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Laboulbenia stenolophi is reported for the first time from Japan. Stenolophus iridicolor and S. propinquus are added as 
new hosts. The crowded antheridia and the protruding (bulging) cell IV are characteristic of this fungus, although thalli 
with an almost normal cell IV sometimes occur. Laboulbenia anoplogenii on Anoplogenius is easily distinguished from 
what has been called L. anoplogenii on Stenolophus, Astigis, Abacetus and Chlaeminus by the following characters: 1 ) 
no crowded antheridia can be observed throughout thallus development, but many sterile long branches can be observed 
instead; 2) cell IV starts to undergo cell division early in thallus development; 3) cell V extends downward to the level of 
cell VII, rather than extending only as far as the perithecial basal cells; and 4) cell VI is usually longer and extends farther 
distally than cell Ill. Anoplogenius is the host genus of L. anoplogeniiand the records from other hosts represent misap- 
plied names. 
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Laboulbenia stenolophi Spegazzini (Ascomycetes, 
Laboulbeniales) was described from an Italian carabid, 
Stenolophus teutonus (Schrank) (Coleoptera, Carabidae, 
Harpalini). Later, L. stenolophiwas also reported on the 
same host species from Tunisia (Maire, 1916), Hungary 
(Banhegyi, 1944), and Germany (Scheloske, 1969). 
Terada (1976) reported this fungus from Taiwan on 
Stenolophus quinquepustulatus (Wiedemann). His illus- 
trations (Fig. 2: 4, 5 in Terada, 1976) of L. stenolophi 
showed a strongly protruding cell IV. On the other hand, 
various authors have misapplied the name Laboulbenia 
anoplogenii Thaxter to specimens on Stenolophus (Thax- 
ter, 1908; Baumgartner, 1923; Sugiyama, 1971; 
Balazuc, 1974, 1982; Rossi, 1982; Sugiyama and 
Phanichapol, 1984; Santamaria, 1985, 1989, 1998; 
Majewski, 1999). 

Laboulbenia anoplogenii Thaxter was described from 
a Chinese carabid, Anoplogenius cyanescens (Hope) 
[=A.  circumcinctus (Motschulsky), Harpalini, Carabidae] 
(Thaxter, 1899). In his monograph,Thaxter (1908, PI. 
LV, Figs. 4, 5) illustrated a specimen taken from a North 
American carabid, Stenolophus fuliginosus Dejean and 
the type from China as well. Numerous conspicuous an- 
theridia are present on the North American specimen 
whereas on the type they are not visible. This difference 
is an important diagnostic character of L. anoplogenii. 

Labou/benia steno/ophi Spegazzini, Redia 10: 65. 1914. 
Type: On Stenolophus (s. str.) teutonus (Schrank), 
Italy. Figs. 1-11 

Records under misapplied names: 
Labou/benia polyphaga Thaxter 

on Stenolophus (s. str.) mixtus (Herbst) (Stadelman 

and Poelt, 1962). 
Laboulbenia anoplogenii Thaxter 

on Stenolophus (s. str.) fuliginosus Dejean (Thaxter, 
1908; as L. anaplogenii); on Stenolophus (s. str.) mix- 
tus (Herbst) (Baumgartner, 1923; as L. anaplogenii); 
on Stenolophus sp. (Sugiyama, 1971; as L. 
anaplogenil~; on Stenolophus (s. str.) mixtus (Herbst) 
(Balazuc, 1974); on Stenolophus (Egadroma) smarag- 
dulus (Fabricius) (Balazuc, 1982); on Stenolophus 
(Egadroma) relucens (Erichson) (Rossi, 1982); on 
Stenolophus (Egadroma) quinquepustulatus (Wiede- 
mann) (Sugiyama and Phanichapol, 1984); on Steno- 
Iophus (s. str.) teutonus (Schrank) (Santamaria, 1989; 
Majewski, 1999); on Stenolophus (s. str.) discophorus 
(Fischer von Waldheim) (Santamaria, 1989); on 
Stenolophus (s. str.) skrimshiranus Stephens (San- 
tamaria, 1998). 

