts indicates t h a t this species 
be longs to the genus Gregarina. The t y p e of associotion of g a m o n t s in th i s 
g r e g a r i n e is ve ry charac te r i s t i c and not observed in a n y g r e g a r i n e f r o m 
re la ted host insects. Also o t h e r f e a t u r e s l ike size and shape of p r o t o m e r i t e 
and of d e u t o m e r i t e do not cor respond wi th charac te r i s t i c of o the r g rega r ines . 
T h e r e f o r e I consider t h a t the g r e g a r i n e f o u n d in Hypophloeus unicolor Pil l . 
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has n e v e r b e e n p rev ious ly recorded and descr ibed. Accord ingly , I a s sume i t 
is a n e w species and propose t h e n a m e Gregarina hypophloei sp.n. fo r it. 

Dis t r ibut ion: Poland . 

24. Gregarina macrocephalia sp.n. 

Host: Aphodius depressus Kug. 
H a b i t a t : I n t e s t i ne and gas t r ic caeca. 
Loca l i ty : Ch ludowo 16.VI.1965. 

Morphology: Gamon t s sol i tary, oval (Fig. 83). M a x i m u m length of observed 
gamon t s 177 ja; m a x i m u m wid th 76 Rat io L P : T L = 1:2.5—4.2; rat io WP:WD = 
= 1:1—1.5 (Table 24). 

Table 24 
Measurements of living trophozoites and gamonts of Gregarina 

macrocephalia sp.n. (in microns) 

LP LD WP WD TL LP:TL WP:WD 

57 102 58 70 159 1 2.8 1:1.2 
57 92 51 76 149 1 2.6 1:1.5 
44 102 38 63 146 1 3.3 1:1.5 
57 92 63 70 149 1 2.6 1:1.1 
63 114 57 76 177 1 2.8 1:1.3 
63 102 63 70 165 1 2.6 1:1.1 
57 102 57 70 159 1 2.8 1:1.2 
63 95 63 63 158 1 2.5 1:1 
32 102 51 70 134 1 4.2 1:1.2 
44 89 69 70 133 1 3 1:1 

P r o t o m e r i t e oval and large; its l eng th almost equals half the length of 
deu tomer i te (Figs. 83 and 84). Endocyte g r a n u l a r and dark. Constr ict ion deep 
and equals one t h i rd or one fou r th of the w i d t h of deu tomer i te . Sep tum not 
c lear ly seen. 

Deu tomer i t e cyl indr ica l ly elongate, w i t h round end. Endocyte g ranu la r , 
da rke r in the an te r io r p a r t of deutomeri te . Nucleus not seen, located in the 
da rk endocyte. 

Cysts and spores w e r e not seen. 
Deve lopment and paras i t i sm: The gregar ine develops in the gut lumen and 

inside the gas t r ic caeca (Fig. 84 and 85). When the host in tes t ine is examined 
unde r the microscope the gregar ines a re seen as da rk spots agains t the t r ans lu -
cent in tes t ine (Fig. 85). Associations w e r e not observed in gut lumen and in 
gastr ic caeca e i ther . 

Taxonomic posi t ion: In a n u m b e r of Aphodius species w e r e descr ibed 
gregar ines of the genus Didymophyes and Gamocystis ( M a r s h a l l 1893; 
F o e r s t e r 1938 a; C o r d u a 1953). They d i f fe r , however , f r o m the in-
vest igated species b y the fo rmat ion of associations, p ro tomer i t e s t ruc tu re a n d 
thei r dimensions. Due to the ep imer i te s t r u c t u r e this g regar ine should be placed 
to the genus Gregarina, and this is the f i rs t record of infect ion b y Gregarina 

3 A c t a P r o t o z o o l o g i c a 
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species in beet les of the genus Aphodius. Due to d i f fe rences expla ined above 
I a s sume tha t the inves t iga ted g regar ine is a new species and propose the name 
Gregarina microcephalia sp.n. for it. 

Dis t r ibut ion: Poland. 

25. Gregarina minuta Ishii 

Host: Tribolium confusum. Duv. 
Habitat : Intestine. 
Locality: Poznań 12.VI.1962, 30.VI.1965. 

Morphology: Gamonts in associations, e longate (Figs. 86 and 88). M a x i m u m 
length of observed gamonts 165 ji; m a x i m u m wid th 50 Rat io LP :TL = 
= 1:5—16; ra t io W P : W D = 1:1.7—2.7 (Table 25). 

Table 25 
Measurements of living trophozoites and gamonts of Gregarina minuta Ishii 

(in microns) 

LP LD WP WD TL LP:TL WP:WD 

Prim. 15 62 15 27 77 1:5.1 1 1.8 
Sat. 7 62 17 30 69 1:9.3 1 1.7 
Prim. 10 93 18 30 103 1:10 1 1.7 
Sat. 8 78 15 30 86 1:11.3 1 2.0 
Prim. 10 101 13 30 111 1:11 1 2.4 
Sat. 10 91 18 33 101 1:10 1 1.8 
Prim. 10 40 10 20 50 1:5 1 2 
Sat. 8 48 13 25 56 1:7.3 1 2 
Trophoz. 15 150 22 50 165 1:11 1 2.2 
Trophoz. 17 125 17 47 142 1:8.1 1 2.7 
Trophoz. 10 76 13 23 86 1:8.5 1 1.8 
Trophoz. 8 113 20 40 121 1:16 1 2 
Trophoz. 10 116 18 38 126 1:12.5 1 2.1 

P r imi t e : P ro tomer i t e oval w i t h f l a t t ened poster ior end, w ide r than long. 
S e p t u m and constrict ion well seen. Endocyte dense and not t rans lucent . Deuto-
m e r i t e cyl indrical ly e longate w i t h oval end. Endocyte g r anu la r a n d dark. 
Nucleus has one karyosome and is seen as a wh i t e spot in the d a r k endocyte. 

Satel l i te : P ro tomer i t e twice wide r than long. Deu tomer i t e elongate. Nucleus 
located in the an te r io r end of deutomer i te . Endocyte g r anu la r and dark . 

Cysts and spores: Cysts oval u p to 160 m- in d i ame te r (Fig. 87). Spores were 
no t seen. 

Pa ras i t i sm: In the s tudied l abora to ry cu l ture 25%> of insects w e r e infected. 
T h e paras i t e f r equen t l y occurred together w i t h Adelina tribolii (Bhatia) (Fig. 
196). In fec t ion by both pro tozoans is a lways le tha l fo r host insects. 

Taxonomic position: I s h i i 1914 described Gregarina minuta Ishii f r o m 
Tribolium castaneum F. ( = T. jerrugineum F.) which was la ter d iv ided by 
W a t s o n 1916 into two species: Gregarina minuta Ishii and Didymophyes 
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minuta (Ishii) Watson. W a t s o n based her v iew on the la rge var ia t ion of 
d imensions in I s h i i's pape r and on the fac t t ha t in some satel l i tes there w e r e 
no pro tomer i tes . W a t s o n's v iew is correct and ver i f ied by my recent in-
ves t iga t ions car r ied out in t h e Soviet Union w h e r e I found tha t Tribolium 
destructor Uyt t . is parasi t ized by Didymophyes minuta (Ishii) ( L i p a 1966 c). 

A m o n g gregar ines observed in Tribolium confusum t he re was a var ia t ion 
in size f r o m 50 to 165 . Smal l and large gamonts fo rmed associations. Some 
sa te l l i tes h a d no dist inct p ro tomer i t e due to t e m p o r a r i l y contracted body. 
Because i ts f ea tu res this species is ident i f ied as Gregarina minuta Ishii. 

Dis t r ibu t ion: J a p a n ( I s h i i 1914); USSR ( W e l l m e r 1911); Canada 
( L a i r d 1959); and F rance ( T h e o d o r i d e s 1955 e); for the f i rs t t ime 
recorded in Poland. 

26. Gregarina munieri (Schneider) 

Synonyms: Clepsidrina munieri Schneider, 1875; Gregarina munieri: L a b b e , 1899; 
Gregarina diabotrica Watson-Kamm, 1918: Theodorides, 1954. 
Host: Chrysomela coerulans Scriba. 
Habi tat : Intestine. 
Locality: Białowieża 10.VII.1965. 

Morphology: Gamonts in associations, e longate (Fig. 89). M a x i m u m length 
of observed gamonts 492 ix; m a x i m u m w i d t h 240 ji. Rat io LP :TL = 1:4.4—6.9; 
ra t io W P : W D = 1:1.4—2.1 (Table 26). 

Table 26 
Measurements of living trophozoites and gamonts of Gregarina munieri (Schneider) 

(in microns) 

LP LD WP WD TL LP:TL WP:WD 

Prim. 66 348 84 180 414 1 6.3 1 2.1 
Sat. 60 336 108 204 396 1 6.6 1 1.9 
Prim. 84 288 108 168 372 1 4.4 1 1.5 
Sat. 72 288 108 180 360 1 5 1 1.6 
Prim. 78 300 114 180 378 1 4.8 1 1.5 
Sat. 72 288 114 204 360 1 5 1 1.4 
Prim. 66 384 108 198 450 1 6.9 1 1.8 
Sat. 72 300 114 192 372 1 5.2 1 1.7 
Prim. 84 408 132 240 492 1 5.9 1 1.8 
Sat. 66 276 120 228 342 1 5.2 1 ,.9 

P r imi t e : P ro tomer i t e longer t han wide, r a r e l y oval. S e p t u m and constr ict-
ion wel l seen. Endocyte s l ight ly g ranu la r , yel low or l ight b rown. Deutomer i t e 
elipsoidal w i t h d a r k endocyte (Fig. 89). 

Sate l l i te : P ro tomer i t e wider t h a n long and more f l a t t ened than tha t of 
pr imite . S e p t u m and constrict ion c lear ly visible. Nucleus located in the 
anter ior end of pro tomer i te . Deu tomer i t e elipsoidal and da rke r than tha t of 
pr imi te be ing b r o w n (Fig. 89). 

2* 
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Cysts and spores were not seen. S c h n e i d e r 1875 and W a t s o n 1916 
described cyst as oval wi th 3—6 short spore ducts. Barrel shaped spores occur 
in chains. 

Parasi t ism: The parasi te occurs in great number in the lumen of the host, 
and by the damage of the epithelial cells disturbs feeding and causes death 
of the host. 

Taxonomic position: S c h n e i d e r 1875 described Gregarina munieri 
Schneider f rom Timarcha tenebricosa (F.), which was also reported f rom 
Chrysomela violacea Goeze and C. haemoptera L. Dimensions of these gregarines 
were not given in the original description; W a t s o n 1916 gave only ratios 
LP:TL = 1:6—7 and ratio WP:WD = 1:7, probably est imated by examining 
the drawings in S c h n e i d e r 's paper. However, the unusual value of ra t io 
WP:WD given by W a t s o n is aparent ly due to the typographic error. 

Due to the similari ty between the investigated species and features of 
G. munieri the gregarine recorded in Chrysomela coerulans is identified as 
Gregarina munieri (Schneider). 

W a t s o n - K a m m 1918 described Gregarina diabotrica tha t was accepted 
by T h e o d o r i d e s 1954 as a synonym of G. munieri. 

Distribution: France ( S c h n e i d e r 1875), USA ( W a t s o n - K a m m 1918) 
and Marocco ( T h e o d o r i d e s 1955 c); previously recorded in Poland by 
F o e r s t e r 1938 a. 

27. Gregarina ovata Dufour 

Synonyms: Gregarina ovata Dufour, 1826; Clepsidrina conoidea Hammerschmidt, 
1838; Clepsidrina ovata: Schneider 1873. 
Host: Forficula auricularia L. 
H a b i t a t : In tes t ine . 
Local i ty : Poznań 7.VIII.1961, 30.IX.1961; Marce l in 29.IX.1961; S iemianice 27.XI.1962; 
18.VII.1963. 

Morphology: Gamonts in associations, oval or elongate (Fig. 90). Maximum 
length of observed gamonts 593 ji; maximum width 346 m-. Rat io LP:TL = 
= 1:5—12.2; ratio WP:WD = 1:1.5—2.5. Although it is one of widely distr ibuted 
gregarines its dimensions have been unknown and are given in this paper for 
the f irs t t ime (Table 27). 

Protomeri te oval in primite, and f la t tened in satellite (Figs. 90 and 92). 
Endocyte dark. Septum and constriction well seen. Deutomeri te oval (Fig. 91), 
wi th dark endocyte. Nucleus 30 ix in diameter wi th f ew karyosomes. 

Cysts and spores: Cysts oval f rom 400 to 600 ¡j, in diameter. Spores cylindri-
cal 16 by 7.5 fx. 

Development and parasi t ism: Life cycle of the parasi te was studied by 
P a e h 1 e r 1904 and S c h n i t z l e r 1905. The intensity of infection is high 
as 40—50 gregarines a re observed in one host. Data on the infection level in 
populations of Forficula auricularia are given in Table 28. 

Distribution: Cosmopolitan parasi te; previously recorded in Poland b y 
S i e b o l d 1837, W e 11 m e r 1911 and F o e r s t e r 1938 a. 

28. Gregarina rostrata Welmer 

Host: Lagria hirta L. 
H a b i t a t : In tes t ine . 
Loca l i ty : Białowieża 12.VII.1964, 10—11.VII.1965. 
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Table 27 

Measurements of living trophozoites and gamonts of Gregarina ovata Dufour 
(in microns) 

LP LD WP WD TL LP:TL WP:WD 

Prim. 82 418 109 255 500 1:6.1 1 2.3 
Sat. 55 455 146 255 510 1:9.3 1 1.7 

Prim. 91 455 127 309 546 1:6 1 2.4 
Sat. 55 473 146 291 528 1:9.6 1 2 

Prim. 91 437 146 291 546 1:6 1 2 
Sat. 55 510 164 300 565 1:10 1 1.8 

Prim. 91 364 127 237 455 1:5 1 1.9 
Sat. 55 400 164 346 455 1:8.3 1 2.1 

Prim. 82 500 127 328 582 1:7.1 1 2.5 
Sat. 55 528 146 309 582 1:10.6 1 2.1 

Prim. 66 435 115 230 501 1:7.6 1 2 
Sat. 37 385 139 221 422 1:11.4 1 1.5 

Prim. 79 514 131 285 593 1:7.4 1 2.1 
Sat. 44 484 171 279 528 1:11.4 1 1.5 

Prim. 66 328 90 221 394 1:6 1 2.4 
Sat. 33 369 131 238 402 1:12.2 1 1.8 

Prim. 74 336 115 221 410 1:5.5 1 1.9 
Sat. 33 336 115 246 369 1:11 1 2.1 

Prim. 33 303 107 172 336 1:10.2 1 1.6 
Sat. 33 353 115 246 385 1:11.7 1 1.2 

Morpho logy : G a m o n t s in associat ions, oval or e longa te (Figs. 93—95). Ma-
x i m u m leng th of obserwed gamonts 230 m m a x i m u m wid th 135 ¡x. Rat io 
L P : T L = 1:5.4—11.8; ra t io W P : W D = 1:1.3—4.1 (Table 29). 

Morpho logy and d imens ions of p r imi tes and satel l i tes s imi lar , in some 
cases, h o w e v e r , p r i m i t e is l a rge r t han sa te l l i te (Fig. 94). 

P r i m i t e : P r o t o m e r i t e longer t h a n wide and wi th da rk endocyte . S e p t u m and 
const r ic t ion wel l seen. Deu tomer i t e cyl indr ical ly elongate. Endocyte da rk and 
w i t h g ranu les about 2.5 p. in d iamete r . Nucleus seen as wh i t e spot in d a r k 
endocyte (Fig. 94). 

Sate l l i te : P r o t o m e r i t e wide r than long. S e p t u m and constrict ion c lear ly 
visible. Deu tomer i t e cyl indr ical and elongate. Ectoplasm w i t h longi tudinal ribs. 
Endocyte d a r k w i t h g ranu les 2.5 ¡a in d iameter . Nucleus r a re ly seen as a whi te 
spot in da rk endocyte . 

Associated gamonts have similar dimensions. In the case of one association 
the p r i m i t e w a s 205 ¡1 long whi le the sate l l i te only 101 in. 

Nucleus in la rge gamon t s 22.5 in d iamete r and in smal l gamonts 7.7 in. 
Endocyte of young gamonts and of t rophozoi tes is l ight in color, whi le in m a t u r e 
gamonts dark . 

Cysts and spores : Cysts oval up to 300 (i in d iamete r (Fig. 96). 
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Development and paras i t i sm: T h e l ife cycle of the invest igated species is 
typical for the deve lopment of Eugregarinaria. T h e t rophozoi tes des t roy large 
n u m b e r s of epi thel ia l cells (Figs. 97 and 98). Gamonts t h a t occur in a g rea t 
n u m b e r in the gu t of the host lie close to the ep i the l ium and slow down the 
processes of regenera t ion . 

Table 28 
Infection of Forficula auricularia L. by Gregarina ovata 

Dufour in various localities 

Locality and date 
Number of insects 

Locality and date 
examined infected 

Poznań 
7.VII.1961 7 2 

12.VIII.1962 1 0 
31.VIII.1962 2 0 
24.VIL1964 1 0 

1.IX.1964 2 2 
Marcelin 

29.IX.1961 33 14 
Siernianice 

27.XI.1962 3 2 
18.VII.1963 10 7 

Gola 
28.XL1962 4 1 

Wronki 
7. VIL 1962 1 0 

Taxonomic posi t ion: W e l l m e r 1911 descr ibed Gregarina rostrata W e l l -
m e r f r o m Lagria hirta L. He observed tha t t rophozoi tes h a v e a long e p i m e r i t e 
cons idered by h im as specif ic f e a t u r e ; it was expressed in the specif ic n a m e 
of this species. 

In t rophozoi tes and gamonts of the inves t iga ted species I have not obse rved 
the ep imer i te of tha t type as descr ibed by W e l l m e r . On the other hand , t h e 
shape of p ro tomer i t e and deu tomer i t e a n d o ther f e a t u r e s of bo th species a r e 
v e r y similar . Dimensions of the invest igated species a re s l ight ly la rger t h a n of 
G. rostrata g iven by W e l l m e r . It should be emphas ized tha t W e l l m e r 
1911 did not give exact dimensions of G. rostrata and men t ioned the m a x i m u m 
length only. 

On the basis of f ea tu re s and d rawings given in W e l l m e r ' s p a p e r and 
compar ing them wi th f ea tu res of the inves t iga ted species I assume t h a t t h e 
species f o u n d in Lagria hirta should be iden t i f i ed as Gregarina rostrata 
Wellmer . 

The de f in i t ion of Gregarina rostrata We l lmer in the l ight of m y inves t i -
ga t ions is as fol lows: P r o t o m e r i t e oval or semic i rcu lar . Lack of e p i m e r i t e in 
gamonts l iving in the gu t lumen. Deu tomer i t e elipsoidal, t he m a x i m u m w i d t h 
in the middle. Endocy te of p ro tomer i t e and of deu tomer i t e is da rk and no t 
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Table 29 

Measurements of living trophozoites and gamonts of Gregarina rostrata Wellmer 
(in microns) 

LP LD WP WD TL LP:TL WP:WD 

Prim. 22 155 40 85 177 1:7.8 1 2.1 
Sat. 17 120 45 70 137 1:7.8 1 1.5 

Prim. 27 147 25 85 174 1:6.3 1 3.4 
Sat. 20 162 47 85 182 1:9.1 1 2.1 

Prim. 25 137 20 82 162 1:6.5 1 4.1 
Sat. 17 130 42 80 147 1:8.4 1 2.1 

Prim. 15 162 47 117 177 1:11.8 1 2.4 
Sat. 12 127 37 80 140 1:11.1 1 2.1 

Prim. 37 190 50 135 227 1:6.1 1 2.7 
Sat. 17 220 75 167 237 1:13.5 1 2.2 

Prim. 94 475 125 327 569 1:6.1 1 2.6 
Sat. 43 550 187 419 593 1:13.6 1 2.2 

Prim. 30 132 45 77 162 1:5.4 1 1.7 
Sat. 20 137 47 65 157 1:7.8 1 1.3 

Prim. 25 197 52 112 222 1:8.9 1 2.1 
Sat. 25 202 45 100 227 1:9.1 1 2.2 

Prim. 25 185 52 115 210 1:8.4 1 2.1 
Sat. 20 187 42 97 207 1:10.3 1 2.1 

Prim. 20 92 35 67 112 1:5.6 1 1.9 
Sat. 20 110 32 65 130 1:6.5 1 2 

t rans lucent . M a x i m u m length 230 ¡i; m a x i m u m wid th 135 [x. Ratio LP :TL = 
= 1:5.4—11.8; r a t io WP:WD = 1:1.1—4.1. 