Laboulbenia anoplogenii Thaxter subsp, anoplogenii 
on Stenolophus (s. str.) teutonus (Schrank) (Santamar- 
ia, 1985). 

Specimens examined: [France] On Stenolophus (s. 
str.) teutonus (Schrank), KT-1479, Vico Corse, 3-VIII- 
1968, G. Ledoux leg. On Stenolophus (s. str.) mixtus 
(Herbst), KT-1480, Batz sur Mer, Loire Atlantique, 12- 
VII1-1964, G. Ledoux leg. [Japan] On Stenolophus (s. 
str.) iridicolor Redtenbacher, KT-462, Horomui, Iwamiza- 
wa, Hokkaido; KT-848, Ichiba, Tokushima Pref. On 
Stenolophus (s. str.) propinquus Morawitz, KT-314, 
Kawazu, Muikaichi, Shimane Pref.; KT-1475, Hurukawa, 
Hiroshima, Hiroshima Pref.; KT-1434, 1435, Nukui, 
Kake, Hiroshima Pref. On Stenolophus (Egadroma) quin- 
quepustulatus (Wiedemann), KT-1471, Otomi, Iriomote- 
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Figs. 1-2. Laboulbenia stenolophi. 1. Thallus with mature perithecium and almost hyaline outer appendage. KT-1479, from S. teu- 
tonus. 2. Thallus with mature perithecium and brown outer appendage. KT-1475, from S. propinquus. Bar=50/~m. 

jima, Okinawa Pref. 
Measurements: Total length to tip of peri thecium 

2 8 0 - 3 9 0  f iT ;  perithecia 1 2 5 - 1 6 0  x 55 -78  f iT ;  cell V 
2 3 - 2 5 x  13 -15  f iT ;  appendages up to 400 ffm; asco- 
spores 4 0 - 4 5  x 4 f iT .  

Several specimens on S. teu tonus  (Figs. 1 ,3 )  and S. 
mix tus  f rom France were examined. There were no 
noticeable differences between those from the two  
hosts. The color of the thall i is subhyaline at first, be- 
coming brownish ye l low to yel lowish brown, w i th  a more 
or less grayish t inge, or sometimes amber-colored. The 
appendages are almost hyaline or yel lowish. The foot,  
the insertion cell, and the perithecial apex under the hya- 

line ostiole are almost black, al though a more or less 
brownish t inge in the black colorat ion might be noticea- 
ble. Cell IV is usually protruding (bulging) at the outer 
corner, al though the degree of protrusion is variable.Cell 
division in cell IV was not observed. Cell V is wedge- 
shaped, smaller and shorter than cell IV, and distant from 
cell VII. Cell VI is variably shorter than cell II1. The peri- 
thecium is more or less inflated lateral ly (the most inflat- 
ed port ion is usually at the middle) and forms a well 
dif ferentiated neck at the apex. The insertion cell is 
situated far above the base of the perithecium. The out- 
er appendage consists of several long f i lamentous 
branches, whereas the inner appendage consists of a 
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Figs. 3-5. Laboulbenia stenolophi. 3. Thallus with cell IV weakly bulging at outer corner (arrow). KT-1479, from S. teutonus. 4. 
Stout thallus on spine of host leg. Cell IV is strongly protruding (arrow). KT-1434, from S. propinquus. 5. Brown branches of 
outer appendage grouped in threes; basal cell (f) is stout and larger than basal cell (g) of inner appendage. KT-1475, from S. 
propinquus. Bar=25/~m (Fig. 5), 50/~m (Figs. 3, 4). 

short branchlet wi th crowded antheridia on either side. 
These are similar to those in the original photographs of 
L. stenolophi (Spegazzini, 1914). 