Dis t r ibut ion: U S S R ( W e l l m e r 1911); previously recorded in Poland b y 
W e l l m e r 1911. 

29. Gregarina ruszkowskii sp.n. 

Synonyms: Gregarina katherina Watson sensu Foerster, 1938 a. 
Host: Coccinella septempunctata L., Coccinella quinquepunctata L. 
Habitat: Intestine. 
Locality: Poznań 16.VIII.1962, 18.VIII.1962, 5.IV.1963; Ogardy 9.VIII.1963; Kórnik 
12.VI.1963; Kałek 4.V.1964; Mielno Koszalińskie 24.VI.1964. 

Morphology: Gamonts in mul t ip le associations, oval (Figs. 99 and 100). 
M a x i m u m l eng th of observed gamonts 92 |i; m a x i m u m wid th 83 jx. Rat io 
LP :TL - 1:3—8.6; ra t io W P : W D = 1:1—2.3 (Table 30). 

Ep imer i t e as a smal l oval war t , 3.5 to 6 long. P ro tomer i t e semicircular , 
twice to fou r t imes w ide r t h a n long. Endocyte s l ight ly g ranu la r and t rans lucent . 
S e p t u m wel l seen, bu t constrict ion is not distinct. 

Deutomer i t e oval (Fig. 100). Ectoplasm indist inct . Endocyte s l ight ly g r a n u l a r 
and t rans lucen t . Nucleus wi th t h r ee karyosomes. 
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Table 30 
Measurements of living trophozoites and gamonts of Gregarina ruszkowskii sp.n. 

(in microns) 

LP LD WP WD TL LP:TL WP:LD 

Prim. 13 71 33 68 84 1 6.5 1:2 
Sat. I 13 78 40 76 91 1 7 1:1.9 
Sat. II 13 71 35 65 84 1 6.5 1:1.9 
Prim. 13 78 35 81 91 1 7 1:2.3 
Sat. I 15 73 38 76 88 1 5.9 1:2 
Sat. II 10 76 43 83 86 1 8.6 1:1.9 
Sat. III 10 76 40 78 86 1 8.6 1:1.9 
Prim. 15 63 25 30 78 1 5.1 1:1.2 
Sat. 15 55 30 35 70 1 4.6 1:1.2 
Prim. 15 63 23 33 78 1 5.1 1:1.5 
Sat. 13 63 33 43 76 1 6 1:1.3 
Prim. 17 48 25 46 65 1 3 1:1.8 
Sat. 10 48 21 37 58 1 5 1:1.3 
Prim. 19 48 29 46 67 1 3.5 1:1 
Sat. 10 63 27 39 71 1 6.8 1:1.4 
Prim. 17 66 31 46 83 1 5 1:1.5 
Sat. 12 71 31 46 83 1 6.7 1:1.5 
Prim. 18 65 25 43 83 1 4.7 1:1.7 
Sat. 10 58 25 35 68 1 6.8 1:1.4 
Prim. 18 70 27 45 88 1 3 1:1.3 
Sat. 15 77 32 42 92 1 6.1 1:1.3 
Prim. 10 63 30 58 73 1 7.2 1:1.9 
Sat. 13 58 25 53 70 1 5.6 1:2.1 

Cysts and spores: Cysts 100 jx in d iameter w i th 6 spore ducts. Spores w e r e 
no t seen. 

Paras i t i sm: The in tens i ty of infect ion is low as only u p to 15 gregar ines were 
observed in one host. The infection level in populat ions of the host insects is 
as follows: Mielno Koszal ińskie 24.VI.1962 — 100% (15 e x a m i n e d adul t s of 
C. quinquepunctata); Niechorze 24. IX. 1964 — 0 % (42 examined adu l t s of 
C. septempunctata); Poznań 18.VIII. 1962 — 13% (24 examined adu l t s of C. sep-
tempunctata); K a ł e k 28.IV.1964 — 12% (8 e x a m i n e d adu l t s of C. quinquepun-
ctata). 

Taxonomic posi t ion: W a t s o n 1915 described t h r e e g rega r ine species 
pa ras i t i z ing Coccinellidae: Gregarina barbarara f r o m Coccinella sp. w i t h 
g a m o n t s 145 i_l long; Gregarina katherina f r o m Coccinella novemnotata Herbs t 
w i t h g a m o n t s 72 n long; and Gregarina fragilis f r o m Coccinella sp. w i th 
g a m o n t s 111 p long. 

F o e r s t e r 1938 a claimed tha t whi le s tudying gregar ines of insect of t he 
region of Silesia he recorded Gregarina katherina in Coccinella septempunctata 
L. and C. quatuordecimpustulata L., and Gregarina barbarara in Tytaspis 
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sedecimpuctata L. and Exochomus quadripustulatus L. He did not give, however, 
da ta as to their fea tures and dimensions. 

The investigated species cannot be identified with any species described by 
W a t s o n 1915. All these species are very translucent and practically could 
be observed only a f t e r s ta ining them wi th Lugol 's f luid. In Figs. I l l and 112 
one can see tha t the investigated gregarine is easily observed under the 
microscope. 

Dimensions of gamonts of G. katherina are similar to gamonts of Gregarina 
sp., b u t other fea tures differ these two species. The nucleus of Gregarina sp. 
has three karyosomes while that of G. katherina only one. Gamonts of Grega-
rina sp. form mult iple associations (up to 5 gamonts in the association), a fea tu re 
tha t was never observed in G. katherina. 

In my collection I have slides wi th gregarines observed by W a t s o n 1915, 
and none can be compared wi th the investigated species. I assume, therefore, 
this gregarine is a new species and propose the name Gregarina ruszkovoskii 
sp.n. for it. The specific name is given in honour of the late Professor J an 
Ruszkowski, eminent Polish entomologist. 

For reasons explained above I assume that F o e r s t e r 1938 a did not 
observe Gregarina katherina, but the species being described in this paper. All 
species described by W a t s o n 1915 are limited only to the Nearctic in their 
distr ibution. 

Distribution: This species was apparent ly recorded in Poland by F o e r s t e r 
1938 a; known f r o m USSR ( L i p a i S e m j a n o v 1967). 

30. Gregarina steini Berndt 

Host: Tenebrio molitor L. 
H a b i t a t : In tes t ine . 
Loca l i ty : P o z n a ń 3.VI.1965 ( labora tory cul ture) . 

Morphology: Gamonts in asociations, elongate (Fig. 101 and 102). Maximum 
length of observed gamonts 171 max imum width 43 pi. Ratio LP:TL = 
= 1:3—8.4; ra t io WP:WD = 1:1.1—2 (Table 31). 

Pro tomer i te semicircular. Endocyte granular , light-colored and translucent. 
Sep tum and constriction well seen. Deutomeri te cylindrlcally elongate, f re -
quent ly nar rowing towards the end (Fig. 101). Endocyte granular and yellow. 
Nucleus 12 M- in diameter with one karyosome. Protomeri te of satell i te shorter 
than of primite. Other features of the primite like those of the satellite. 

Cysts and spores: Spores oval up to 155 |li in diameter . Spores invisible. 
Paras i t i sm: The infection of host insects was very intensive and in one case 

about 300 gregarines were observed in the gut of the host insect. The epithelial 
cells are seriously damaged by the parasi te (Fig. 103). Infected insects have 
a smaller size and are less active than heal thy ones. 

Taxonomic position: Gregarina steini was described by B e r n d t 1902 and 
according to W a t s o n 1916 it was a doubtful species. The investigated 
gregarine was identif ied as Gregarina steini due to its dimensions and morpho-
logical features. 

Other species known f rom Tenebrio molitor have larger gamonts : Gregarina 
cuneata Stein — 300 by 170 m<; Gregarina polymorpha (Hammerschmidt) — 350 
by 100 

Distribution: Germany ( B e r n d t 1902); previously recorded f rom Poland 
by F o e r s t e r 1938 a. Apparent ly , this is a cosmopolitan species. 
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Table 31 
Measurements of living trophozoites and gamonts of Gregarina steini Berndt 

(in microns) 

LP LD WP WD TL LP:TL WP:WD 

Prim. 20 96 25 33 116 1 5.2 1:1.3 
Sat. 20 88 23 28 108 1 5.3 1:1.2 
Prim. 25 93 25 33 118 1 4.7 1:1.3 
Sat. 18 65 23 28 83 1 4.6 1:1.2 
Prim. 25 86 23 28 110 1 4.4 1:1.2 
Sat. 18 70 23 28 88 1 5 1:1.2 
Prim. 25 86 20 30 111 1 4.4 1:1.5 
Sat. 20 78 18 28 98 1 4.9 1:1.6 
Prim. 25 141 30 38 166 1 6.6 1:1.2 
Sat. 15 60 18 20 75 1 3 1:1.1 
Prim. 25 139 28 30 164 1 6.5 1:1.1 
Sat. 20 151 20 43 171 1 8.4 1:2 
Prim. 20 126 25 30 146 1 7.2 1:1.2 
Sat. 23 101 20 30 123 1 5.4 1:1.5 

31. Gregarina typographi F u c h s 

Host: Ips typographies L. 
Habitat: Intestine. 
Locality: Białowieża 11.VII.1963; Laski 3.VIII.1963. 

Morphology: Gamonts in associations, oval or e longate (Fig. 106). M a x i m u m 
length of observed gamonts 118 |x; m a x i m u m wid th 55 in. Ra t io L P : T L — 
= 1:2.2—5; ra t io W P : W D = 1:1.1—2 (Table 32). 

P ro tomer i t e of t rophozoites a lmost as long as deu tomer i t e (Fig. 104). S e p t u m 
and constrict ion wel l seen. Endocyte of p ro tomer i t e and of deu tomer i t e is poor ly 

Table 32 
Measurements of living trophozoites and gamonts of Gregarina 

typographi Fuchs (in microns) 

LP LD WP WD TL LP:TL WP:WD 

25 63 30 38 88 1 3.5 1 1.2 
28 76 43 43 103 1 3.7 1 1 
28 50 45 53 78 1 2.8 1 1.1 
33 86 28 55 118 1 3.6 1 2 
30 59 47 45 90 1 2.9 1 1 
27 61 41 41 88 1 3.2 1 1 
18 72 31 41 90 1 5 1 1.3 
27 73 57 63 100 1 3.7 1 1.1 
47 59 68 77 106 1 2.2 1 1.1 
23 64 44 47 87 1 4 1 1.8 
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granular and t ranslucent (Fig. 104). As matura t ion progresses the deutomeri te 
tecomes elongate, but in some associated gamonts the deutomeri te is oval 
(7igs. 105 and 106). 

Endocyte of gamonts dark but septum always clearly seen (Fig. 106). 
Morphological f ea tu res of the pr imi te the same as those of the satellite. 
Nucleus 15 (x diameter . 

Cysts and spores were not seen. 
Parasi t ism: In Białowieża National Pa rk the population of Ips typographus 

v a s infected in 60% (42 examined insects). 
Distribution: Germany (F u c h s 1915); Czechoslovakia (W e i s e r 1954 d); 

from Poland a l ready recorded by B a ł a z y 1966 who based his studies on 
t.iis material . 

32. Euspora fallax Schneider 

Eost: Melolontha melolontha L. 
Habi ta t : In tes t ine . 
Locali ty: P o z n a ń 8.X.1961. 

Morphology: In the examined grubs only cysts were observed (Fig. 107). 
S c h n e i d e r 1875 ment ioned that gamonts of Euspora fallax a re in associat-
ions but the dimensions of gamonts were not given; the ratio LP:TL = 1 : 6 and 
t i e ratio WP:WD = 1:2.5 ( W a t s o n 1916). Protomer i te oval. Septum and 
constriction clearly seen. Deutomerite elipsoidal and max imum width in the 
middle. Nucleus with one karyosome. Endocyte of protomeri te and of deuto-
merite dense and dark . 

Parasi t ism: Out of 9 examined grubs of M. melolontha two were infected 
by Euspora fallax. 

Cysts and spores: Cysts oval f rom 254 to 317 ill in diameter without spore 
ducts. Dehiscence by simple rupture . Spores prismatic. 

Distribution: France in Amphimallon sp. ( S c h n e i d e r 1875); USSR 
( W e l l m e r 1911); for the first t ime recorded in Poland. 

33. Leidyana ephestiae Daviault 

Eost: Ephestia kiihniella Zell. 
E a b i t a t : In tes t ine . 
Locali ty: P o z n a ń 4.VII.1964 ( labora tory cul ture) . 

Morphology: Gamonts solitary, elongate (Fig. 112). Maximum length of 
observed gamonts 353 m-I max imum width 176 jj.. Ratio LP:TL = 4.6—8.1; ratio 
VP:WD = 1:1.3—3.6 (Table 33). 

Epimeri te oval, f requent ly larger than protomeri te (Figs. 108 and 109). 
Protomerite of trophozoites elipsoidal. Endocyte granular and translucent. 
Septum and constriction well seen. Deutomeri te oval wi th max imum width in 
the middle. Nucleus large with one karyosome. 

Protomeri te of gamonts conical (Fig. 112). Endocyte granular and not 
translucent. Sep tum and constr ict ion clearly visible. Ectoplasm seen as light 
oi ter layer, more distinct in the posterior end of deutomerite. Deutomeri te 
c7lindrically elongate, tapering toward the end. Nucleus 25 m- in diameter , has 
one karyosome, and is seen as a whi te spot in dark endocyte (Fig. 125). The 
bodies of trophozoites and of gamonts are f requent ly contracted and bent 
(rig. i l l ) . 
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Table 33 

Measurements of living trophozoites and gamonts of Leidyana ephe-
stiae Daviault (in microns) 

LP LD WP WD TL LP:TL WP:WD 

44 258 63 88 302 1:7 1:1.4 
76 277 59 88 353 1:4.6 1:1.5 
38 246 57 76 284 1:7.4 1:1.3 
38 246 57 76 284 1:7.4 1:1.3 
38 258 60 101 296 1:7.8 1:1.7 
38 208 58 107 246 1:6.5 1:1.8 
38 246 58 101 284 1:7.4 1:1.7 
38 227 54 88 265 1:7 1:1.6 
44 265 38 139 309 1:8.1 1:3.6 
38 246 58 176 284 1:7.4 1:3.0 

Cysts and spores: Cysts oval 175 |o, in d iameter (Fig. 110). Dehiscence by 
s imple rup tu re . Spores ba r re l - shaped 7 ¡x long. 

Development and paras i t i sm: The host becomes infec ted by swal lowing the 
cysts or spores. Sporozoites pene t r a t e into ep i the l ium and the t rophozoi tes tha t 
develop he re cause extens ive damage of the epi thel ia l cells and gut wal l (Fig. 
114, 187, 188). Young t rophozoi tes have epimer i tes (Figs. 108 and 109), and w h e n 
m a t u r a t i o n progresses they loose ep imer i t es and the i r bodies become e longate . 
The m a t u r e gamonts a re g rea t ly e longate and have d a r k endocytes (Fig. 112). 
They live in the gut l u m e n (Fig. 113) or a d h e r e d to the ep i the l ium (Figs. 114, 
187, 188). On histological sections of the body of infec ted insects, gregar ines 
s ta in well showing a d is t inc t nuc leus (Fig. 187). 

Pathological changes in the gut depend on in tens i ty of infect ion. In m a n y 
cases more than 130 gregar ines w e r e observed in the guts of insects. The pa tho-
genic e f fec t of t he pa r a s i t e on its host is caused by ex tens ive d a m a g e of the 
gu t ep i the l ium and by s topp ing the pa t ency of the gu t l umen because of 
a g rea t n u m b e r of g a m o n t s (Fig. 188). 

Infect ion level in populat ions of Ephestia kiihniella is h igh and in the 
s tudied l abora to ry cul ture 65% of insects w e r e infected. Pa ras i t e s w e r e observed 
only in l a rvae whi le the moths were hea l thy . 

Dis t r ibu t ion : F r a n c e ( D a v i a u l t 1929); fo r t he f i r s t t ime recorded in 
Po land . This is a p a r e n t l y a cosmopol i tan species. 

34. Didymophyes ontophagi Foers te r 

Host: Ontophagus fracticornis Preyssl. 
Habi t : Gastr ic caeca. 
Locali ty: Popowo Podleśne 11.X.1963. 

Morphology: Gamonts in associations, oval (Figs. 115-117). M a x i m u m length 
of observed g a m o n t s 147 u; m a x i m u m w i d t h 140 ¡a.. Rat io L P : T L = 1:2.5—3; 
ra t io WP:WD = 1:1.7—3 (Table 34). 

P ro tomer i t e oval, w ide r t h a n long. Endocyte g r a n u l a r at the s ep tum and 
homogenous at the top. S e p t u m and constr ict ion wel l seen. Deu tomer i t e wider 
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Table 34 

Measurements of living trophozoites and gamonts of Didymophes 
ontophagi Foerster (in microns) 

LP LD WP WD TL LP:TL WP:WD 

45 88 58 14 133 1:3 1:2.4 
41 78 60 125 119 1:2.9 1:2 
38 80 49 140 118 1:3.1 1:3 
57 90 75 130 147 1:2.5 1:1.7 
42 85 63 134 127 1:3 1:2.1 

t h a n long, f r e q u e n t l y f l a t t e n e d ver t ical ly . Endocyte s t rongly g ranu la r at the 
s ep tum whi le in the pos te r ior pa r t it is more homogenous. 

In the s tud ied m a t e r i a l only one association and single gamonts w e r e 
observed. F o e r s t e r 1938 a observed associations in wh ich the satel l i te had 
no pro tomer i te . 

Cysts and spores: Cysts oval wi thout spore ducts. Dehiscence by s imple 
rup tu re . F o e r s t e r 1938 a did not observed cysts. 

Deve lopment and pa ras i t i sm: The paras i te develops in gastr ic caeca (Figs. 
115-118). Infected caeca a r e hype r th roph ied (Fig. 116). N o r m a l caeca are u p 
to 200 a long a n d 90 pi wide . In fec ted caeca are u p to 273 ¡x long and 150 ¡.i wide. 
T h e infected caeca d i f fe r f r o m norma l ones and appear as spots w h e n the gut 
is examined u n d e r the microscope (Fig. 118). 

G r e g a r i n e s t r a n s f e r r e d f r o m gas t r ic caeca in to w a t e r show signs of quick 
plasmolysis, due to a d i f f e rence in osmotic pressure , and the i r body wal l 
rup tu res . 

Taxonomic posi t ion: T h e inves t iga ted g r e g a r i n e is i den t i f i ed as Didymophyes 
ontophagi Foers te r descr ibed f r o m Ontophagus fracticornis Preyssl . ( F o e r -
s t e r 1938 a). According to F o e r s t e r 1938 a the m a x i m u m length of 
D. ontophagi was 193 in and m a x i m u m wid th 217 C o r d u a 1953 descr ibed 
f r o m O. fracticornis g rega r ine Didymophyes longa Cordua w i t h gamonts 400 m-
long and 80 wide. Va r ious g rega r ines are k n o w n f r o m o the r Didymophyes 
spp., b u t they d i f f e r f r o m D. ontophagi by the i r f ea tu res . 

Dis t r ibut ion: P rev ious ly recorded f r o m Poland by F o e r s t e r 1938 a 
k n o w n f r o m G e r m a n y ( C o r d u a 1953). 

35. Didymophyes paradoxa Stein 

Synonyms: Didymophyes paradoxa Stein, 1848; Gregarina paradoxa: Lankester, 
1863, Didymophyes rara Leger, 1892. 
Host: Geotrupes stercorarius L., Geotrupes stercorosus Scriba, Geotrupes vernalis L. 
H a b i t a t : In tes t ine . 
Local i ty : Gola 18.VII.1962, 20.VII.1962; Bia łowieża 11.VII.1964. 

Morphology: Gamonts in associations, e longate (Fig. 119). M a x i m u m length 
of observed gamon t s : p r i m i t e — 273 u , and of sa te l l i te — 400 v<<; m a x i m u m 
wid th of p r imi t e — 176 \x and of sa te l l i te — 145 [i. Rat io L P : T L = 1:3—5.1; 
ra t io WP:WD = 1:1.1—1.7 (Table 35). 

Pr imi te . P r o t o m e r i t e m u c h wider than long. Endocyte g ranu la r and not 
t ranslucent . S e p t u m and constrict ion wel l seen. Deu tomer i t e cyl indrical ly 
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Table 35 
Measurements of living trophozoites and gamonts of Didymophyes paradoxa Stein 

(in microns) 

LP LD WP WD TL LP:TL WP:WD 

Prim. 53 220 150 167 273 1:5.1 1:1.1 
Sat. 396 132 396 — — 

Prim. 70 198 141 176 268 1:3.8 1:1.2 
Sat. 369 145 369 — — 

Prim. 70 150 141 163 220 1:3 1:1.2 
Sat. 400 132 400 — — 

Prim. 53 176 135 163 229 1:4.3 1:1.2 
Sat. 400 145 400 — — 

Prim. 57 194 123 132 251 1:4.3 1:1.7 
Sat. 396 118 396 — — 

Prim. 53 172 132 150 224 1:4.2 1:1.1 
Sat. 387 132 387 — — 

elongate. Endocyte very dark , especially in the middle of deu tomer i t e (Fig. 119). 
Nucleus invisible in da rk endocyte. 

Sate l l i te . P r o t o m e r i t e no t seen. A n t e r i o r end of sa te l l i te convex u p w a r d to 
d e u t o m e r i t e of t he p r imi te . Endocy te of sa te l l i te m o r e g r a n u l a r t h a n t h a t of 
p r i m i t e (Fig. 119). 

Cysts and spores: Cysts oval up to 250 m- by 170 m- (Fig. 120). Dehiscence by 
s imple rup ture . 

Development and paras i t i sm: The paras i te develops in the gu t of the host. 
In one host u p to 15 gregar ines w e r e observed. Infect ion of Geotrupes spp. is 
d i f f e ren t in var ious biotopes. Geotrupes vernalis L. was infected in 1962 in Gola 
in 14°/o (24 examined insects); Geotrupes stercorosus Scr iba in Białowieża in 
1964 in 13% (23 examined insects). 

Adul ts of Geotrupes spp. a re f r e q u e n t l y s imul taneous ly infec ted by Didy-
mophyes paradoxa and a microspor idian Plistophora sp. (Fig. 195). 

Taxonomic posi t ion: T h e inves t iga ted species is iden t i f i ed as Didymophyes 
paradoxa S te in described by S t e i n 1848 f r o m Geotrupes sp. and Geotrupes 
stercorarius L. The dimensions of this species w e r e no t given in the or iginal 
descr ipt ion. F o e r s t e r 1938 a m e n t i o n e d t h a t the total l e n g t h of t he asso-
cia t ion of D. paradoxa is 350 jli, wh i le in m y ma te r i a l the l eng th of associat ion 
was great as 669 |x. C o r d u a 1953 also observed such large associations. 

Dis t r ibu t ion : G e r m a n y ( S t e i n 1848, C o r d u a 1953) F r a n c e (L a b b e 
1899); USRR ( W e l l m e r 1911); recorded previous ly f r o m Poland by F o e r -
s t e r 1938 a as pa ras i t e of Geotrupes vernalis L. 

36. Bothriopsides histrio (Schneider) 

Synonyms: Bothriopsis histrio Schneider, 1875; Bothriopsides histrio (Schneider) 
Foerster, 1938; Bothriopsides terpsichorella (Ellis) sensu Foerster, 1938; Bothrio-
psides acilli Baudoin, 1961. 
Host: Dytiscus marginalis L., Hydrophilus sp. 
Locality: Poznań 6.VI.1965; Białowieża 11.VII.1965. 
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Morpho logy : G a m o n t s sol i tary, e longa te (Figs. 123-125). M a x i m u m l e n g t h 
of observed gamon t s 828 p.; m a x i m u m wid th 154 fx. Rat io L P : T L = 1:3.5—4.4; 
r a t io W P : W D = 1:1—1.1 (Table 36). 

Table 36 
Measurements of living trophozoites and gamonts of Bothriopsides 

histrio (Schneider) (in microns) 

LP LD WP WD TL LP:TL WP:WD 

228 600 168 154 828 1:3.6 1:1.1 
101 350 107 107 451 1:4.4 1:1 
220 550 130 150 770 1:3.5 1:1.1 
184 570 125 147 754 1:4.1 1:1.1 

E p i m e r i t e seen as shor t or long processes (Fig. 122). P ro tomer i t e very long, 
f r e q u e n t l y w i t h m a x i m u m wid th a t the top, and has the fo rm of a f lower pot 
(Figs. 121—125). Endocyte of p ro tomer i t e homogenous, poorly granula ted . 

Deu tomer i t e long, t ape r ing t oward the end. S e p t u m strongly convex u p w a r d 
to p r o t o m e r i t e (Figs. 124-125). Endocyte g r anu la r and not t rans lucent along its 
to ta l length . Nucleus oval, seen as a wh i t e spot in da rk endocyte. 

Cysts and spores w e r e not seen. 
P a r a s i t i s m : T h e pa r a s i t e inhab i t s t h e gu t of adu l t s and l a r v a e of species of 

the f a m i l y Dytyscidae. Only f e w paras i tes w e r e observed in each examined 
insect t hus indica t ing tha t appa ren t ly this g regar ine is not s t rongly pathogenic. 

T a x o n o m i c pos i t ion: S c h n e i d e r 1875 descr ibed the genus Bothriopsis 
and the species B. histrio w i th a character is t ic long p ro tomer i t e and the s ep tum 
convex u p w a r d to the protomer i te . F o e r s t e r 1938 a corrected the gener ic 
n a m e to Bothriopsides as S t r a n d 1926 pointed out t h a t the n a m e Bothriopsis 
had been prev ious ly used in the classification of Reptilia. 

S c h n e i d e r 1875 emphasized the high po lymorph i sm of B. histrio and 
descr ibed two forms, marg ina ta and typical, which do not d i f f e r s igni f icant ly 
f r o m one ano ther . In fact , I observed a high po lymorph i sm of the pro tomer i te 
of B. histrio w h i c h changes i ts shape, l eng th and w i d t h in a f e w seconds. In 
spi te of this po lymorph i sm the specific and gener ic fea tures , tha t is, long 
p ro tomer i t e a n d s e p t u m convex u p w a r d to p ro tomer i t e is a lways clear ly seen 
(Figs. 123-125). 

Gamon t s of B. histrio show a grea t var ia t ion in size. S c h n e i d e r 1875 
did not ment ion the dimensions in the original descript ion of this species. 
W a t s o n 1916 repor t ed t h a t gamonts w e r e u p to 425 long. In my mate r ia l 
g a m o n t s of B. histrio w e r e f r o m 451 m- to 828 u long. 

High po lymorph i sm and var ia t ion in size caused ser ious taxonomic di f f icul-
t ies c o n c e r n i n g t h e Bothriopsides histrio. Fo r e x a m p l e B a u d o i n 1961 assumed 
tha t t he g rega r ine found by h im in Acilius sulcatus L. is a n e w species and 
descr ibed it as Bothriopsides acilli, t ha t d i f f e r s f r o m B. histrio by the s t r u c t u r e 
of p ro tomer i t e . However , w h e n we take into considerat ion the fact tha t the 
p r o t o m e r i t e of B. histrio is h igh ly po lymorphic , s l igth d i f f e r ences in the s t r u c -
t u r e of t h e p r o t o m e r i t e h a v e no t axonomic va lue and I assume, the re fo re , t h a t 
Bothriopsides acilli Baudoin is a synonym of Bothriopsides histrio. In fact , 
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S c h n e i d e r 1875 and F o e r s t e r 1938 a listed Acilius sulcatus L. as a host 
of B. histrio. 

I recognize also Bothriopsides terpsichorella (Ellis) sensu F o e r s t e r 
1938 a as a synonym of B. histrio, too. The species B. terpsichorella is known 
as a parasite of Hydrophilus sp. only in USA and F o e r s t e r 1938 a incor-
rectly recorded it f rom the region of Silesia. As a mat te r of fact, F o e r s t e r 
1938 a had not explained the reasons why the gregarine observed by him in 
llybius ater Deg. was identified as B. terpsichorella. There is no doubt that such 
incorrect identification was caused by the scanty description of B. histrio which 
misled F o e r s t e r in his identification of the gregarine f rom llybius ater. 
It was mentioned above that W a t s o n 1916 gave 425 p. as the m a x i m u m 
length of B. histrio and 720 ILL as the average length of B. terpsichorella. In the 
studied mater ia l gamonts of B. histrio were up to 828 p. long. Therefore I as-
sume that the recognition of Bothriopsides terpsichorella (Ellis) sensu Foerster, 
1938 as a synonym of Bothriopsides histrio is justified. 

Apparent ly due to the same reasons C r a w l e y 1903 incorrectly identif ied 
the gregar ine found in larvae of Dytyscidae as Bothriopsides histrio. C r a w l e y 
1903 probably observed Bothriopsides terpsichorella (Ellis, 1913). Therefore 
I propose to recognize the name Bothriopsides histrio (Schneider) sensu Crawley, 
1903 as a synonym of Bothriopsides terpsichorella (Ellis). 

Distribution: France ( S c h n e i d e r 1875, D e s p o r t e s 1963); USRR 
(W e 11 m e r 1911), Belgium (B a u d o i n 1961); previously recorded f r o m Po-
land by F o e r s t e r 1938 a. 

37. Coleorhynchus heros (Schneider) 

Synonyms: Coleophora heros Schneider, 1885; Coleorhynchus heros (Schneider) 
Labbe , 1899. 
Host: Nepa cinerea L. 
H a b i t a t : In tes t ine . 
Loca l i ty : Białowieża 12.VII.1964. 

Morphology: Gamonts solitary, oval (Fig. 126). Dimensions of a single 
gamont: length of protomeri te — 50 p, length of deutomeri te 237 p, width of 
protomeri te — 125 p., wid th of deutomer i te — 300 p, total length of gamont — 
287 p. Ratio LP:TL = 1:5.7; ratio WP:WD = 1:2.5. S c h n e i d e r 1875 
mentioned that gamonts are 2 to 3 mil imeters long. 

Protomeri te twice wider than long. Endocyte translucent. Deutomer i te oval 
wi th dark endocyte. Nucleus has single karyosome and is seen as a l ight spot 
in dark endocyte. 

Cysts and spores were not seen. 
Parasi t ism: One gamont was observed in the gut of the adult insect. 
Distr ibut ion: F rance ( S c h n e i d e r 1885, P o i s s o n 1939); USRR (W e 11-

m e r 1911); Czechoslovakia (Stein 1848); USA ( E l l i s 1913); G e r m a n y 
(G r e 1 1 1939); previously recorded f rom Poland by F o e r s t e r 1938 a and 
L i p a 1966 a. 

38. Pyxinia frenzeli Laveran et Mesnil 

Host: Attagenus pellio L. 
H a b i t a t : In tes t ine . 
Loca l i ty : K u r ó w 2.IV.1960; 10.VIII.1963. 
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Morphology: Gamon t s sol i tary, oval (Fig. 127). M a x i m u m length of observed 
gamonts 110 ja; m a x i m u m wid th 27 ]x. Rat io LP :TL = 1:3.5—5.5; ra t io WP:WD = 
= 1:1—1.3 (Table 37). 

Table 37 
Measurements of living trophozoites and gamonts of Pyxinia frenzeli Laveranet 

Mesnil (in microns) 

LE LP LD WP WD TL LP:TL WP:WD 

— 22. 75 22 27 97 1 4.4 1 1.2 
4 9 25 12 15 34 1 3.7 1 1.2 
7 25 73 30 30 98 1 3.9 1 1 

10 15 54 17 22 69 1 4.6 1 1.3 
5 8 20 15 18 28 1 3.5 1 1.2 
5 15 38 17 17 53 1 3.6 1 1 

12 20 90 15 18 110 1 5.5 1 1.2 

Ep imer i t e cyl indrical and e longate wi th l ight endocyte. P ro tomer i t e gene-
rally oval, somet imes cyl indrical wi th grayish-green endocyte. Deutomer i te 
elipsoidal or oval w i t h homogenous endocyte (poorly granular ) , da rk g ray and 
net t rans lucent . Nucleus oval wi th single and large karyosome. 

Cysts and spores: Cysts round, up to 140 in d iameter , wi thout spore ducts. 
Dehiscence by s imple rup tu re . Spores cylindrical . 

Pa ras i t i sm: Ou t of eight examined insects in 1960 two w e r e infected, and 
in 1963 th ree out of ten. In tens i ty of infect ion was low, as u p to 10 gregar ines 
were observed in t h e host only. 

Dis t r ibut ion: F rance ( L a v e r a n et M e s n i l 1900); for the f i rs t t ime 
recorded in Po land . 

39. Stictospora provincialis Leger 

Synonyms: Actinocephalus stelliformis var. c Schneider, 1875; Stictospora provin-
ciclis Leger, 1893. 
Host: Amphimallon solstitialis L. 
Hib i t a t : Intest ine. 
Locality: Modliszewko 11.X.1963, 16.1.1964, 24.111.1964; Książ 29.X.1963. 

Morphology: Gamonts soli tary, e longate (Fig. 129). M a x i m u m length of 
observed gamonts 1712 ja; m a x i m u m wid th 397 \x. Rat io L P : T L = 1:7.1—11.4; 
ra io WP:WD = 1:1.1—4.7 (Table 38). 

P ro tomer i t e semicircular , s l ight ly wider than long. Endocyte g r a n u l a r and 
dark. Sep tum and constr ict ion well seem. Deu tomer i t e e longate and t ape r ing 
t o v a r d the end. Nucleus 44—51 vi in d iameter , has th ree karyosomes, and is 
located in var ious pa r t s of deu tomer i te (Fig. 130). 

Cysts and spores w e r e not seen. 
Deve lopment and paras i t i sm: The host becomes infected by swal lowing the 

cysts or spores. T h e sporozoites pene t r a t e the ep i the l ium of the gut and a re 
t ransformed he re into trophozoites. These fa l l out into lumen of the gut and 
c h m g e into gamonts (Fig. 128). In f e w cases gamonts w e r e observed in the body 

4 \ c t a P r o t o z o o l o g i e s 
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cavity. Apparen t ly these gamonts instead of fa l l ing out into the gu t lumen 
p e n e t r a t e the g u t wal l in to the body cavity. In fac t , in some cases, associat ions 
were even observed in the ep i the l ium (Fig. 189) w h a t is u n u s u a l for th is species. 
It would ind ica te tha t some dev ia t ions f r o m a typical developmer. t m i g h t t ake 
place. 

Table 38 
Measurements of living trophozoites and gamonts of Stictospora 

provincialis Leger (in microns) 

LP LD WP WD TL LP:TL WP:WD 

112 925 125 200 1037 1 9.2 1:1.6 
150 1562 212 312 1712 1 11.4 1:4.7 
125 1375 175 250 1500 1 12 1:4 
125 1062 150 225 1187 1 9.5 1:1.5 
146 901 146 152 1047 1 7.1 1:1 
166 1318 218 268 1484 1 8.9 1:1.3 
166 1331 307 358 1497 1 9 1:1.1 
179 1344 294 371 1523 1 7.9 1:1.2 
205 1395 282 397 1600 1 7.8 1:1.4 
141 1050 205 307 1190 1 8 1:1.4 

The intensi ty of infect ion of host insects was ve ry high and f r o m severa l 
to 276 gregar ines w e r e observed in the gut of insects. 

The pathological e f fec t of the paras i t e on its host is qui te ev ident w h e n 
histological sl ides a re examined . T h e t rophozoi tes and g a m o n t s d a m a g e ep i -
thel ia l cells ma in ly mechanica l ly . They r u p t u r e the cells and m a k e cavi t ies in 
the epi thel ium. The re are, however , evidences tha t the paras i tes damage the 
cells by physiological means. This is proved by a qui te d i f f e r en t s ta in ing of 
cells t ha t a r e close to g a m o n t s and t rophozoi tes of t he paras i te . Such 
cells a re deeply s t a ined w i t h Giemsa ' s solut ion wh i l e n o r m a l cells a r e 
much l ighter . These show tha t close contact of t he paras i t e is h a r m f u l for 
cells and the i r cy top lasm is basophi l ic (Figs. 130 a n d 190). 

The infec t ion level in a popula t ion of Amphimallon solstitialis in Mielno 
of Gniezno coun ty was 26% (178 e x a m i n e d insects). L a r v a e of Melolontha melo-
lontha L. and Phyllopertha horticola L. collected in the same b io tope w e r e 
hea l thy . 

Taxonomic posi t ion: Morphological f e a t u r e s of t he inves t iga ted species 
ind ica te t ha t it be longs to the genus Stictospora. L e g e r 1893 descr ibed 
Stictospora provincialis pa ras i t i z ing Melolontha sp., and Rhizotrogus sp. 
( = Amphimallon sp.). The inves t iga ted species d i f f e r s in some f e a t u r e s f r o m 
Stictospora provincialis e.g. in my ma te r i a l the rat io W P : W D = goes u p to 1:12 
whi le according to W a t s o n 1916 it is only 1:6 These d i f ferences , however , 
a re due to the fac t t h a t the previous in fo rma t ion on some fea tu res of S. pro-
vincialis has been l imited. The data collected on the inves t iga ted g regar ine of 
Amphimallon solstitialis a l low to iden t i fy it as Stictospora provincialis Leger . 

Dis t r ibut ion: F rance ( L e g e r 1893); USSR ( W e l l m e r 1911); G e r m a n y 
( F o e r s t e r 1938 a); previous ly recorded f r o m Poland by F o e r s t e r 1938 a. 
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40. Ancyrophora balazyi sp.n. 

Host: Carabus coriaceus L., larvae of Carabidae. 
H a b i t a t : In tes t ine . 
Loca l i ty : Bia łowieża 10.VII.1965; Poznań 11.VIII.1965. 

Morphology: Gamon t s soli tary, e longate (Figs. 136 and 137). M a x i m u m 
length of obse rved gamonts 438 p; m a x i m u m wid th 203 p. Rat io LP :TL = 
= 1:2.2—5; r a t io W P : W D = 1:1.1—1.9 (Table 39). 

Table 39 
Measurements of living trophozoites and gamonts of Ancyrophora balazyi sp.n. 

(in microns) 

LE LP LD WP WD TL LP:TL WP:WD 

25 55 141 86 96 196 1 3.6 1:1.1 
20 68 111 71 76 179 1 2.6 1:1.1 
20 55 154 83 101 209 1 3.8 1:1.2 
20 87 107 60 87 195 1 2.2 1:1.9 
15 27 97 30 45 125 1 4.5 1:1.5 
17 37 140 35 45 177 1 5 1:1.3 
— 50 136 58 76 187 1 3.7 1:1.3 
— 114 254 114 133 368 1 3.2 1:1.2 
— 121 317 184 203 438 1 3.6 1:1.2 
— 58 159 76 88 217 1 3.7 1:1.1 

E p i m e r i t e oval w i t h f i nge r - l i ke processes d i rected f o r w a r d or on sides, 
and being 25 jx long (Fig. 131). 

Trophozoi tes e longate (Figs. 132-134). P ro tomer i t e rhomboidal , longer than 
wide. S e p t u m and constr ict ion seen. Endocyte da rk bu t f r e q u e n t l y l ighter a t 
s e p t u m t h a n in o ther par ts . 

P r o t o m e r i t e of g a m o n t s conical and s l ight ly f l a t t e n e d , w ide r t h a n long (Fig. 
136). In t h e p lace f r o m which ep imer i t e w a s b r o k e n up t he re is a sign of 
t a t t e red ec top lasm (Fig. 137). Endocy te d a r k and s t rong ly g r a n u l a t e d . 
Cons t r i c t ion s l ight a n d s e p t u m poor ly seen in gamonts . 

D e u t o m e r i t e wides t at the s e p t u m a n d then taper ing to one th i rd of i ts 
m a x i m u m wid th (Fig. 136). Endocyte dark , g r anu l a t ed and not t rans lucent . 
Nucleus seen as wh i t e spot in dark endocyte in young trophozoites only (Fig. 
134), wh i l e in g a m o n t s no t seen. Nuc leus has a f e w karyosomes , most f r e q u e n t l y 
five. Ectoplasm seen as l ight ou te r layer a round the body. Deutomer i te of 
t rophozoi tes cyl indr ica l (Fig. 133) whi le of gamonts t aper ing (Fig. 136). 

Cyst and spores: Cysts oval up to 444 jx in d iamete r (Fig. 135). Dehiscence 
by s imple rup tu re . Spores sp indle-shaped 12 by 7 |LI. 