Japanese specimens have also been examined and 
are similar in character. The color of the perithecium 
and the receptacle is usually brownish yel low or yel low- 
ish brown, sometimes with a grayish tinge, but not wi th 
an amber coloration. Some thalli found on S. propinquus 
had a brown outer appendage (Figs. 2, 5). Cell IV varies 
from almost normal to protruding (Figs. 4-8). The 
crowded antheridia arise early in thallus development 
(Figs. 6, 7, 10) and persist long afterwards (Fig. 2). A 
long, branched, spirally twisted trichogyne arises from a 
young perithecium (Fig. 9). The basal cell (f) of the out- 
er appendage is short and thick, larger than the basal cell 
(g) of the inner appendage, and has two suprabasal cells 
placed side by side, from which long branches arise (Figs. 
5,11).  

Spegazzini (1914) accompanied his description of L. 
stenolophi with three photographs. The host was S. 
teutonus from Italy. These photographs show the fol- 
lowing features: 1 ) in the young thallus (63 a), the inner 
appendage consists of crowded antheridia and the outer 
appendage consists of several long fi lamentous branch- 
es, the basal cell of the outer appendage is larger than the 
basal cell of the inner appendage, cell IV is normal, and 
cell VI is shorter than cell III; 2) in one mature thallus (63 
b, left), cell IV seems to be protruding and the inner ap- 

pendage has no long branches; 3) another mature thallus 
(63 b, right) has broken appendages and a bulging cell IV. 
Spegazzini (1914) described the color of L. stenolophi as 
"melleo-subhyalina", which probably means subhyaline 
to honey- colored. 

Thalli on S. teutonus were more clearly illustrated by 
Santamaria (1985, Fig. 5; 1989, Pl. XV, Figs. c, d) and 
Majewski (1999, Fig. 3, a-c). They show the inner ap- 
pendage with numerous antheridia and a protruding cell 
IV. Thalli wi th similar characters are also known on S. 
mixtus (Balazuc, 1974, Fig. 13, as L. anoplogenii; Stadel- 
mann and Poelt, 1962, Fig. 18, as L. polyphaga). Al- 
though not illustrated, it is probable that the thalli on Asi- 
an S. smaragdulus (Balazuc, 1982) and on African S. 
relucens (Rossi, 1982) probably have similar forms. 

A North American form on S. fuliginosus illustrated 
by Thaxter (1908, PI. LV, Fig. 5) and a Rumanian form on 
S. discophorus photographed by Santamaria (1989, PI. 
XV, Figs. f, g) clearly showed division of cell IV. Proba- 
bly because of this, these specimens were considered to 
be L. anoplogenii. However, because of other charac- 
ters, such as the inner appendage with numerous an- 
theridia, they are referable to L. stenolophiinstead. Divi- 
sion of cell IV in their reports may only be occasional, and 
a study of more material including young thalli from these 
hosts is very much needed. 

B~inhegyi (1940, PI. IX, Fig. D) reported a thallus 
having a normal cell IV as L. polyphaga on a Hungarian S. 
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Figs. 6-11. Laboulbenia stenolophi. 6, 7, 10: KT-1471, from S. quinquepustulatus, and 8, 9, 11: KT-1435, from S. propinquus. 
6. Young thallus with normal cell IV (arrow). 7. Young thallus with slightly bulging cell iV (arrow). 8. Young thallus with con- 
spicuous protrusion of cell IV (arrow). 9. Young thallus with long, spirally twisted trichogyne (tr). 10. Basal portion of append- 
ages, showing numerous antheridia. Arrow indicates spermatium in antheridial neck. 11. Thallus with almost mature peritheci- 
um and weakly bulging cell IV. Basal cell (f) of outer appendage is stout and larger than basal cell (g) of inner appendage. Cell V is 
small and far from cell VII. Cell Vl is shorter than cell II1. Black insertion cell is situated at the middle of the perithecium. Bar= 10 
pm (Fig. 10) and 25/~m (remaining figures). Stained with acetocarmine. 