Pa ras i t i sm: In tens i ty of infect ion is var iab le and 1 to 20 gregar ines w e r e 
observed in a host insect. 

Taxonomic posit ion: The s t ruc tu re of the ep imer i te and o the r morphological 
fea tu res indica te t h a t t he invest igated species belongs to the genus Ancyrophora. 
This species d i f f e r s f r o m Ancyrophora gracilis and Ancyrophora stelliformis 
by its d imensions and the s t ruc tu re of trophozoites, as wel l as by the ra t io 
LP:TL. I a s sume, t h e r e f o r e , t h a t t he g r e g a r i n e recorded f r o m Carabus coriaceus 

2* 
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i s a new species and propose the name Ancyrophora balazyi sp.n. for it. The 
•specific n a m e of th is species is in honour of m y f r i e n d Dr Stanis ław Bałazy 
f r o m Wielkopolski Nat ional Pa rk . 

Dis t r ibut ion: Poland. 

41. Ancyrophora philonthi sp.n. 

Host: Philonthus laevicollis Boisd. 
Habitat: Intestine. 
Locality: Białowieża 19.VI.1963. 

Morphology: Gamonts sol i tary, e longate (Figs. 138 and 139). M a x i m u m length 
of observed gamonts 273 m a x i m u m wid th 149 Ratio LP :TL = 1:2.7—4; 
ra t io WP:WD = 1:1.2—1.7 (Table 40). 

Table 40 
Measurments of living trophozoites and gamonts of Ancyrophora 

philonthi sp.n. (in microns) 

LP LD WP WD TL LP:TL WP:WD 

47 142 72 123 189 1:4 1:1.7 
65 115 62 101 180 1:2.7 1:1.6 
80 193 122 149 273 1:3.4 1:1.2 

P ro tomer i t e large, about one th i rd as long as the to ta l length of gamont , 
oval or s l ight ly e longate . S e p t u m wel l seen on i ts pe r iphe ry , in t h e midd l e p a r t 
indistinct. Ectoplasm seen as dis t inct l ight-colored outer layer . Endocyte 
g r a n u l a r and dark . 

Deutomer i t e elongate, f r e q u e n t l y t ape r ing t o w a r d the end (Figs. 138 and 
139). Ectoplasm as l ight-colored ou te r layer a r o u n d the deutomer i te . Endocyte 
da rk and dense. Nucleus not seen. 

Cysts and spores: Cysts u p to 480 jo. in d iamete r wi thou t spore ducts. Spores 
w e r e not seen. 

Pa ra s i t i sm: Out of t h r ee e x a m i n e d insects o n l y one beet le w a s in fec ted 
w i t h six g regar ines . 

Taxonomic posi t ion: T h e s t r u c t u r e s of t h e ep imer i t e , cysts and o t h e r 
f ea tu r e s of this species indicate tha t it belongs to t h e genus Ancyrophora. It 
d i f f e r s f r o m other species of the same genus by the morphology of gamon t s and 
d i f f e r e n t dimensions. I consider, there fore , t h a t t he inves t iga ted g regar ine is 
a n e w species and propose the n a m e Ancyrophora philonthi sp.n. fo r it. 

Dis t r ibut ion: Poland. 

42. Ancyrophora stelliformis (Schneider) 

Synonyms: Actinocephalus stelliformis Schneider, 1875; Ancyrophora gracilis 
(Schneider): Wellmer 1911. 
Host: Carabus violaceus L., Pterostichus vulgaris L. 
Habitat: Intestine. 
Locality: Marianka—Siemianice 20.VII.1963. 

Morphology: Gamon t s sol i tary, e longate (Figs. 140—143). M a x i m u m length 
of observed g a m o n t s 449 m-; m a x i m u m w i d t h 106 Rat io L P : T L = 1:5.3—6.6; 
ra t io W P : W D = 1:1—1.9 (Table 41). 
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P r o t o m e r i t e oval in t rophozoi tes , wider than long. Sep tum and constrict ion 
we l l seen. Endocyte of young trophozoites t r ans lucen t (Fig. 140-T) whi le in 
o lder ones it is da rk (Fig. 140-G). 

P r o t o m e r i t e of gamonts oval or conical (Figs. 140-143). Endocyte dark and 
g r anu l a r . Deu tomer i t e e longate w i t h m a x i m u m wid th a t the septum and 
t ape r ing t o w a r d the end (Figs. 140-143). Endocyte g r a n u l a r and not t ranslucent . 
T h e nucleus has 3 karyosomes and is located in the widest pa r t of deutomeri te . 

Table 41 
Measurements of living trophozoites and gamonts of Ancyrophora 

stelliformis (Schneider) (in microns) 

LP LD WP WD TL LP:TL WP:WD 

66 330 88 101 396 1 6 1 1 
64 317 70 92 381 1 5.9 1 1.3 
66 282 79 106 348 1 5.2 1 1.3 
66 224 48 84 390 1 5.9 1 1.8 
70 378 101 101 449 1 6.3 1 1 
66 375 97 88 431 1 6.5 1 1.1 
66 326 70 88 392 1 5.3 1 1.9 
70 370 92 97 440 1 6.2 1 1 
66 356 70 92 422 1 6.4 1 1 
66 374 101 106 440 1 6.6 1 1 

Cysts and spores: Cysts 550 in d iamete r (Fig. 144). Dehiscence by s imple 
rup tu re . Spores sp indle-shaped 8 ^ long. 

Pa ra s i t i sm: The in tens i ty of infect ion is high and more than 50 gregar ines 
w e r e obse rved in a host insect (Fig. 143). 

Dis t r ibu t ion : F r a n c e ( S c h n e i d e r 1875; P f e i f f e r 1893), USSR 
( W e l l m e r , 1911); previous ly recorded f r o m Po land by W e l l m e r 1911 
and F o e r s t e r 1938 a. 

43. Stylocephalus carabi sp.n. 

Host: Carabus glabratus Payk. 
H a b i t a t : In tes t ine . 
Local i ty : Bia łowieża 9—10.VII.1965. 

Morphology: Gamon t s so l i t a ry and v e r y elongate (Figs. 148 and 149). Ma-
x i m u m leng th of observed gamonts 1440 ill; m a x i m u m wid th 92 Rat io LP :TL = 
= 1:4.6—6; ra t io W P : W D = 1:1—1.6 (Table 42). 

E p i m e r i t e of var iab le shape. P r o t o m e r i t e oval, longer than wide. Endocyte 
dark. S e p t u m and constr ict ion we l l seen. Top of the p ro tomer i t e convex (Figs. 
146 and 147). 

Deu tomer i t e v e r y e longate and taper ing to a s h a r p point, the m a x i m u m 
width a t t h e sep tum. Endocyte v e r y dark . Nucleus 35 in d iameter , located in 
an ter ior p a r t of deu tomer i te . 

Cysts and spores: Cysts u p to 300 m- in d i ame te r (Fig. 150). Spores w e r e 
not seen. 
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Development and paras i t i sm: Trophozoites develop a t f i r s t in the epi thel ium 
and la te r in the gut lumen. Young trophozoites a re small , the i r p ro tomer i te is 
wide and shor t (Fig. 145), and the i r endocyte is dark. The i r body is f r equen t ly 
ben t and the body contracted due to the contract ion of myonems (Fig. 145). 
Older trophozoites a re 400 to 600 ¡x long. The i r p ro tomer i t e is elongate and 

Table 42 
Measurements of living trophozoites and gamonts of Stylocephalus 

carabi sp.n. (in microns) 

LP LD WP WD TL LP:TL WP:WD 

72 360 60 60 432 1 6 1:1 
144 516 84 136 660 1 4.6 1:1.6 
55 205 47 62 260 1 4.7 1:1.3 
67 275 72 75 342 1 5 1:1 
37 190 45 55 227 1 6 1:1.2 

264 1056 85 86 1320 1 5 1:1 
207 873 72 72 1080 1 5 1:1 
240 1200 90 92 1440 1 6 1:1 

consists of two par t s (Figs. 146 and 147): t h e f i rs t — is convex, and the o ther is 
wider , both wi th d a r k endocyte. Ma tu re gamonts a re up 1440 jx long (Figs. 148 
and 149). Their deu tomer i t e is a lmost a lways bent . 

I n t ens i t y of in fec t ion is ve ry h igh a n d 50 to 60 g r e g a r i n e s w e r e observed in 
a host insect. 

Taxonomic position: Due to f ea tu r e s of the ep imer i t e th is g regar ine is 
ident i f ied as belonging to the genus Stylocephalus and is considered to be 
a new species. Accordingly the n a m e Stylocephalus carabi sp.n. is proposed 
for it. 

Dis t r ibut ion: Poland. 

44. Stylocephalus oblongatus (Hammerschmidt ) 

Synonyms: Rhizinia oblongata Hammerschmidt, 1838; Sporadina oblongata (Hamm.) 
Frantzius, 1848; Gregarina oblongata (Hamm.) Diesing, 1851; Stylorhynchus oblon-
gatus (Hamm.) Schneider, 1875; Stylocephalus oblongatus (Hamm.) Watson, 1916. 
Host: Opatrum sabulosum (L.) 
Habitat: Intestine. 
Locality: Poznań 10.IV.1961; 13.VI.1962, 2.VII.1963, 10.VII.1962, 20.V.1964, 26.VI.1965; 
Góra Puławska 11.V.1962. 

Morphology: Gamonts soli tary, ve ry e longate (Figs. 154 and 157). M a x i m u m 
length of observed gamonts 1448 jx; m a x i m u m w i d t h 174 |x. Rat io L P : T L = 
= 1:7—20; ra t io W P : W D = 1:1.7—2.5 (Table 43). 

Trophozoites bot t le -shaped w i t h a s t i l le to- l ike ep imer i t e (Fig. 151). Thei r 
endocyte is poorly g r anu la r and t rans lucent . 

P r o t o m e r i t e of gamonts oval and s l ight ly f la t tened , in genera l as wide as 
long (Fig. 152). A m a r k le f t by the ep imer i t e t h a t fel l a w a y is f r e q u e n t l y seen 
on the top of p ro tomer i t e (Fig. 155). Endocyte poor ly g r a n u l a r and ectoplasm 
is seen as l ight -colored , t h in ou te r l aye r (Fig. 155). S e p t u m and cons t r ic t ion 
wel l seen. 
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Deutomer i t e e longate w i t h m a x i m u m wid th close to sep tum and t ape r ing 
to one th i rd of its m a x i m u m w i d t h at the end. Endocyte da rk and not t r ans lu -
cent, less g ranu la r at the pos ter ior end than in o ther par ts . The nucleus has 
f e w karyosomes, and is seen as a wh i t e spot in dark endocyte (Fig. 154). 

Dead gamonts w e r e observed in which the endocyte was preserved only in 
t h e p ro tomer i t e and the ectoplasm was longi tudinal ly r ibbed (Fig. 153). 

Table 43 
Measurements of living trophozoites and gamonts of Stylocephalus 

oblongatus (Hammerschmidt) (in microns) 

LP LD WP WD TL LP:TL WP:WD 

49 549 49 107 598 1:12.1 1 2.1 
49 484 49 107 533 1:10.8 1 2.1 
49 681 49 123 730 1:14.8 1 2.5 

159 948 71 139 1107 1:7 1 2 
68 648 76 171 716 1:15 1 2.3 
57 910 57 148 967 1:16.7 1 2.4 
49 672 57 148 721 1:14.6 1 2.5 
57 664 57 131 721 1:14.6 1 2.3 
57 774 63 111 831 1:14.5 1 1.7 
73 1375 81 174 1448 1:20 1 2 

Cysts and spores: Cysts oval u p to 394 ix in d iamete r (Figs. 156 and 157). 
Dehiscence by simple rup tu re . Spores in chains. 

Deve lopmen t and pa ras i t i sm: T h e host becomes in fec ted by swal lowing the 
cysts or spores. Sporozoites pene t r a t e the ep i the l ium and are t r ans fo rmed into 
t rophozoi tes w i t h s t i l le to- l ike ep imer i t e s (Fig. 151). G a m o n t s l ive in the gu t 
lumen. Associations were not observed. In young cysts two associating gamonts 
may be seen (Fig. 156). 

The pathogenic i ty of t he paras i t e is most s ignif icant in the per iod of in t race l -
lu la r a n d in te rce l lu la r deve lopment . Epi the l ia l cells a r e des t royed and t hey 
take s ta in abnormal ly . 

In tensi ty of infect ion is high and f r e q u e n t l y up to 50 gregar ines are obser-
ved in a host insect. 

Dur ing some yea r s the changes in infect ion level of Opatrum sabulosum by 
Stylocephalus oblongatus w e r e s tud ied in the Marcel in Fores t in Poznań (Table 
44). Resul ts obtained in 1961 showed grea t d i f fe rences in the infection level 
checked dur ing shor t in tervals . 

Taxonomic posi t ion: Due to morphologica l f e a t u r e s and t h e s t r u c t u r e of t h e 
ep imer i te the gregar ine found in Opatrum sabulosum is ident i f ied as Stylo-
cephalus oblongatus (Hammerschmid t ) descr ibed by H a m m e r s c h m i d t 
1838 f r o m the same insect. W a t s o n 1916 gave the m a x i m u m length 3000 u 
and the rat io LP :TL = 1:6—8 for this gregar ine . 

This g regar ine parasi t izes Asida grisea (F.) and Olocrates gibbus F . 
( W a t s o n 1916). 
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Dist r ibut ion: F rance ( S c h n e i d e r 1875); G e r m a n y ( H a m e r s c h m i d t 
1838); USSR ( W e l l m e r 1911); Israel ( T h e o d o r i d e s 1955 c); for the 
f i r s t t ime recorded in Poland. 

Table 44 
Infection of Opatrum sabulosum (L) in various years in Poznań 
I 

Number of insects Per cent 
Date 

examined infected of infection 

1961 
10.IV 10 5 50% 
2-5.VIII. 54 16 29% 
14.VIII. 25 22 88% 

1962 
15.1V. 1 1 
13. VI. 2 1 
10.VIII. 4 0 

1963 
5.VI. 2 0 

16.VI. 5 1 

1964 
20-21. V. 30 12 40% 

Iorellidae famil ia nova 

Iorella g e n u s n o v u m 

The gregar ine found in Dytiscus marginalis L. d i f f e r s so s igni f icant ly in 
i ts morphologica l f ea tu re s and the type of associations f r o m o the r species t h a t 
it w a s cons idered to be necessa ry to es tab l i sh a n e w f a m i l y and a n e w genus . 

Def in i t ion of the Iorellidae f am. nova , and Iorella gen. nov : G a m o n t s in 
associat ions a t t ach p ro tomer i t e to pro tomer i te . Ep imer i t e globular . P r o t o m e r i t e 
r e g u l a r l y cyl indrical w i t h special morphological adap ta t ions secur ing a good 
a t t a c h m e n t in association. Sep tum s t ra ight . Deutomer i te e longa te a n d t ape r ing 
t o w a r d the end. Nucleus e longate or kidney-l ike. Cysts and spores w e r e no t 
seen. Type species Iorella wegoreki sp.n. T h e n e w f a m i l y Iorellidae and t h e 
n e w genus Iorella is n a m e d a f t e r the n a m e of the Ins t i tu te of P l a n t P ro tec t ion 
(the Pol ish ini t ials of the Ins t i tu te a re IOR). 

45. Iorella wegoreki g.n., sp. n . 

Synonyms: Bothriopsides histrio (Schneider) pro parte sensu Baudoin, 1961; Legeria 
agilis (Schneider) pro parte sensu Baudoin, 1961; Bothriopsides graphoderi Baudoin, 
1961 pro parte. 
Host: Dytiscus marginalis L. 
Habi ta t : Intestine. 
Locality: Poznań 6.VI.1964. 
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Morphology: Gamonts in associations, e longate (Figs. 165 and 169). Asso-
ciat ions f o r m e d by a t t a c h m e n t of p ro tomer i t e to pro tomer i te . M a x i m u m length 
of obse rved g a m o n t s 1220 jx; m a x i m u m w i d t h 150 fx. Rat io L P : T L = 1:8.3— 
12.5; r a t io W P : W D = 1:1.3—1.7 (Table 45). 

Table 45 
Measurements of living trophozoites and gamonts of Iorella wegoreki g.n., sp.n. 

(in microns) 

LP LD WP WD TL LP:TL WP:WD 

97 1123 78 117 1220 1:12.5 1 1.5 
Prim. 94 689 78 139 783 1:8.4 1 1.7 
Sat. 94 688 97 131 783 1:8.3 1 1.3 
Prim. 94 702 78 128 796 1:8.5 1 1.6 
Sat. 94 717 94 150 811 1:8.7 1 1.5 

Ep imer i t e g lobular (Figs. 158 and 161). P ro tomer i t e of young trophozoites 
w i d e r than long (Figs. 159, 162—164). Al though the p ro tomer i t e m a y be 
con t rac ted it a lways p re se rve its charac ter is t ic shape (Figs. 162 and 164). 
Endocy te g r a n u l a r and not t rans lucent . Sep tum and constr ict ion we l l seen. 
P r o t o m e r i t e of m a t u r e gamonts r egu la r ly cyl indr ica l and longer than wide 
(Figs. 168 and 169). 

Deu tomer i t e v e r y elongate. M a x i m u m w i d t h a t the sep tum and t h e n 
t ape r ing t o w a r d the end. Ectoplasm seen as 2—3 fx th in l ight-colored ou te r 
l ayer (Fig. 164). Endocyte g r a n u l a r and dark . Nucleus k idney- l ike or e longate 
and has 5 karyosomes (Fig. 164). 

T h e p ro tomer i t e and the deu tomer i te show grea t abi l i ty for conctract ion 
due to wel l developed m y o n e m s (Fig. 166). T h e associations also show an 
inc l ina t ion f o r bowing (Fig. 168), bu t special adap t a t i ons of p r o t o m e r i t e s 
secure a good a t t a c h m e n t (Figs. 165 and 169). 

Cysts and spores w e r e not seen. 
Deve lopment and paras i t i sm: Young trophozoites develop in the ep i t he l i um 

of the gu t a n d la ter a re t r a n s f o r m e d into gamonts in the gut lumen. 
T h e in tens i ty of infect ion is high and u p to 50 gregar ines w e r e observed in 

a hos t insect. In r e su l t of such s t rong in fec t ion the g u t is damaged . 
Discusion of t he new genus Iorella nov. gen.: In n o w a d a y s g regar ines of 

a r th ropods known the associations a re fo rmed in such a w a y t h a t the p ro to -
mer i t e of the sa te l l i te is a t t ached to the deu tomer i t e of the pr imite . In t h e 
invest igated species the association is f o r m e d by the a t t a c h m e n t of p ro tomer i t e 
to pro tomer i te . In o u r invest igat ions car r ied on dur ing m a n y years, I h a v e 
never observed such a type of associations. I consider, the re fore , tha t such 
a type of associations can be recognized as a f e a t u r e of t h e genus and t h e 
fami ly . Associations f o r m e d in th is m a n n e r a re not casual bu t t h e y a r e 
p e r m a n e n t and even the bowing of the association cannot b r e a k the associated 
gamonts (Fig. 168). 
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Some authors reported an association in which gamonts w e r e attached 
wi th their protomeri tes to one another . H u x l e y 1910 repor ted it in t i e 
genus Ganymedes described by him which comprises gregarines wi th a bocy 
not divided into a distinct protomeri te and deutomerite. 

Due to di f ferences be tween the Ganymedes genus and the investigated 
gregar ine , they cannot be placed into one genus or even family. D e s p o r t e s 
1963 reported f r o n t association (protomerite to protomerite) at Hoplorhynchis 
oligacanthus (von Siebold) Schneider f rom dragonfl ies Boyeria irenae a rd 
Onychogomphus uncatus. As this f ea tu re was never observed in H. oligacanthzs 
by other authors it is qui te probable tha t D e s p o r t e s observed the gregarir.e 
belonging to the genus Iorella n.g. 