mixtus. His i l lustrat ion showed an outer  appendage 
w i th  a tall basal cell (about t w o  t imes longer than wide)  
f rom which t w o  long branches arose. Thaxter  (1896) 
showed a long, nar row basal cell of the outer  appendage 
in L. polyphaga, rather than a short ,  broad cell as in L. 
stenolophi. No type was  designated by Thaxter  for L. 
polyphaga (Thaxter,  1893),  a l though Farlow Herbarium 

slide 8460  is labelled as type,  the host being Olisthopus 
parmatus (Say), [Carabidae, Platynini] ,  f rom York,  Maine; 
the color was  umber  (yel lowish b rown,  not orange- 
brown) ,  w i th  per i thec ium and upper receptacle darkest  
and cell V a lmost  colorless (personal communica t ion  
f rom I. Tavares). In the original descr ipt ion of L. poly- 
phaga, Thaxter  l isted four di f ferent carabid genera as its 
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Figs. 12-14. Laboulbenia anoplogenii. KT-1470, from A. cyanescens. 12. Fully mature thallus with cell IV divided into four super- 
posed cells. 13. Mature thallus showing cell IV divided into three superposed cells; bottom level of cell V (arrowhead) is close to 
upper end of cell VII; cell VI is slightly longer than cell II1. 14. Middle part of thallus showing insertion cell situated near perithecial 
base; base of cell V extends downward almost to bottom level of cell VII. Bar = 25 pm (Fig. 14) and 50 pm (Figs. 12, 13). 
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Figs. 15-18. Laboulbenia anoplogenii. KT-1470, from A. cyanescens. 15. Ascospores. 16. Thallus with almost mature perithe- 
cium and filamentous appendages. 17. Enlargement of Fig. 16, in which two stout basal cells (f, g) of appendages are similar in 
size. (18) Basal portion of appendages showing a single solitary antheridium (an) which arises laterally on a branch. Bar= 10/~m 
(Fig. 18), 25 ~m (Figs. 15, 17), and 50/~m (Fig. 16) Stained with acetocarmine. 

hosts, including Stenolophus. He (Thaxter, 1896) later 
reported North American S. fuliginosus as a host of L. 
polyphaga. Picard (1913) reported L. polyphaga on S. 
teutonus from France. A lectotype should be designat- 
ed for L. polyphaga and the characteristics of specimens 
on different host genera carefully compared. 

Laboulbenia anoplogenii Thaxter, Proc. Amer. Acad. 
Arts Sci. 35: 156. 1899. Type: No. 665, on Anoplo- 

genius cyanescens (Hope) [syn. A. circumcinctus 
(Motsch.)], China. Figs. 12-23 

Specimens examined: On Anoplogenius cyanescens 
(Hope), KT-845, 853, Ichinoki, Yamato, Hukushima 
Pref.; KT-357, Ishiyama, Otsu, Shiga Pref.; KT-1063, 
Hesaka, Hiroshima, Hiroshima Pref.; KT-1117, Yoshida, 
Hiroshima Pref.; KT-1470, Seto, Imari, Saga Pref. 12-VI- 
1999, M. Nishida leg.; KT-846, Hentona, Okinawa Pref. 

Measurements: Total length to tip of perithecium 
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Figs. 19-23. Developmental stages of young thalli in Laboulbenia anoplogenii. KT-1470, from A, cyanescens. 19. Very young 
thalli. 20. Young thallus with insertion cell (e) not blackened yet and cell IV still undivided. Basal cell of inner appendages begins 
to divide (arrow). 21. Young thallus at a more advanced stage of thallus development in which cell IV has divided into two super- 
posed cells (arrow-heads) and insertion cell is blackened. 22. Young thallus with a short, simple trichogyne (tr); several long 
filamentous branches form outer and inner appendages; cell VI becomes longer than cell Ill. 23. Young thallus, in which further di- 
vision occurs in cell IV area, forming three superposed cells (arrowheads). Bar= 25 ~m. Stained with acetocarmine. 

390-580 Mm; perithecium 155-200 (225) x 60-85 (105) 
~m; cell V 40-55 x 25-35 Mm; appendages up to 500 Mm 
long; ascospores 50-53 x 5 Mm. 