While s tudying the gregar ines of Dytyscidae, B a u d o i n 1961 observed 
associations typical for the genus Iorella but he recognized them incorrect.y 
as gamonts of Bothriopsides histrio (Schneider). None of the au thors ( S c h n e -
i d e r 1875; F o e r s t e r 1938 a) s tudying Bothriopsides histrio reported 
such a type of associations. In my investigations on B. histrio I found tha t the 
s t ruc tu re of protomeri te (see Figs. 124-125) of B. histrio makes such attach-
ments impossible. Fur the rmore , it seems well proved by photographs th i t 
Bothriopsides histrio and Iorella wegoreki sp.n. are distinct and separate 
species. This is supported by the differences in the s t ruc ture of their proto-
merites and nuclei. The nucleus of gamonts of Bothriopsides is oval whi le n 
the genus Iorella it is k idney- l ike or elongate. In Fig. 7 of B a u d o i n 's (1961) 
paper we can see that gamonts at tached to one another by their protomerites 
have nuclei of the Iorella type. 

Fur thermore , while comparing the development of Legeria agilis, described 
in the original paper by S c h n e i d e r 1875, and the one described :n 
B a u d o i n 's (1961) paper , wi th the development of Iorella wegoreki sp.n., it 
may be seen tha t some stages recognized by B a u d o i n as developmental 
stages of Legeria agilis are in fact stages in the l ife cycle of Iorella. B a u d o i n 
1961 claims that Legeria agilis fo rm associations by means of p ro tomer i te :o 
pro tomer i te ( B a u d o i n 1961; Fig. 46) bu t this has never been observed 
by other authors in the genus Legeria. I assume also that some stages reco-
gnized in the development of Bothriopsides graphoderi Baudoin ( B a u d o i n 
1961) should be regarded as forms of Iorella wegoreki because they aie 
identical wi th them. 

From the above we can see that B a u d o i n 1961 was the first to notice 
a member of the genus Iorella, but the forms in its development were re-
cognized by him as stages in the life cycle of Bothriopsides spp. and Legeria 
agilis. Addit ional studies are necessary to explain whe ther the species observed 
by B a u d o i n 1961 is identical wi th Iorella wegoreki sp.n. described heie 
or whether it is a new species. Some differences in the s t ruc ture of the proto-
meri te in B a u d o i n ' s mater ia l might probably suggest that the species 
observed by him is d i f ferent f rom Iorella wegoreki sp.n. 

Summariz ing the above it seems just i f ied to establish a new genus Iorella 
def ined on page 152 and, belonging to a new family Iorellidae. 

The specific name of Iorella wegoreki sp.n. is given in honour of Professor 
Władysław Węgorek, Director of the Insti tute of Plant Protection. 

Distribution: Poland; probably observed by B a u d o i n 1961 in Belgium 
as parasite of Dytiscus marginalis L. and Graphoderes cinereus L. 
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Schizogregarinaria o f i n s e c t s 

46. Mattesia dispora Naville 

Synonyms: Mattesia dispora Naville, 1930; Coelogregarina ephestiae Ghelelovitch, 
1948 sensu Weiser , 1954 non Ghelelovi tch, 1948. 
Host: Ephestia kiihniella Zell. 
H a b i t a t : F a t body. 
Loca l i ty : P o z n a ń 18.11.1961 (pe rmanen t l abo ra to ry cul ture) . 

Ephestia kiihniella Zell. is known as host of th ree gregar ines : f r o m 
Eugregarinaria for Leidyana ephestiae Daviaul t (D a v i a u 1 1 1929) and f r o m 
fami ly Schizogregarinaria for Mattesia dispora Naville ( N a v i l l e 1930) and 
Coelogregarina ephestiae Ghelelovitch ( G h e l e l o v i t c h 1948). 

The species described by N a v i l l e 1930 — Mattesia dispora — was 
s tudied by m a n y au thors (M a 11 e s 1927; M u s g r a v e and M a c k i n n o n 
1938; F i n l y a s o n 1953; W e i s e r 1953, 1954 a,c). 

W e i s e r 1954 a,c identified Mattesia dispora with Coelogregarina ephe-
stiae and recognized it as one species. However , C a n n i n g 1964 showed 
differences in the development of spores in the genus Mattesia and Coelogre-
garina and for this reason she supported the former view that these two 
genera existed, and were separate. 

Cont rad ic tory views on the s tatus of schizogregarines of Ephestia kiihniella 
were the main reason in under tak ing the s tudy on this gregarines. 

Infect ion: The host becomes infected by swallowing the spores f r o m 
which, under the inf luence of digestive fluids, the sporozoites emerge. The 
sporozoites appear as spindle-shaped forms 12 to 20 (a. long and 1.5 to 2.0 ili 
wide (Figs. 170-172). Their nucleus is stained red with Giemsa's solution and 
the cytoplasm deep blue. 

Sporozoites are very active. They pene t ra te the fa t body cells or hemo-
cytes (Figs. 170 and 172) and a re t ransformed into other stages. The cells 
infected by sporozoites show characteristic changes (Fig. 170). Their cytoplasm 
is s t rongly vacuolized and this ends in the disintegration of cells. 

While discussing the mechanism of infect ion we can dist inguish the 
p r imary infect ion, tha t is the penet ra t ion of sporozoites emerging f rom the 
swallowed spores, and the secondary infection (autoinfection) by sporozoites 
emerging f rom the spores that have already developed in the tissues of the 
infected insect. In fact , empty spores lef t by sporozoites a re f r equen t ly obser-
ved in smeared preparat ions (Fig. 179). 

Micronuclear schizogony (first schizogony): Sporozoites that penetra te cells 
continue their development and are t ransformed into plasmodial bodies with 
small nuclei; these stages a re called micronuclear schizonts (Fig. 173). Through 
their divisions several micronuclear merozoites are produced. These a re 
spindle-shaped bodies f rom 5 to 8 jx long and 2 n wide (Fig. 173). 

Micronuclear schizonts are very active and they migra te through the body 
of the host infecting various par ts of the fa t tissue. 

Macronuclear schizogony (second schizogony): Micronuclear merozoites are 
t ransformed into macronuclear schizonts (Figs. 173 and 174). Their size as 
well as the diameter of their nuclei a re larger than those of micronuclear 
schizonts. The max imum size of macronuclear schizonts was 20 |ji. 

Through division of macronuclear schizonts, macronuclear merozoites are 
produced (Fig. 175) which, in tu rn , are t ransformed into gametocytes. 
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Gametogony: Gametocytes (gamonts) link in pairs (Fig. 176). Cases of one-
-spore gamogony were not observed what , according to W e i s e r 1954 a,c, 
would be the reason for ident i fying both genera: Mattesia and Coelogregarina. 
The results of our s tudy clearly support C a n n i n g's 1964 view that in the 
gamogony of the genus Mattesia two spores a re a lways produced. 

Nuclei of gamonts become divided in such a way that 6 gametes are 
produced but only four take par t in f u r t he r development. These four gametes 
link in pairs and in each gametocytes two zygotes a re produced. These produce 
the wall around themselves and turn into spores. Spores are seen in pairs in 
the host tissue (Figs. 173 and 184). 

The spores: Spores are lemon-like in shape (Figs. 179, 181 and 182), f r om 
13 to 14 [x long and 7 wide. On smeared s ta ined preparat ions eight sporo-
zoites are seen inside the spores (Fig. 179). In f r esh preparat ions of the body of 
infected larvae spores a re seen in large clusters (Fig. 180) f loat ing in the 
hemolymph. 

Histopathology: There are s t r iking pathological changes in the tissues of 
infected insects. The fat body cells are s t rongly vacuolized and become 
degenera ted (Figs. 170 and 173). At the f ina l s tage of infect ion the re is 
practically no heal thy cell and the whole body is filled wi th a huge number 
of spores of Mattesia dispora (Fig. 183). 

In the organism of infected insects distinct defensive mechanisms against 
parasites are observed. They appear mostly as format ions of cysts by phago-
cytes around the infected par ts or cells of fa t body (Figs. 177 and 178). Inside 
such cyst spores and other developmental s tages of the parasi te are captured 
and become gradual ly destroyed. 

Taxonomic position: As two spores are produced in t he development of the 
investigated schizogregarine it is identified as Mattesia dispora Naville. As 
indicated by G h e l e l o v i t c h 1948 and C a n n i n g 1964, shown in this 
paper , the type of sporogony of Mattesia dispora is qui te d i f f e ren t f r o m tha t 
of Coelogregarina ephestiae. Accordingly, the genera Coelogregarina and 
Mattesia should be preserved. 

Distribution: Cosmopolitan species; for the f i r s t time recorded in Poland. 

VIII. R e m a r k s o n p a t h o g e n e s i s a n d i n v a s i v e n e s s 
o f s t u d i e d g r e g a r i n e s 

Histopathological effect of g regar ines on ar thropods 

The pathogenici ty of Eugregarinaria fo r the i r host is not gene ra l ly 
accepted. As they live in the gut lumen m a n y authors assume tha t t hey are 
r a the r harmless commensals. On the other hand , Schizogregarinaria a r e reco-
gnized as lethal parasites. Such an opinion, in general , is correct, but in more 
careful histopathological investigations we can see a great s imilar i ty in the 
mechanism of pathogenic effects of members belonging to both groups of 
gregarines on their hosts. 

We have paid much attention to the problem of pathological changes in the 
t issues of ar thropods, as this problem has never been s tudied broadly , and 
only very limited informat ion is available in l i terature. 

Results of studies of many authors e.g. W e i s e r 1953, 1954 a and 
C a n n i n g 1964, and the resul ts of my studies, clearly indica te tha t 

http://rcin.org.pl



G R E G A R I N E S OF A R T H R O P O D S IN P O L A N D 157 

Schizogregarinaria are s t rongly pathogenic and their invasion always causes 
'the death of the host. This is due to a progressing destruction of the fa t body 
of the host. 

When histological sections of the body of Ephestia kuhniella Zell. infected 
wi th Mattesia dispora Naville are examined (Figs. 173, 183 and 184) one can 
see tha t the fa t body is s trongly vacuolized. Due to progressive degenerat ion 
of cells the f a t body diminishes and f ina l ly it is completely destroyed.. The 
dying insect appears on histological preparat ions like a sac with f luid that 
contains spores of Mattesia dispora and such tissues as hypodermis , muscles 
and intestines are undamaged by the parasi te (Fig. 183). 

Al though some authors (e.g. L a v e r a n et M e s n i l 1900; W a t s o n -
-K a m m 1920) paid some a t tent ion to the pathogenici ty of Eugregarinaria 
the i r s t a tements were not suppor ted by photographs and the re fore were not 
general ly accepted. The data collected during our studies s t rongly indicate 
tha t def in i te and extens ive pathological changes in the tissues and organism 
of their hosts are associated wi th the development and parasi t ism of eugre-
garines. 

All eugregar ines s tudied by us parasi t ized in the gut of the i r hosts. 
However , f r o m the s tandpoin t of location these gregar ines may be divided 
into groups inhabi t ing : 1. the in tes t ine lumen, and 2. gastr ic caeca of the 
intest ine. 

To the group of gregar ines l iving in the gastric caeca belong, among 
others, Gregarina chrysomelae sp.n. (Figs. 63, 64 and 186), Gregarina macro-
cephalia sp.n. (Figs. 84 and 85), and Didymophyes ontophagi Foers ter (Figs. 
115-118). The presence of trophozoites or gamonts in the gastr ic caeca causes 
their great hyper t rophy . In m a n y cases this ends in the r u p t u r e of the wal l 
of the gastric caecum. The bacteria tha t pene t ra te such openings cause septi-
cemia and dea th of the ar thropods. The n u m b e r of such cases is great , as in 
m a n y hosts almost all gastr ic caeca are parasi t ized e.g. in Aphodius depressus 
(Fig. 85). 

In the case of eugregar ines parasi t iz ing in the lumen of the in tes t ine the 
greatest pathological changes are observed in the period of in t race l lu lar and 
intercel lular development of trophozoites. The damage of epi thel ium by 
trophozoites is mechanical and physiological. A good example of such 
pathological changes is given in our s tudy of the damage of the epi thel ium 
of Lagria hirta L. by Gregarina rostrata Wel lmer (Figs. 97, 98 and 185). The 
trophozoites a re seen as da rk s tained bodies and are su r rounded by cavities, 
being an evidence of pinocytosis. Such damage is even more s t r ik ing in the 
epithel ium of Ephestia kuhniella Zell., infected wi th Leidyana ephestiae 
Daviault (Figs. 187 and 188). The trophozoites of L. ephestiae cause an extens i -
ve and almost complete destruct ion of the epithelial cells (Fig. 188). 

Various pathological changes can be observed in the epi thel ium of the gu t 
of Amphimallon solstitialis L. infected wi th Stictospora provincialis Leger 
(Figs. 128, 130, 189 and 190). This damage is especially well seen in Fig. 189 
where two gamonts caused a large cavity in the epi thel ium. The epithelial 
layer separa t ing the gamonts f rom the body cavity is so th in tha t it is qu i te 
probable it wil l b reak la ter and the parasi tes will fa l l into the body cavity. 

Clear pathological changes in the epithelial cells located close to trophozo-1 

ites and gamonts a re discussed on page 156 and are well seen in Figs. 128 
and 190. This pa r t of epi thel ium, to which the gamonts adhere, is three t imes 
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t h i n n e r t han in other par ts (Fig. 128). Fur the rmore , a degenera t ion of nuclei 
and s t rong basophil ic react ions are observed in such cells (Figs. 130 and 190). 

There is a g rea t damage of the gut of Tenebrio molitor L. by gamonts and 
trophozoites of Gregarina cuneata Stein (Fig. 191). The trophozoites developing 
in g rea t n u m b e r s in the gut destroy the epi thel ium in which character is t ic 
cavit ies are seen (Fig. 191). 

The comparison of histopathology of eugregar ine (Figs. 185, 191) and 
schizogregar ine infect ions (Figs. 173 and 184) clearly indicates tha t the me-
chanism of pathogenici ty of schizogregarines and of eugregar ines developing 
in te rce l lu la r ly and in t racel lu lar ly is very similar. However, due to the fac t 
tha t schizogregarines destroy the f a t body and eugregar ines the gu t epi thel-
ium, the f o r m e r are much more impor tan t as lethal parasi tes of insects, than 
the others . 

Eugregarines infect ing Diplopoda and Chilopoda cause the same patholo-
gical changes in thei r bodies as described in insects. In Fig. 30 we see the 
des t ruct ion of gut epithel ium of Schizophyllum sabulosum (L.) by Stenophora 
schizophylli sp.n. similar to tha t caused by Leidyana ephestiae in Ephestia 
kiihniella. In Figs. 51 and 193 we can see trophozoites and gamonts of Echino-
mera hispida (Schneider) sur rounded by cavities in the gut epi thel ium of 
Lithobius forficatus L. These data and photographs, together w i th wha t was 
w r i t t e n about indiv idual species in the taxonomic pa r t of this paper , clearly 
indicate , t ha t the mechanism of g regar ine infect ion in insects and in Diplo-
poda and Chilopoda is the same. 

This great s imilari ty in the type of damage of host t issue observed in 
var ious classes of ar thropoda is due to the same mechanism of food assimilat-
ion by gregar ines . It is pinocytosis, tha t is absorpt ion of f lu ids th rough the 
whole sur face of the body. This explains the presence of cavities su r round ing 
trophozoites in various hosts well i l lustrated in Figs. 185 and 191—193. 

Similar pathological pic tures were recent ly repor ted by H a r r y 1965 
in Schistocerca gregaria Forks, infected wi th Gregarina garnhami Canning . 

The in fo rmat ion given above increases our knowledge of the pathological 
processes caused by gregar ines in ar thropods and indicates tha t these processes 
a re s imilar in case of eugregar ines and schizogregarines developing in Insecta, 
Diplopoda and Chilopoda. 

Mixed protozoan infect ions 

S imul taneous infect ions of one host by two or more protozoan species a re 
f r e q u e n t l y observed dur ing our studies. Such cases were observed in Tenebrio 
molitor L. infected wi th Gregarina cuneata Stein and G. steini B e r n d t (Fig. 
72); in Coccinella septempunctata L. infected with Gregarina coccinellae sp.n. 
and G. ruszkowskii sp.n.; in Forficula auricularia L. infected wi th Gregarina 
ovata Dufour and G. forficulae sp.n. (Figs. 78 and 79), and in m a n y other 
species of ar thropods . 

The above concerns the infections caused by members of the fami ly of 
Eugregarinaria. Much more in teres t ing are the cases when a host is infected 
by protozoans belonging to d i f f e ren t orders. Such cases were f r e q u e n t l y 
observed in the course of our studies. 

In some colonies of Ephestia kiihniella Zell. in 60% of examined insects 
the s imul taneous infect ions wi th Leidyana ephestiae Daviaul t and Mattesia 
dispora Navil le were observed (Fig. 194). 
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In populat ions of Geotrupes spp. in Białowieża and Gola f r o m 15 to 30% 
of insects were s imul taneously infected wi th eugregar ine Didymophyes 
paradoxa Ste in and a microsporidian Plistophora sp. (Fig. 195). 

Tribolium conjusum Duval was f r equen t ly infected wi th eugregar ine 
Gregarina minuta Ishii and a coccidian Adelina tribolii Bhat ia (Fig. 196). 

The mechanism of s imul taneous infect ion wi th two or more paras i tes and 
t h e course of such infect ion are not well known and they are one of the main 
gaps in the inver tebra te pathology (V a g o 1959). The problem of in t e r -
re la t ions be tween various pa thogens in one insect host is of main in teres t 
f o r i nve r t eb ra t e pathology ( L i p a 1966 a) and is broadly considered in our 
c u r r e n t invest igat ions. 

Host specificity of s tudied gregar ines 

The k n o w n parasitological ru le formula ted by F a h r e n h o l z 1913 indi -
cates tha t w h e n a paras i te or re lated species of parasi tes infest var ious hosts 
t h e n we can conclude about the phylogeny and phylogenic re la t ionships 
be tween host species and their parasi tes . Accordingly, the host specifici ty of 
paras i tes is very impor tan t in s tudying the evolution of their hosts. 

Out of several categories of host specificity only some may be appl ied in 
t he s tudies of gregarines. These specifit ies are: ecological, physiological, in-
traspecif ic , and topical. 

The host specificity of gregar ines was discussed by F o e r s t e r 1938 b, 
T h e o d o r i d e s 1955 and S t a m m e r 1957. To avoid unnecessary repet i -
t ion the genera l discussion will be l imited to min imum. 

As there a re no exper imenta l s tudies on host specificity among gregar ines 
we conducted a few tests using gregar ines of stored product pests as mater ia l : 

Leidyana ephestiae Daviaul t f r o m Ephestia kiihniella Zell. 
Mattesia dispora Naville f r om Ephestia kiihniella Zell. 
Gregarina minuta Ishii f rom Tribolium conjusum Duv. 
Gregarina steini Bernd t f r o m Tenebrio molitor L. 
Gregarina cuneata Stein f rom Tenebrio molitor L. 
In the course of some years mixed labora tory cul tures of the above 

men t ioned insects have been established by placing 10 to 30 insects of two or 
th ree species together. These specimens were taken f r o m cul tures heavily 
infected wi th parasi tes. When the gut contents and tissues of Tenebrio molitor 
and Tribolium conjusum were examined under the microscope, spores of 
schizogregarine Mattesia dispora were observed in the gut , but no develop-
men ta l stages and infect ion occurred. Negative resul ts were also obta ined at 
cross infect ions wi th eugregar ines . This problem is still the object of our 
s tudies and thorough results of cross- infect ivi ty tests will be publ ished 
elsewhere. 

The cases of na r row host specificity of gregar ines are qui te numerous . 
This is apperen t ly caused by the fact that not all host species a re sui table 
for the development of gregarines . L e g e r et D u b o s c q 1913 observed, 
that sporozoites of Porospora sp., which na tu ra l ly parasi t ize the Mollusca 
and Crustacea, become degenerated in the organism of an accidental host . 

The re are, however , m a n y examples showing that one gregar ine infects 
two or more hosts. We have observed such cases dur ing our work . For 
example Gregarina coccinellae sp.n. parasi t ize Coccinella septempunctata L. 
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and Hippodamia tredecimpunctata L., and Didymophyes paradoxa Stein 
parasi t izes in three species cf Geotrupes. 

F o e r s t e r 1938 b discussing the problem of host specificity among gre-
gar ines stated that out of 245 gregar ine species known in the year 1938, 158 
species were recorded f r o m one host, 44 species f rom two hosts, and 43 f r o m 
more than two hosts. S t a m m e r 1957 reported tha t among eugregar ines 
parasi t izing Oligocheta and Arthropoda 25% of species infect two or more 
hosts and 7°/o of species infect hosts belonging to various famil ies or orders. 
On the other hand, S e m a n s 1941, whi le analyzing the paras i t i sm of gre-
gar ines of Orthoptera, s tated that there are evidences of host specificity on the 
level of famil ies and sub-families. The problems of host specificity concerning 
gregar ines of Coleoptera were broadly discussed by T h e o d o r i d e s 1955 a. 

Summar iz ing the above we must consider tha t among gregar ines there are 
species wi th na r row and broad host-specificity. There is no doubt tha t m a n y 
examples of broad host specificity are its except ional cases or a re due to 
incomplete knowledge of facts which would make them clear and u n d e r s t a n d -
able. 

Many cases of the so called broad host-specificity m a y simply resul t f r o m 
an incorrect ident i f icat ion of the gregar ine species, which in m a n y cases a re 
incompletely described. Therefore , redescript ions of incompletely described 
gregar ines and a carefu l analysis of the i r host specificity a re necessary. These 
problems are of grea t value fo r the genera l parasi tology and are the object 
of our broad studies. 

IX. R e m a r k s o n e p i z o o t i c s o f g r e g a r i n e i n f e c t i o n s 

Way of l ife of a r thropods and occurrence of gregar ines 

In a well known paper , D o g e 1 1962 gave an analysis of the re la t ionship 
be tween the f a u n a of paras i tes and the type of food of hosts. It is a p leasant 
task to f ind such in te r re la t ions on a large mater ia l concerning var ious groups 
of hosts and of parasites, and the conclusions d r a w n by D o g e 1 a re con-
vincing. Similar relat ionships may be also found in a more un i fo rm group e.g. 
in gregarines . 

In fact , when we analyze lists of hosts and thei r g regar ines in papers of 
W e l l m e r 1911, S e m a n s 1941, T h e o d o r i d e s 1955 a and of others, 
as well as in this paper , we can see tha t not all a r th ropods a re infected by 
gregar ines . Some au thors discussed this problem and special a t ten t ion was 
given to these quest ions in F o e r s t e r 's 1938 b paper . 

Env i ronmen t of the ar thropod 's l ife and gregar ine infec t ions 
When data repor ted in this paper and in papers of o ther au thors a re ana -

lyzed some relat ionships between the w a y of l ife of a r th ropods and thei r 
infect ion by gregar ines are clearly evident . F i rs t of all, t he re is a surpr i s ingly 
h igh infect ion of Diplopoda and Chilopoda, and pract ical ly only Geophilus 
spp. was f r ee of infect ion. W e l l m e r 1911 also observed tha t out of fou r 
s tudied myriapods th ree species were found to be hosts of g regar ines and only 
Geophilus sp. was f r e e of infect ion. 

The n u m b e r of Diplopoda and Chilopoda, s tudied by W e l l m e r 1911 
and in the course of this investigotion, is not very large, but , at any rate , it 
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indicates tha t gregar ines are very f r equen t ly observed among mill ipedes and 
cent ipedes . This is due to the fact that these ar thropods live in the soil or 
leaf l i t ter . In such env i ronmen t cysts of gregar ines can easily survive and be 
swal lowed by heal thy individuals . The spread of paras i tes and the infect ion 
of hosts a re favored by the great densi ty of these a r th ropods e.g. larvae and 
adu l t s of Orthomorpha gracilis Koch f r e q u e n t l y cover the soil in greenhouses 
w i t h a thick layer. 

The same conclusions may be d r a w n when analyzing the occurrence of 
g regar ines among insects. A f r e q u e n t and high infect ion level is s t r ik ing 
among coprophages. The fol lowing species infected wi th gregar ines w e r e 
s tudied f r o m this group of insects: Aphodius depressus Kug., Ontophagus 
jracticornis Preyssl. , Geotrupes stercorarius L., G. vernalis L., G. stercorosus 
Scriba. Exc remen t s of animals , especially of larger mammals , a re inhabi ted 
by a n u m b e r of insects, which develop in them in great densi ty. Under such 
favorab le condit ions gregar ines are easily t ransmi t ted f r o m diseased to hea l thy 
ind iv idua ls and the infect ion level is very high. 

Ano the r group of a r thropods f r e q u e n t l y infected by gregar ines are soil 
insects e.g. Scarabaeidae. In the invest igated populat ion of Amphimallon 
solstitialis L. the m a x i m u m infect ion level was 26°/o (142 examined insects). 

F o e r s t e r 1938 b, S e m a n s 1941 and others give more informat ion on 
the re la t ions be tween the env i ronment of ar thropods ' l ife and the infect ion 
w i t h gregar ines . S e m a n s 1941 observed that o r thop te rans inhabi t ing 
env i ronmen t s wi th r ich vegetat ion were more f r e q u e n t l y infected than those 
inhab i t ing o ther biotopes. 

F o e r s t e r 1938 b stressed, tha t the more f r e q u e n t and h igher infect ion 
of insects inhabi t ing humid env i ronments is due to the fac t tha t unde r such 
c i rcumstances the cysts of parasi tes have be t te r conditions for matura t ion than 
in sunny places. In fact , aquat ic ar thropods e.g. Gammaridae and Trichoptera 
are f r e q u e n t l y infected wi th gregarines . 

Especially high and f r e q u e n t cases of g regar ine infect ions a re observed 
among insects feeding on stored food products. We studied the fol lowing 
insects f r o m this group: Ephestia kiihniella Zell., Tribolium confusum Duv. 
and Tenebrio molitor L. An analysis of l i t e ra tu re also gives evidences tha t 
this g roup of insects is very f r equen t ly infected by a var ie ty of protozoans, 
and t ha t the level of infect ion is very high. This is due to a high densi ty of 
insects and individuals of various genera t ions l iving together , and to good 
condit ions for ma tu ra t ion of cysts and spores. 

However , there are known species and groups of a r thropods which though 
l iving u n d e r favorab le conditions are not infected wi th gregar ines . Many 
au thors noticed this phenomenon, and it was discussed by F o e r s t e r 
1938 b. 

Dur ing our invest igat ions we have examined a n u m b e r of species of ba rk 
beet les (Scolyt idae) and ants (Formicidae). The ba rk beetles live in humid 
e n v i r o n m e n t and several genera t ions live paral lel ly. It would seem, therefore , 
tha t they should be f r e q u e n t l y infected wi th gregar ines . However , in spi te 
of our ex tens ive examinat ions , we have only found Ips typographus L. 
infected wi th eugregar ine Gregarina typographi Fuchs. The examined ind i -
viduals of o ther species were a lways heal thy. Gregar ines were not found 
among an t s we studied dur ing our invest igat ion. The same refers to honey 
bees {Apis mellifera L.). There are also known insects belonging to the g roup 
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of stored product pests which have not been recorded as hosts fo r gregar ines 
and other protozoans e.g. gra in weevils (Calandra spp.) and bean and pea 
weevils (Bruchidae). 

However , when all data available for gregar ines of insects a re analyzed, 
we can easily see that most facts indicate a close re la t ionship be tween the 
life env i ronment of ar thropods and their infection wi th gregarines. We can 
suppose, therefore , tha t these deviat ions are caused by insuff ic ient knowledge 
and apparen t ly f u r t h e r researches will fill these gaps. Our studies of a gre-
gar ine infect ion of larvae of a lepidopteran Phryganidia californica Packard 
may serve as an example of necessary revision of our older views (L i p a 
and M a r t i g n o n i 1968). 

According to S c h n e i d e r 1875 and Fo e r s t e r 1938 b we cannot 
expect gregar ine infect ions among insects feeding on leaves as well as in 
larvae of Lepidoptera. The f ind ing of gregar ines , therefore , in la rvae of 
P. californica which feed on leaves of the Cal i forn ian oak in the d ry Cal i for -
n ian cl imate is of grea t interest . It means tha t cysts can survive the radia t ion 
of the sun. In fact , the wal l of the cyst is very thick and protects the spores 
against dest ruct ion well. 

In m a n y cases, the occurrence of gregar ines or their absence in some 
insects, if this does not f i t the genera l rule, must be considered as a resul t 
of several factors e.g. kind of food, phylogeny, pH of gut , etc. 

Food of a r thropods and gregar ine infect ions 
S c h n e i d e r 1875 stated tha t among insects feeding on leaves and pol-

len of p lan ts gregar ines should not be expected. This was par t ia l ly corrected 
by F o e r s t er 1938 b who expla ined it as a resul t of dest ruct ion of cysts on 
par t s of p lants exposed to sun radiat ion. This e l iminates the paras i te f r o m 
the env i ronment and such insects are ra re ly or not at all infected. 

When lists of insects having gregar ines are checked one can easily see 
tha t f ly ing insects e.g. adul ts of Lepidoptera, parasi t ic Hymenoptera, Diptera, 
Odonata and others were not recorded till now as hosts fo r gregar ines . This 
is apparen t ly due to the specific type of feeding, which does not favor 
gregar ine infect ions. These insects feed on leaves and pollen or suck the 
blood of animals , tha t is use food rare ly contamina ted by infec t ive stages 
of gregarines . 

We known, however , a f ew cases of gregar ine infect ions among insects 
feeding on pollen e.g. Coccinellidae; wi th blood — Culicidae, and among 
predaceous insects — Carabidae. In case of Carabidae the occurrence of 
gregar ines is re lated to their l ife habi t . They live on the sur face of soil in 
which cysts easily survive. 

In some Culicidae the occurrence of gregar ines in adul t insects is due 
to the t r ans fe rence of these parasi tes f rom larval f o r m s to adul t insects. 

Among Coccinellidae, according to F o e r s t e r 1938 b, g regar ines occur 
only in beetles and are not recorded in larval forms. In fact , in our research 
we observed gregar ines only in adults , whi le la rvae were f r e e of infect ion. 
Gregar ines were also noted only in adul t s of Chrysomela polita L. and 
Lagria hirta L. 

While looking for re la t ionships be tween food and occurrence of gregar ines 
special a t ten t ion should be given to the problem of changes in food of larval 
and adult fo rms of ar thropods. In centipedes and mill ipedes l a rvae feed on 
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the same food as adul ts and therefore one can expect tha t there is no di f -
fe rence be tween the gregar ine f a u n a of larvae and adults . In fact , data 
collected du r ing our invest igat ions indicate tha t there is no d i f fe rence in 
the g regar ine species infect ing larvae and adul ts of Chilopoda and Diplopoda. 

A similar phenomenon is observed in hemimatobolic insects e.g. Blatta 
orientalis L. and Ectobius lapponicus L. as their larvae feed on the same 
food as adults . Larvae and adul ts of these species are infected wi th the same 
gregar ines and at the same level. 

In holometabolic insects the inf luence of food on gregar ine infect ions is 
clearly seen. Among studied insects we can dis t inguish groups in which 
l a rvae and adul ts live in the same env i ronment and consume the same 
food e.g. Carabus spp., Tenebrio spp., Geotrupes spp., Tribolium spp. The 
g regar ine f a u n a of la rvae and adul ts of this group of insects is also identical. 

However this phenomenon can be d i f fe ren t in insects that a f t e r the meta -
morphosis change the env i ronment they inhabi ted as larvae, as wi th the 
change of env i ronmen t a change of food and a reaction of gu t contents is 
f r equen t ly connected. These changes can have a various range and a d i f fe ren t 
inf luence on the gregar ine f a u n a of such insects: 

1. changes are neu t ra l for gregar ines and therefore the f a u n a of g re -
gar ines and the i r number is not affected; 

2. changes which af fec t the gregar ine f a u n a e.g. larvae of Agrion spp. 
are infected wi th Actinocephalus sieboldi (Kolliker) whi le the adul ts wi th 
Menospora polyacantha Leger ( F o e r s t e r 1938 b); 

3. changes are so s ignif icant that g regar ine f a u n a of larvae is e l iminated 
and is not t ransmi t ted to adul ts e.g. Melolontha melolontha L.; 

4. due to changes, there are favorable condit ions for gregar ines and 
therefore , a l though larvae are f r ee f rom infection, adul ts become infected 
e.g. Lagria hirta L. and Coccinellidae. 

Our knowledge of these quest ions is very f r a g m e n t a r y and studies are 
conducted to get more informat ion on these problems. 

Analogically, lack or excess of food may inf luence the occurrence of 
gregar ines in ar thropods , just as the kind of food does. S e m a n s 1941 
noticed, that well fed Acrididae were more f r equen t ly infected wi th gregar i -
nes than those suf fe r ing hunger . This is perhaps due to physiological changes 
or, wha t is more probable, insects consuming more food had grea te r chances 
to become infected wi th gregarines. L e o n o v a 1937 found tha t s tarvat ion 
of larvae and beetles of Tribolium confusum Duv. e l iminated Gregarina 
polymorpha Stein f rom thei r guts. 

In l i t e ra tu re there is l i t t le in format ion on the re la t ionship be tween the 
occurrence of gregar ines and the reaction (pH) of their gut . S e m a n s 1941 
explained that the lack of gregar ines in Tettigoniidae is due to the acid 
reaction of their gut (pH = 5.6), bu t Acrididae which have pH = 6.0 are very 
f r equen t ly infected wi th gregarines . 

G o h r e 1943 found tha t tha t location of var ious gregar ine species in 
the gut of Tenebrio molitor depended on pH; Gregarina cuneata Stein is 
located in pa r s cardiaca where pH is f r o m 4.4 to 5.8; G. polymorpha (Ham-
merschmidt) inhabi ts the ventr iculous pa r t whe re pH is f r o m 6.3 to 7.5; and 
G. steini Bernd t parasi t izes the pa r t whe re Malpighian tubules have their 
exits and where pH is f r o m 5.5 to 8.2. 
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Metamorphosis of a r thropods and gregar ine infect ions 

Changes in the f a u n a of gregar ines or in their l ife cycle connected wi th 
the metamorphosis of a r thropods were par t ia l ly discussed in the preceding 
chapter while discussing changes in the env i ronment of the lives of larvae 
and adults . 

The growth and development connected wi th the changes of larval stages 
of myriapods and of insects wi th hemimetabol ic development e.g. Blatta 
spp. do not cause changes in gregar ine fauna . On the other hand , such 
changes are noticeable in insects wi th holometabolic development . 

F e d o t o v a - V i n o g r a d o v a 1924 found close relat ionship be tween 
the development of gregar ine Diplocystis phryganeae F.—V. and the de-
velopment of its host Phryganea grandis L. When the host insect u n d e r w e n t 
metamorphosis gamonts of the gregar ine associated and formed cysts. In 
adul t insects, therefore , only cysts were observed. 

In the course of our studies such a phenomenon has not been observed. 
Though dissecting a great n u m b e r of pupae of Ephestia kiihniella Zell. we 
have not observed that gamonts of Leidyana ephestiae Daviaul t would 
incyst in mass. The ratio of cysts and gamonts was the same in la rvae as in 
pupae. 

Geographical dis t r ibut ion of studied gregar ines 

The dis t r ibut ion of gregar ines is a problem tha t was given very l i t t le 
a t tent ion and consequent ly the data are f r a g m e n t a r y and incomplete. 

It is a known rule in parasitology, tha t the dis t r ibut ion of a paras i te 
coincides wi th the dis t r ibut ion of its host in general . We know m a n y cases, 
however , tha t the paras i te occurs in a lesser area than its host. On the other 
hand, there are cases tha t thanks to parasi t izing two or more hosts the 
paras i te is d is t r ibuted much wider than each of its hosts. 

Several examples of this kind can be met among gregar ines . The 
Gregarina blattarum Siebold studied by us occurs everywhere , whe re their 
host Blatta spp., Blatella spp. and Periplaneta spp. dis t r ibuted. Eugrega-
r ine Leidyana ephestiae Daviaul t and schizogregarine Mattesia dispora Na-
ville were noted in all regions of the world where their host Ephestia 
kiihniella Zell. occurs. In general , therefore , it may be stated, tha t gregar ines 
parasi t izing synanthropic a r thropods are cosmopolitan just as their hosts 
are. This s ta tement can be extended to other species, too. For example 
I observed Gregarina coccinellae sp.n. in Coccinella septempunctata L. in 
Poland and in USSR ( L i p a i S e m j a n o v 1967), probably the same gre-
gar ine was observed by I p e r t i 1964 in I taly and France . 

Stenophora nematoides Leger at Duboscq is the member of g roup of 
gregar ines which are widely dis t r ibuted as they parasi t ize two hosts. This 
gregar ine parasit izes Strongylosoma pallipes (Oliver) in Poland whi le in 
France (Corsica) Strongylosoma italicum Latzel. Didymophyes minuta (Ishii) 
described f rom Tribolium confusum Duv. in J a p a n was observed in Tribolium 
destructor Uytt . in USSR ( L i p a 1966 c). 

Studies on the dis t r ibut ion of gregar ines has a grea t theoret ic significance, 
as it allows to f ind impor tan t in format ion on the way of the i r circulat ion in 
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n a t u r e and on their hosts. These problems connected wi th gregar ines still 
need extensive studies. Results of such invest igat ions on gregar ines of 
Coccinellidae of Palaearct ic and Nearctic are now being prepared by the 
author . 

X. L i s t o f g r e g a r i n e s r e c o r d e d 
h o s t s 1 

i n P o l a n d w i t h t h e i r 

List of fu l ly ident i f ied gregar ines 
1. Acanthospora polymorpha Leger 

Copelatus ruficollis Schall. 
2. Actinocephalus acutispora Leger 

Silpha sp. 
3. Actinocephalus digitatus Schneider 

Carabus cancellatus Illig 
Carabus clathratus L. 
Carabus glabratus Payk. 
Carabus nemoralis Mull. 
Pterostichus vulgaris L. 

4. Actinocephalus dujurdini Schneider 
Lithobius forficatus L. 

5. Actinocephalus dytiscorum (Fran-
tzius) 

Acilius sulcatus L. 
6. Actinocephalus echinatus Wellmer 

Harpalus rufipes Dft. 
Platynus assimilis Payk. , 
Pterostichus diligens Strm. 
Pterostichus gracilis Dej. 
Pterostichus niger Schall. 
Pterostichus vulgaris L. 

7. Actinocephalus notiophili Foerster 
Notiophilus biguttatus F. 

8. Actinocephalus parvus Wellmer 
Cerathopyllidae 

9. Actinocephalus permagnus Wellmer 
Carabus coriaceus L. 

10. Actinocephalus sieboldii (Kölliker) 
Agrion puella (L.) 

11. Actinocephalus tipulae Leger 
Tipula sp. 

12. Ancyrophora balazyi sp. n. 
Carabus coriaceus L. 

13. Ancyrophora gracilis Leger 
Abax ater Villers 
Carabus arvensis Hbst. 
Carabus cancellatus Illig 
Carabus glabratus Payk 

Carabus intricatus L. 
Carabus nemoralis Mull. 
Carabus nitens L. 
Carabus ulrichi Germ. 
Pterostichus niger Schall. 
Pterostichus vulgaris L. 
Silpha sp. 

14. Ancyrophora philonthi sp. n. 
Philonthus laevicollis Boisd. 

15. Ancyrophora stelliformis Schneider 
Carabus violaceus L. 
Philonthus carbonarius Gyll. 
Pterostichus vulgaris L. 
Staphylinus erthropterus L. 

16. Ancyrophora uleiotae Foerster 
Rhizophagus nitidulus Fabr. 
Uleiota platata L. 

17. Ancyrophora uncinata Leger 
Noterus clavicornis Feg. 
Rhanthus exoletus Foerster 

18. Asterophora elegans Leger. 
Limnophilus flavicornis Fbr. 
Limnophilus griseus L. 
Limnophilus rhombicus L. 
Limnophilus sparsus Curt. 
Stenophylax sp. 

19. Beloides firmus (Leger) 
Dermestes atomarius Er. 
Dermestes lardarius L. 

20. Bothriopsides claviformis (Pinto) 
Hyphydrus ovatus L. 

21. Bothriopsides histrio (Schneider) 
Acilius sulcatus L. 
Agabus sp. 
Colymbetes fuscus L. 
Colymbetes paykulli Er. 
Dytiscus dimidiatus Bergst. 
Dytiscus marginalis L. 
Dytiscus sp. 

1 This list is based on pe r sona l inves t iga t ions of t he au tho r and on p a p e r s by 
W e l l m e r 1911 and F o e r s t e r 1938 a, b. 

5 Acta P r o t o z o o l o g i c a 
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Graphoderes bilineatus Hoppe 
Graphoderes zonatus Deg. 
Ilybius ater Deg. 
Ilybius fenestratus F. 
Nartus grapei Gyll. 
Rhanthus exoletus For. 
Rhanthus notatus F. 
Rhanthus pulverosus Steph. 

22. Cnemidospora lutea Schneider 
Glomeris connexa Koch 

23. Coleorhynchus heros (Schneider) 
Nepa cinerea L. 

24. Didymophyes aphodii Foerster 
Aphodius prodromus Brahm. 
Aphodius rufus Moll. 
Aphodius scrutator Hrbst. 
Aphodius sp. 
Ontophagus fracticornis Preyssl. 
Ontophagus nuchicornis L. 

25. Didymophyes hydrobiina Foerster 
Enochrus frontalis Er. 
Hydrobius fuscipes L. 

26. Didymophyes leuckartii Marshall 
Aphodius distinctus Müll. 
Aphodius sp. 

27. Didymophyes ontophagi Foerster 
Ontophagus fracticornis Preyssl. 

28. Didymophyes paradoxa Stein 
Geotrupes stercorarius (L.) 
Geotrupes stercorosus Scriba 
Geotrupes vernalis L. 

29. Didymophyes rotunda Foerster 
Onthophagus ovatus L. 

30. Echinomera hispida (Schneider) 
Lithobius forficatus L. 

31. Echinomera leptoiuli sp. n. 
Leptoiulus proximus (Nemec) 

32. Euspora falax Schneider 
Melolontha melolontha L. 
Melolontha sp. 

33. Gamocystis tenax Schneider 
Ectobius lapponicus L. 
Ectobius lividus Fbr. 

34. Gigaductus exiguus Wellmer 
Pterostichus niger Schall. 

35. Gregarina acridiorum Leger 
Acrydium bipunctatum L. 
Calliptamus italicus L. 
Decticus verrucivorus L. 
Metrioptera grisea Fbr. 

Oedopodida coerulescens L. 
Stenobothrus biguttulus L. 
Stenobothrus haemorrhoidalis 

Charp . 
Stenobothrus lineatus Panz. 
Stenobothrus nigromaculatus 

H.—S. 
Stenobothrus pullus Phill. 

36. Gregarina alphitophagi Foerster 
Alphitophagus bifasciatus Say 

37. Gregarina amarae Frantzius 
Amara familiaris Dft. 
H ar palus rufipes Dej. 
Harpalus rufitarsis Dft. 

38. Gregarina anthici Kamm. 
Formicomus pedestris Rossi 

39. Gregarina atomariae Foerster 
Atomaria sp. 

40. Gregarina blattarum Siebold 
Blatta orientalis L. 
Periplaneta americana L. 

41. Gregarina byrrhina Foerster 
Byrrchus pilula Illig. 
Simplocaria semistriata Fabr. 

42. Gregarina cestiforme Foerster 
Rhagio sp. 

43. Gregarina cetoniae Foerster 
Cetonia sp. 
Osmoderma eremita Scopoli 

44. Gregarina chrysomelae sp. n. 
Chrysomela polita L. 

45. Gregarina cis Foerster 
Cis boleti Scop. 
Cis micans Fabr. 

46. Gregarina clavata Kolliker 
Ephemera vulgata L. 
Cleon sp. 

47. Gregarina coccinellae sp. n. 
Coccinellae septempuctata L. 
Exochomus quadripustulatus L. 
Hippodamia tredecimpunctata L. 
Tytthaspis sedecimpunctata L. 

48. Gregarina coelomica Foerster 
Pyrochroa coccinea L. 

49. Gregarina cuneata Stein 
Alphitobius ovatus Hrbst. 
Tenebrio molitor L. 

50. Gregarina cylindrica Foerster 
Cucujidae 
Ditoma crenata Fabr. 
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51. Gregarina endomychi Foerster 
Endomychus coccineus L. 

52. Gregarina exiguus (Wellmer) 
Amara similata Gyll. 
Pterostichus vulgaris L. 

53. Gregarina forficulae sp. n. 
Forfícula auricularia L. 

54. Gregarina harpali sp. n. 
Harpalus aeneus L. 

55. Gregarina ipidiae Foerster 
Ipidia quadrimaculata Queens. 

56. Gregarina hypophloei sp. n. 
Hypophloeus unicolor Pill. 

57. Gregarina laemophloei Foerster 
Laemophloeus ferrugineus Steph. 

58. Gregarina latifolia Braune 
Niptus hololeucus Falderm. 

59. Gregarina laucornetensis (Schnei-
der) 

Dryops auriculatus Geoffr. 
60. Gregarina longa (Leger) 

Tipulidae 
61. Gregarina lonirostris (Leger) 

Thanasimus formicarius L. 
62. Gregarina macrocephala (Schneider) 

Liogryllus campestris L. 
63. Gregarina macrocephalia sp. n. 

Aphodius depressus Kug. 
64. Gregarina malachiidarum Foerster 

Anthocomus coccineus Schall. 
Axinotarsus pulicarius Fbr. 
Axinotarsus ruficollis Oliv. 
Malachius bipustulatus L. 

65. Gregarina minuta Ishii 
Tribolium confusum Duv. 

66. Gregarina munieri (Schneider) 
Chrysomela cerealis L. 
Chrysomela coerulans Scriba 
Chrysomela graminis L. 
Chrysomela polita L. 
Chrysomela styphylea L. 
Chrysomela violacea Mull. 
Galeruca tanaceti L. 
Galeruca rustica Schall. 

67. Gregarina mystacidarum Frantzius 
Limnophilus flavicornis Fbr. 
Limnophilus (ignarus Hag.?) 

68. Gregarina nemurae Foerster 
Leuctra sp. 
Nemura sp. 

69. Gregarina omalina Foerster 
Cucujidae 
Ditoma crenata Fabr. 
Heperothops dissimilis Grav. 
Omalium rivulare Payk. 

70. Gregarina ovata Dufour 
Forfícula auricularia L. 

71. Gregarina plegaderi Foerster 
Plegaderus saucius Er. 

72. Gregarina polyaulia Wellmer 
Amara aulica Panz. 
Amara familiaris Dftsch. 
Amara similata Gyll. 
Dromius longiceps Dej. 
Harpalus affinis Schrank 
Harpalus aeneus F. 
Harpalus ruficornis F. 

73. Gregarina ptini Foerster 
Ptinus fur L. 
Ptinus latro Fbr. 
Ptinus (pilosus Müll.?) 

74. Gregarina polymorpha (Hammersch-
midt) 

Tenebrio molitor L. 
75. Gregarina rostrata Wellmer 

Lagria hirta L. 
76. Gregarina ruszkovoskii sp. n. 

Coccinella septempunctata L. 
Coccinella quinquepunctata L. 
Coccinella quattuordecimpuncta-

ta L. 
77. Gregarina similis Foerster 

Amphigerontia bifasciata (Latr.) 
Anthicus gracilis Panz. 
Notoxus monocerus L. 
Soronia grísea L. 
Soronia punctatissima Iiiig. 
Telmapthophilus caricis Oliv. 

78. Gregarina soroniae Foerster 
Soronia grísea L. 
Soronia punctatissima Iiiig. 

79. Gregarina steini Berndt 
Tenebrio molitor L. 

80. Gregarina typographi Fuchs 
Ips typographus L. 

81. Gregarina vulgata L. 
Ephemera vulgata L. 

82. Gregarina wellmeri Zwetkow 
Allacma fusca L. 
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99. 

100. 

107. 

108 . 

Tetrodontophora bielanensis 
Wag a 

83. Haylospora psocorum (Siebold) 
Graphopsocus cruciatus (L.) 
Mesopsocus unipunctatus Müll. ioi. 
Lachesilla quercus (Kibe.) 
Psocus quadripunctatus Fabr. 1 0 2 

84. Hoplorhynchus oligacanthus 
(Siebold) 103. 

Calopteryx splendens (Harris) 
85. Iorella wegoreki sp. n. 104. 

Dytiscus marginalis L. 
86. Legeria agilis (Schneider) 105. 

llybius fenestratus F. 
llybius subaeneus Er. 

87. Leidyana ephestiae Daviault 
Ephestia kühniella Zell. 

88. Leidyana gryllorum (Cuenot) 
Liogryllus campestris L. 

89. Mattesia dispora Naville 
Ephestia kühniella Zell. 

90. Menospora polyacantha Leger 1°9-
Agrion puella (L.) 
Agrion pulchellum (Vanderlind) HO-
Enallgma cyathigerum (Charp.) 
Erythroma najas (Hansem.) Hl-
Lestes sponsa Hansem. 
Lestes sp. 112. 
Platychemis pennipes (Pallas) 
Sympecma fusca (Vanderlind). 

91. Monocystis legeri Blanchard 113. 
Pterostichus niger Schall. 

92. Pileocephalus heerii (Köll.) 114. 
Leptocerus aterrimus Steph. 

93. Pyxinia anobii Vincent 
Stegobium paniceum L. 

94. Pyxinia frenzeli Laveran et Mesnil 
Attagenus pellio L. 

95. Pyxinia möbuszi Leger et Duboscq 
Attagenus pellio L. 

96. Pyxinia rubecula Hamm. 
Dermestes vulpinus Fbr. 

97. Rhopalonia lithobii sp. n. u s . 
Lithobius calcaratus Koch 

98. Sciadospora phalangi (Leger) 119. 
Opilio grossipes Herbst. 

116. 

117. 

Sphaerocystis hydrophili Foerster 
Hydrophilus caraboidaes L. 

Steinina diaperis Foerster 
Diaperis boleti L. 

Steinina ovalis (Stein) 
Tenebrio molitor L. 

Stenophora caudata sp. n. 
Chromatoiulus projectus Koch 

Stenophora juli (Frantzius) 
Schizophyllum sabulosum (L.) 

Stenophora julimarginati (Leidy) 
Schizophyllum sabulosum (L.) 

Stenophora nematoides Leger et 
Duboscq 

Strongylosoma pallipes (Oliver) 
Stenophora orthomorphae sp. n. 

Orthomorpha gracilis (Koch) 
Stenophora poznanensis sp. n. 

Orthomorpha gracilis (Koch) 
Stenophora sarmatiuli sp. n. 

Sarmatiulus vilnensis (Jawłow-
ski) 

Stenophora schizophylli sp. n. 
Schizophyllum sabulosum (L.) 

Stenophora strongylosomae sp. n. 
Strongylosoma pallipes (Oliver) 

Stenophora uncigeri sp. n. 
Unciger foetidus Koch 

Stictospora provincialis Leger 
Amphimallon solstitialis L. 
Melolontha sp. 

Stylocephalus brevirostris (Kölliker) 
Hydrous aterrimus L. 

Stylocephalus carabi sp. n. 
Carabus glabratus L. 

Stylocephalus eledonae Foerster 
Eledona agaricola Hrbst. 
Mycetophagus piceus Fabr. 
Penthaphyllus testaceus Hellw. 

Stylocephalus oblongatus (Hammer-
schmidt) 

Opatrum sabulosum L. 
Stylocystis ensifera (Ellis) 

Oxytelus tetracarinatus Block 
Stylorhynchus longicollis Stein 

Blaps mortisaga L. 
Taeniocystis parva Foerster 

Forcipomyia sp. 
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List of gregar ines ident i f ied only to genus 
Actinocephalus sp. 

Cordulea aenea (L.) 
Gomphus vulgatissimus (L.) 
Sialis sp. 

Dacne bipustulata Thunbg. 
Dolichopodidae 
Limnobiidae 
Mycetaea hirta Mrsh. 
Mycetophagus quadripustulatus'L. 
Niptus holoecus Faid. 
Phaedon cochleariae F. 
Phyllobius piri L. 
Platystethus arenarius Geoffr. 
Plegaderus saucius 
Rhopaldonthus fronticornis Panz. 
Telmatophilus caricis Oliv. 
Triplax aenea Schall. 

Didymophyes sp. 
Sphaeridium scaraboides L. 

Gregarina spp. 
Agathidium seminulum L. 
Agathidium sp. 
Cerylon ferrugineum Steph. 
Cerylon histeroides Fbr. 
Cleon sp. 
Corixa sp. 

List of ar thropods in which gregar ines were recorded bu t were not ident i -
f ied even to genus 

Dur ing these studies 46 gregar ine species were recorded f rom 2 species of 
Chilopoda, 8 species of Diplopoda and 34 species of Insecta. Out of this n u m b e r 
20 gregar ines appeared to be new species; besides 1 new genus and 1 new 
fami ly have been described. 26 species were new for Poland and several new 
hosts fo r previously described gregar ines were discovered. A total number 
of recorded gregar ines in Poland reaches 119 species. 

Gregar ines a re parasi tes of a r thropods commonly occuring in Poland and 
infect them in a high percentage. Among infected ar thropods the re are im-
por t an t agr icul tura l and forest pests, beneficial insects and ind i f fe ren t ia l 
species. 

Schizogregarines a re the most pathogenic parasi tes as they parasi t ize 
intracel lular ly . However , the histopathological p ic ture of infected tissues 
by eugregar ines is very similar to tha t caused by schizogregarines. Eugregari-i 
nes, therefore , can be regarded as impor tan t fac tors of the mor ta l i ty of thei r 
hosts. 

On the basis of resul ts of these studies it may be concluded that the 
pathogenici ty of eugregar ines depends on: 1. mechanic damage of gut epi-
thel ium; 2. physiologic inf luence , th rough excret ion of metaboli tes and 
through toxins in the process of pinocytosis and in t racel lu lar or in tercel lular 
development of trophozoites in the gut epi thel ium; 3. the slowing down of the 
absorption of food and s topping the movement of food in the gut due to the 
f i l l ing of the gu t lumen wi th gregar ines ; 4. making the por t of en t ry for 
other microorganisms. 

Anthicus gracilis Panz. 
Cercyon convexiusculus Steph. 
Cychrus rostratus L. 
Notoxus monocerus L. 

Sialis sp. 
Tritoma bipustulata Fbr. 
Ula sp. 

XI. S u m m a r y a n d c o n c l u s i o n s 
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Bacterial septicemia were f r e q u e n t l y observed among Chilopoda, Diplo-
poda and Insecta heavi ly infec ted w i th gregar ines . It indica tes tha t bacter ia 
en te r the body cavity of a r th ropods th rough openings m a d e by sporozoites 
or t rophozoites of g regar ines in the gut epi the l ium. 

Mixed infect ions tha t is s imul taneous infec t ions of a r t h ropods wi th two 
or more parasi t ic protozoans were f r e q u e n t l y observed d u r i n g these s tudied. 
This indicates tha t special s tudies of this p roblem a re ve ry u r g e n t in order 
to expla in the type of in te r re la t ionships exis t ing b e t w e e n protozoans in-
volved in mixed infect ions and the k ind of joint e f fec t on the i r hosts. 

There is a dis t inct re la t ionship, w i t h some except ions, be tween the w a y 
of l i fe of a r thropods and thei r infec t ion wi th gregar ines . A m o n g ar thropods 
l iving in soil, the leaf l i t ter , s tored f lour products or among coprophages, the 
infect ion wi th g regar ines is ex t remely f r e q u e n t and high; t he same concerns 
aquat ic insects. Such env i ronmen t s secure be t t e r su rv iva l of the cysts and 
a be t te r spread of paras i tes in the popula t ion of the i r hosts. F ly ing and pa ra -
sitic insects a re very ra re ly infec ted wi th gregar ines . It is ve ry in te res t ing to 
f ind tha t social insects l ike ants , a re not k n o w n as hosts f o r gregar ines , and 
bees and bark beetles a re very ra re ly infec ted w i th g regar ines . 

The in f luence of metamorphos is on paras i t i sm of g rega r ines requ i res 
special studies. Among Diplopoda, Chilopoda and Insecta-hemimetabola, t he 
f a u n a of gregar ines of la rva l and adul t stages is the same. In the case of 
Insecta-holometabola inhab i t ing as la rvae and adul t s t he same env i ronmen t 
(e.g. s tored food products) the g rega r ine f a u n a is also the same. On the o ther 
hand , the f a u n a of gregar ines of adu l t insects, t h a t leave t h e env i ronmen t in-
habi ted du r ing the larval development , shows s igni f icant changes . In the case 
of Leidyana ephestiae Daviaul t it was not found tha t pupa t ion of Ephestia 
kiihniella Zell. caused associating and incystat ion of gamonts . 

While analyzing the geographic d is t r ibut ion of g r ega r ines th ree groups 
may be dis t inguished: 1. cosmopoli tan species e.g. Leidyana ephestiae Daviau l t 
and Gregarina blattarum Siebold tha t occur e v e r y w h e r e w h e r e the i r hosts 
occur; 2. g regar ines wi th wide d is t r ibut ion t hanks to paras i t i z ing two or m o r e 
host ar thropods , occupying d i f f e r en t regions e.g. Stenophora nematoides Leger 
et Duboscq; 3. gregar ines noted locally a l though the i r hosts a re widely 
d is t r ibuted . 

S T R E S Z C Z E N I E 

B a d a n o 46 g a t u n k ó w g rega ryn p a s o ż y t u j ą c y c h w 2 g a t u n k a c h Chilopoda, 8 g a -
t u n k a c h Diplopoda i 34 g a t u n k a c h Insecta. W t e j l iczbie op isano 20 g a t u n k ó w n o -
wych, oraz 1 nowy r o d z a j i nową rodzinę. S twie rdzono 26 g a t u n k ó w n o w y c h dla 
Polsk i oraz uzupełn iono l is ty żywiciel i dla znanych up rzedn io g r e g a r y n . Łączn ie 
zanotowano w Polsce 119 g a t u n k ó w grega ryn . 

G r e g a r y n y są pospolicie w y s t ę p u j ą c y m i pasoży tami s t a w o n o g ó w w Polsce 
i zaraża ją je w znacznym procencie . Wśród za rażanych s t a w o n o g ó w są w a ż n e szkod-
niki rolnicze i leśne, owady pożyteczne i g a t u n k i obo ję tne . 

Schizogregaryny, j ako pasożyty w e w n ą t r z k o m ó r k o w e , odznacza ją się n a j w i ę k s z ą 
chorobotwórczością . J e d n a k ż e his topatologiczny obraz t k a n e k przy i n w a z j a c h g r e -
g a r y n właśc iwych (Eugregarinaria) jes t ba rdzo zbliżony. Z tego względu należy 
uznać również e u g r e g a r y n y za w a ż n y czynnik śmier te lnośc i w p o p u l a c j a c h ich ży -
wicieli . 
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Na p o d s t a w i e uzyskanych w y n i k ó w s twierdzono, że chorobotwórczość e u g r e -
g a r y n polega n a : 1. m e c h a n i c z n y m uszkodzeniu nab łonka je l i ta ; 2. f iz jo logicznym 
wpływie , poprzez wydz ie lan ie me tabo l i t ów i toksyn w proces ie pinocytozy, 
w okres ie życia t ro fozo i tów w n a b ł o n k u jel i ta , w s k a z u j ą na to obszerne j a m y 
w t k a n k a c h żywicie la wokół pasoży ta ; 3. u t r u d n i a n i u p r z y s w a j a n i a p o k a r m u oraz 
jego p r z e s u w a n i a się w jel icie w s k u t e k wype łn ian ia świa t ła p rzewodu p o k a r m o -
wego ; 4. t w o r z e n i u w r ó t i n f e k c j i dla innych g r u p mik roo rgan izmów. 

Sep t i cemic b a k t e r y j n e były ba rdzo często o b s e r w o w a n e u krocionogów, p a r e c z -
n i k ó w i o w a d ó w si lnie za rażonych przez g r ega ryny . W s k a z u j e to na p rzen ikan ie 
bak te r i i do j a m y ciała s t a w o n o g ó w przez o twory pows ta ł e w wyn iku uszkadzan ia 
n a b ł o n k a p rzez sporozoi ty lub t ro fozo i ty g r ega ryn . 

Mieszane i n w a z j e czyli j ednoczesne za rażan ie żywicieli przez d w a l u b więce j 
pasożytn icze p i e r w o t n i a k i było często o b s e r w o w a n y m z jawisk iem. W s k a z u j e to na 
po t rzebę p o d j ę c i a b a d a ń ce lem w y j a ś n i e n i a jak iego r o d z a j u jest w z a j e m n e oddzia-
ł y w a n i e p i e r w o t n i a k ó w na swoich żywicieli p rzy ł ą cznym zarażeniu . 

I s t n i e j e w y r a ź n a , choć n ie pozbawiona w y j ą t k ó w , zależność między sposobem 
życia s t a w o n o g ó w a za rażan iem ich przez g rega ryny . Wśród s t awonogów ży j ących 
w glebie, ściółce, p r o d u k t a c h m ą c z n y c h lub u k o p r o f a g ó w zarażenie przez g r e g a r y n y 
jes t w y j ą t k o w o częste i wysok ie . Podobnie jes t t akże u o w a d ó w wodnych . Tego 
r o d z a j u ś r o d o w i s k a zapewn ia j ą bowiem lepsze p rzeżywanie cyst oraz k o n t a k t o w a -
nie się za rażonych żywicieli ze zd rowymi s t awonogami . Na tomias t o w ad y pasoży t -
nicze oraz l a t a j ą c e są r z a d k i m i żywicie lami g regaryn . J e s t i n t e r e su j ące , że ż y j ą c e 
w dużym zagęszczeniu m r ó w k i n ie są zarażone przez g rega ryny , a wśród k o r n i k ó w 
grega rynozy są ba rdzo r z a d k i e i n o t o w a n e ty lko u Ips typographus. 

W p ł y w m e t a m o r f o z y na za rażen ie przez g rega ryny w y m a g a dok ładnych b a d a ń . 
U Chilopoda, Diplopoda i Insecta-hemimetabola, p a r a z y t o f a u n a l a r w i postaci do-
rosłych jes t j e d n a k o w a . Również u o w a d ó w z zupe łnym przeobrażeniem, w p r z y -
p a d k u zamieszk iwan ia tych s a m y c h ś rodowisk przez l a r w y i owady dorosłe, skład 
ich p a r a z y t o f a u n y jest j e d n a k o w y . Na tomias t u s tawonogów, k t ó r e j ako imagines 
opuszczają ś rodowisko zamieszk iwane w okres ie rozwoju l a rwa lnego , skład g r e -
ga ryn ulega zmianie . W p r z y p a d k u Leidyana ephestiae Dav iau l t nie s twierdzono 
aby p rzepoczwarczen ie się gąs ien ic j e j żywiciela mk l ika mącznego (Ephes t ia 
kiihniella Zell.) poc iąga ło za sobą incys towan ie się gamon tów. 

Na p o d s t a w i e danych o geogra f i cznym rozprzes t rzen ien iu można wyróżnić t rzy 
g rupy g r e g a r y n : 1. g a t u n k i kosmopol i tyczne np. m. in. Leidyana ephestiae Dav iau l t 
i Gregarina blattarum Siebold w y s t ę p u j ą wszędzie tam, gdzie w y s t ę p u j ą ich ży-
wiciele; 2. g a t u n k i o sze rok im zasięgu dzięki t emu , że za raża ją dwu l u b więce j 
żywicieli, k t ó r y c h zasięgi nie zachodzą na siebie np. m. in. Stenophora nematoides 
Leger et Duboscq ; 3. g a t u n k i n o t o w a n e loka ln ie chociaż ich żywiciele są g a t u n k a m i 
szeroko rozprzes t r zen ionymi . 
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E X P L A N A T I O N OF P L A T E S I—XLII I 

Figs . 1—2. Stenophora caudata sp. n. f r o m Chromatoiulus projectus Koch 
I—2: G a m o n t s (X300) 

Figs . 3—4. Stenophora juli (Frantzius) f r o m Schizophyllum sabulosum (L.) 
3: G a m o n t (X30G) 
4: P r o t o m e r i t e and p a r t of d e u t o m e r i t e (X300) 

Figs . 5—7. Stenophora julimarginati (Leidy) f r o m Schizophyllum sabulosum (L.) 
5: Trophozoi te (X160) 
6—7: G a m o n t s (X400 and X200) 

Figs . 8—10. Stenophora nematoides L. et D. f r o m Strongylosoma pallipes (Oliver) 
8—9: G a m o n t s (X120) 
10: P a r t ef ep imer i t e (E), p ro tomer i t e (P) and pa r t of d e u t o m e r i t e (D) (X300) 

Figs . 11—18. Stenophora orthomorphae sp. n. f r o m Orthomorpha gracilis (Koch) 
I I—15: Subsequen t s tages in the m a t u r a t i o n of t rophozoi tes (X300) 
18—18: G a m o n t s ; not ice high mot i l i ty of deu tomer i t e and solid shape of 
p r o t o m e r i t e (X300) 

Figs . 19—22. Stenophora poznanensis sp. n. f r o m Orthomorpha gracilis (Koch) 
19—20: Oval t rophozoi tes (X200) 
21—22: G a m o n t s (X20C) 

Figs . 23—25: Stenophora sarmatiuli sp. n. f r o m Sarmatiulus vilnensis ( Jawłowski) 
23—24: G a m o n t s (X200 and X60 respect ively) 
25: Cyst (X150) 

Figs. 26—32. Stenophora schizophylli sp. n. f r o m Schizophyllum sabulosum (L) 
26—27: Trophozoi tes (X200) 
28: G a m o n t (X200) 
29: P r o t o m e r i t e and p a r t of deu tomer i t e (X600) 
30—32: Gu t of t he host damaged by the pa ras i t e : J — ep i the l i um of the in tes t i -
ne, T — trophozoi tes , G — gamonts , N — nucleus of t h e g a m o n t w i t h single 
k a r y o s o m e (X300 to X600) 

Figs . 33—36. Stenophora strongylosomae sp. n. f r o m Strongylosoma pallipes (Oliver) 
33—35: G a m o n t s (X200) 
36: M a l - f o r m e d g a m o n t (X230) 

Figs. 37—39. Stenophora uncigeri sp. n. f r o m Unciger joetidus Koch 
37—38: G a m o n t s (X200) 
39: Cyst (X80) 

Figs . 40—44. Cnemidospora lutea Schneider f r o m Glomeris connexa Koch 
40: G a m o n t s (X80) 
41: E p i m e r i t e (E), p ro tomer i t e (P) and p a r t of d e u t o m e r i t e (D) (X250) 
42: Typica l p ro tomer i t e and p a r t od deu tomer i t e (X250) 
43: G r o u p of n o r m a l and m a l - f o r m e d g a m o n t s (X8G) 
44: G u t of t he host damaged by the p a r a s i t e (X20) 

Figs. 45—46. Echinomeria leptoiuli sp. n. f r o m Leptoiulus proximus (Nemec) 
45: G a m o n t (X200) 
46: G a m o n t at t he gu t ep i the l ium (X100) 

Fig . 47. Actinocephalus dujardini Schneider f r o m Lithobius forficatus L. 
47: G a m o n t (X200) 

Figs. 48—51. Echinomera hispida (Schneider) f r o m Lithobius forficatus (L.) 
48—49: G a m o n t s (X200) 
50: G a m o n t wi th vis ible nuc leus (X200) 
51: Trophozo i t e of the pa r a s i t e in the gut wa l l of t h e hos t (X150) 

Fig. 52. Rhopalonia lithobii sp. n. f r o m Lithobius calcaratus Koch 
52: G a m o n t s (X250) 

Fig . 53. Gamocystis tenax Schneider f r o m Ectobius lapponicus L. 
53: Associa t ion of gamon t s (X200) 

Figs . 54—60. Gregarina blattarum Siebold f r o m Blatta orientalis L. 
54—56: Trophozoi tes (X300) 
57: M a t u r e g a m o n t wi th vis ible nuc leus (X200) 
58: G a m o n t s in associat ion (X200) 
59: Young cyst w i th signs of fu s ion of t w o g a m o n t s (X100) 
60: M a t u r e cyst (X100) 
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Figs. 61—66. Gregarina chrysomelae sp. n. f r o m Chrysomela polita L. 
61: Y o u n g g a m o n t w i t h visible nuc leus (X300) 
62: M a t u r e g a m o n t (X200) 
63: G a m o n t in the gas t r ic caecum of the gu t of host (X10G) 
64: G u t of t h e host heav i ly in fec ted w i t h g rega r ines seen as d a r k spots (X40) 
65: G a m o n t s seen in the gu t of t h e host (X100) 
66: T h r e e g a m o n t s in associat ion (XliCO) 

Figs. 67—71. Gregarina cocinellae sp. n. f r o m Coccinella septempunctata L. 
67 and 69: G a m o n t s in associat ions (X200 and X100 respect ively) 
68: G a m o n t (X300) 
70: Cyst w i t h signs of fu s ion of t w o g a m o n t s (X100) 
71: Cha in of spores (X900) 

Figs. 72—77. Gregarina cuneata S te in f r o m Tenebrio molitor L. 
72: G a m o n t s of G. cuneata (GC) and G. steini B e r n d t (GS) in associa t ions (X80) 
73: P r o t o m e r i t e and deu tomer i t e of t he p r im i t e (X320) 
74: D e u t o m e r i t e (D) of t he p r im i t e and p ro tomer i t e (P) and d e u t o m e r i t e (D) 
of t he sa te l l i t e (X320) 
75: Trophozo i tes (T) and g a m o n t s (G) in t h e gu t of the host (X50) 
76: Cross sect ion t h r o u g h the gu t of T. molitor w i t h vis ible g a m o n t s a n d 
t rophozo i tes (X50) 
77: Cyst a t t h e gu t ep i the l ium of t h e host (X300) 

Figs. 78—79. Gregarina forficulae sp. n. f r o m Forficula auricularia L. 
78—79. G a m o n t of G. forficulae (GF) and G. ovata Dufour (GO) in assoc ia t ions 
(X40 a n d X80 respect ively) 

Fig. 80. Gregarina harpali sp. n. f r o m Harpalus aeneus L. 
80: G a m o n t w i t h visible nuc leus (X160) 

Figs. 81—82. Gregarina hypophloei sp. n. f r o m Hypophloeus unicolor Pill . 
81: F o u r and two g a m o n t s in associa t ions (X120) 
82: G a m o n t (X200) 

Figs. 83—85. Gregarina macrocephalia sp. n. f r o m Aphodius depressus Kug . 
83: G a m o n t s (X120) 
84: G a m o n t in gast r ic caecum (X120) 
85: G u t of t h e host heavi ly infected w i t h the p a r a s i t e seen as d a r k spots (X40) 

Figs. 86—88. Gregarina minuta (Ishii) f r o m Tribolium confusum Duv. 
86: G a m o n t s in associat ion (X100) 
87: Cyst and g a m o n t s (X100) 
88: G a m o n t s in associat ion (X100) 

Figs. 89. Gregarina munieri (Schneider) f r o m Chrysomela coerulans Scr iba 
89: G a m o n t s in associat ions (X80 and X200) 

Figs. 90—92. Gregarina ovafa D u f o u r f r o m Forficula auricularia L. 
90: G a m o n t s in associat ion (X50) 
91: Sa te l l i t e f r o m t h e b roken associa t ion; P — pro tomer i t e , D — d e u t o m e r i t e 
(X150) 
92: P r i m i t e (PR) and satel l i te (SA) f r o m b roken associat ion (X15C) 

Figs. 93—98. Gregarina rostrata Wel lmer f r o m Lagria hirta L. 
93—95: G a m o n t s in associa t ions (X120) 
96: Cyst (X100) 
97—98: G a m o n t s (G) and t rophozoi tes (T) in the gut of t he host (X200) 

Figs. 99—100. Gregarina ruszkowskii sp. n. f r o m Coccinella quinquepunctata L. 
99—100: G a m o n t s in mul t ip le associa t ions (X150 and X300 respect ive ly) 

Figs. 101—103. Gregarina steini Be rnd t f r o m Tenebrio molitor L. 
101—102: G a m o n t s in associat ion (X150) 
103: Trophozo i tes in the gu t wa l l of t h e host (X200) 

Figs. 104—106. Gregarina typographi F u c h s f r o m Ips typographus L. 
104—105: G a m o n t s (G) and t rophozoi tes (T) (X100) 
106: G a m o n t s in associat ion (X200) 

Figs. 107. Euspora fallax Schneider f r o m Melolontha melolontha L. 
107: Cyst (X100) 

Figs. 108—114. Leidyana ephestiae Dav iau l t f r o m Ephestia kiihniella Zell. 
108—109: Trophozoi tes : E — epimer i te , P — pro tomer i t e , D — d e u t o m e r i t e 
(X200) 
110: Cyst (X100) 
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111—113: Gamont s : In Fig. 113 nuclei a r e seen in g a m o n t s as whi te spots 
(X40 to X120) 
114: Gamont s in t he gu t l umen of the host (X120) 

Figs. 115—118. Didymophyes ontophagi Foers te r f r o m Ontophagus fracticornis 
Preyssl . 
115—117: Gamon t s in gas t r ic caeca (X120) 
118: Gut of the host infected w i th gregar ines seen as d a r k spots (X80) 

Figs. 119—120. Didymophyes paradoxa Stein f r o m Geotrupes stercorosus Scriba 
119: Gamont s in associat ion (X200) 
120: Cyst (X300) 

Figs. 121—125. Bothriopsides histrio (Schneider) f r o m Dytiscus marginalis L. 
121—122: Trophozoi tes : E — epimeri te , P — protomer i te , D — deutomer i te 
(X50 and X120 respect ively) 
123—125: G a m o n t s (X120 to X45C) 

Fig. 126. Coleorhynchus heros (Schneider) f r o m Nepa cinerea L. 
126: Trophozoi te a t the gut wal l (X160) 

Fig. 127. Pyxinia frenzeli L. et M. f r o m Attagenus pellio L. 
127: G a m o n t (X200) 

Figs. 128—130. Stictospora provincialis Leger f r o m Amphimallon solstitialis L. 
128: Cross section t h rough t h e gut of the host infected w i th the paras i t e : 
I — w a l l of t he intest ine, G — g a m o n t s , F B — f a t body, M T — Malpighian 
tubu les (X50) 
129: Gamont s (X40) 
130' G a m o n t at t he wal l of the gu t w i th visible nuc leus w i t h karyosomes 
(X200) 

Figs. 131—137. Ancyrophora balazyi sp. n. f r o m Carabus coriaceus L. 
131—134: Trophozoi tes ; E — epimeri te , P — protomer i te , D — deu tomer i t e 
(X120). In Fig. 134 nuclei a r e seen. 
135: Cyst (X20) 
136—137: Gamon t s ; E — p a r t of epimeri te , P — pro tomer i te , D — deutomer i te 
(X200) 

Figs. 138—139. Ancyrophora philonthi sp. n. f r o m Philonthus laevicollis Boisd. 
138—139: Gamon t s (X150) 

Figs. 140—144. Ancyrophora stelliformis Schneider f r o m Pterostichus vulgaris L. 
140: Gamont s (G) and t rophozoi tes (T) (X150) 
141—143: Gamon t s (X80 to X150) 
144: Cyst (X120) 

Figs. 145—150. Stylocephalus carabi sp. n. f r o m Carabus glabratus L. 
145—146: Gamon t s (X100) 
147: P ro tomer i t e (P) and p a r t of deu tomer i t e (D) (X200) 
148—149 Gamon t s (G) and t rophozoi tes (T) (X80) 
150: Cyst (X12) 

Figs. 151—157.Stylocephalus oblongatus (Hammerschmidt ) f r o m Opatrum sabulo-
sum (L.) 
151: Trophozoi te ; E — epimeri te , P — protomer i te , D — deu tomer i t e (X100) 
152: P ro tomer i t e and p a r t of deu tomer i t e of gamon t (X160) 
153: Dead t rophozoi te (X160) 
154: G a m o n t w i th nucleus seen as wh i t e spot (X160) 
155: P ro tomer i t e w i th sign of b roken ep imer i te and p a r t of deu tomer i t e (X250) 
156: Cyst (X40) 
157: Cyst and gamon t s (X40) 

Figs. 1 5 8 — I o r e l l a wegoreki sp. n. f r o m Dytiscus marginalis L. 
158 and 161: Trophozoi tes ; E — epimer i te ; P — pro tomer i te , D — deu tomer i t e 
(X40 and X120 respect ively) 
159, 160, 162, 163, 164, 16^, 167: Gamonts : N — k i d n e y shaped nuc leus (all X150 
except Fig. 159 t h a t is X40) 
165: Gamon t s in associat ion (X20) 
166: Trophozoi te w i th cont rac ted body (X150) 
167: Gamon t s f r o m broken associat ion (X40) 
168: Gamont s in bent associat ion (X20) 
169: A t t achmen t of p ro tomer i t e to p ro tomer i t e ; not ice special morphologica l 
f e a t u r e s ensur ing good a t t a c h m e n t (X150) 
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Figs . 170—183. Mattesia dispora Navi l le f r o m Ephestia kühniella Zell. 
170: F a t body cell des t royed by sporozoites (S) and m a c r o g a m e t e s (MaG); 
H — hemocy tes (X1000) 
171: Sporozoi tes in the smeared t i ssue of dead host (X1000) 
172: Sporozoi te ins ide t h e hemocy te (X1000) 
173: F a t body des t royed by deve lopmen ta l s tages of t he pa ras i t e : S P — spores, 
Mi — micronuc lear schizont, Ma — m a c r o n u c l e a r schizont, G M — gametocytes , 
V — v a c u o l e s (X800) 
174: Macronuc lea r schizont (X1000) 
175: Macronuc lea r merozoi tes (X1C00) 
176: Gametocy tes (GM) in the f a t body (X1000) 
177: Spores and sporozoites cap tu red ins ide t h e cyst f o r m e d by hemocytes of 
t h e hos t as ev idence of phagocyt ic r eac t ion (X600) 
178: Degenera ted gametocy tes cap tu red by g r o u p of hemocytes (X1C00) 
179: N o r m a l spores (Sn) and empty spores (Se) in t h e smea red t i ssue of t h e 
dead hos t (X1200) 
180: G r o u p of spores f loa t ing in the h e m o l y m p h at Malp igh ian tubu les (X250) 
181: Spores as seen under phase con t ras t (X1000) 
182—183: F a t body of t he host l a r v a e des t royed by t h e spores of p a r a s i t e 
seen as d a r k spindle shaped bodies; C — cut icu le of t h e l a r v a e (X800 a n d 
X200 respect ively) 

Fig . 184. Pa tho log ica l changes in t h e f a t body of Ephestia kühniella Zell, infec ted 
w i t h Mattesia dispora Navi l le ; S P — pai r of spores on gametocys t , GM — 
gametocy tes , C — cut icule , V — vacuoles (X800) 

Figs. 185. Ep i the l ium of t h e gu t of Lagria hirta L. des t royed by t rophozoi tes of 
Gregarina rostrata We l lmer ; notice cavi t ies su r round ing each t rophozoi te t h a t 
a r e evidences of pinocytosis (X400) 

Fig. 186. Hype th roph ied gut caeca of Chrysomela polita L. in fec ted w i t h Gregarina 
chrysomelae sp., G — g a m o n t s of t h e p a r a s i t e (X150) 

Figs. 187—188. Ep i the l ium of t h e gu t of Ephestia kühniella Zell, des t royed by g a -
m o n t s and t rophozoi tes of Leidyana ephestiae Dav iau l t : G — gamonts , T — 
trophozoi tes , M — muscles, F B — f a t body, C — cut icule (X400 and X50 r e spec -
t ively) 

Figs. 189—190. Gut ep i the l ium of Amphim.allon solstitialis L. damaged by g a m o n t s 
of Stictospora provincialis Leger ; F B — f a t body, M T — Malp igh ian tubu le s , 
F — food in the gu t l u m e n (X800) 

Fig. 191. Gu t ep i the l ium of Tenebrio rnolitor L. damaged by g a m o n t s and t r o p h o -
zoites of Gregarina cuneata Ste in; not ice the cavi t ies su r round ing each t r o -
phozoi tes as ev idence of pinocytosis (X200) 

Fig. 192. Cav i ty su r round ing t rophozoi te of Gregarina steini B e r n d t inside t h e 
gu t ep i the l ium of Tenebrio molitor L. (X200) 

Fig. 193. Cavi ty su r round ing the t rophozoi te of Echinomera hispida (Schneider) 
ins ide the gu t ep i the l ium of Lithobius forficatus L. (X200) 

Fig. 194. Mixed infect ion of Ephestia kühniella Zell, w i t h g a m o n t s of Leidyana 
ephestiae Dav iau l t and spores of Mattesia dispora Navi l le (X160) 

Fig. 195. Mixed infect ion of Geotrupes stercorosus Scr iba w i t h g a m o n t s of Didy-
mophyes paradoxa Stein and spores of a mic rospor id ian of t h e genus Plisto-
phora (X160) 

Fig. 196. Mixed infect ion of Tribolium confusum D u v a l w i t h g a m o n t s of Gregarina 
minuta Ishii and oocysts of coccidian Adelina tribolii B h a t i a (X160). 
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