In Japanese specimens on A. cyanescens that I have 
studied, the color of the thalli is brownish yellow to yel- 
lowish brown, sometimes with a grayish tinge. The 
color is very similar to that of L. stenolophiof Japan. On 
the other hand, Thaxter (1899) described the Chinese 
type material as "pale yellowish or nearly hyaline, becom- 
ing tinged with pale amber brown." In the Japanese 
material, the appendages are almost hyaline or pale yel- 
lowish. The foot, the insertion cell, and the perithecial 
apex under the hyaline ostiole are almost black. The 
earliest stages of thallus development in this fungus are 
shown in Figs. 19 and 20, in which cell IV is not yet di- 
vided and the insertion cell (e) is not yet blackened. Two 
superposed cells are formed by the division of cell IV by 
the time the insertion cell is blackened (Fig. 21). A 
short, simple trichogyne (tr) is then formed (Fig. 22). 
The upper cell of the two daughter cells of cell IV divides 
and the cell IV area is consequently occupied by three su- 
perposed cells (Fig. 23, arrowheads). At a fully mature 
stage, thalli have four superposed cells in the cell IV area, 
of which the uppermost cell protrudes upward and out- 
ward (Fig. 12). Cell V is close to the level of cell VII (Fig. 
14). Cell Vl is taller than cell lll (Figs. 12, 13, 16). The 
perithecium is relatively long, sometimes inflated laterally 
(the most inflated portion is usually below the middle), 

and forms a well-distinguished neck at the apex. The 
level of the insertion cell is slightly above the perithecial 
base (Figs. 12, 13). More than three branches arise 
from each basal cell of the outer and inner appendages 
(Figs. 17, 23). The basal cell of the outer appendage is 
similar in size to the basal cell of the inner appendage 
(Fig. 1 7, f, g). Thaxter (1899) also described those cells 
as "nearly equal", but his illustration of the type of this 
fungus shows the basal cell of the outer appendage as 
larger than the basal cell of the inner appendage (see 
Thaxter, 1908, PI. LX, fig. 4). No crowded antheridia 
arise at any stage of thallus development (Figs. 17, 
19-23). I have observed only one solitary antheridium 
near the base of an appendage branch (Fig. 18, an). The 
ascospores (Fig. 1 5) are slightly larger than those of L. 
stenolophi. 

Laboulbenia anoplogenii was described from a 
Chinese carabid, A. cyanescens (Thaxter, 1899). Thax- 
ter (1908) later included two or three additional hosts, 
Stenolophus (Thaxter listed Agonoderus pallipes Fabr., 
which is now placed in Stenolophus), Abacetus, and 
probably Astigis [Thaxter listed Abacetus rubripes Dejean 
from France with some doubt, however, the species is 
known as a synonym of Astigis salzmanni (Germar)] and 
supplemented the description of this fungus as follows: 
1) there are many specimens having a normal,undivided 
cell IV; 2) the antheridia often grow in clusters; and 3) 
there are specimens having red-brown to claret-colored 
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insertion cells. However  none of these addit iona 
characters apply to the specimens on Anoplogenius. 

Specimens on Astigis salzmanni (as Abacetus sal- 
zmanni) from Spain were described as L. anoplogenii 
subsp, abacetiby Santamaria (1985, Fig. 4), in which the 
thallus color was reported as "pall ide viridiS", and reddish 
insertion cells were not ment ioned; crowded antheridia 
were formed; cell Vl was slightly shorter than cell III; and 
the basal cell of the outer appendage was taller than the 
basal cell of  the inner appendage (see also Santamaria, 
1989,  PI. XV, Fig. e, where the host was referred to as 
Astigis; 1998, Fig. 1, e). Santamaria (1989, 1998) 
placed L. anoplogenii subsp, abaceti in synonymy wi th  L, 
anoplogenii subsp, anoplogenii, but its characteristics 
show it to be not related to L. anoplogenfi at all. The 
taxonomic  status of L. anoplogenii subsp, abaceti is un- 
certain at the present t ime. Further study is needed to 
determine whether  there are signif icant differences be- 
tween thall i  on Stenolophus and those on Astigis, as well  
as the other hosts listed by Santamaria (1989) and Thax- 
ter (1 908). 

Several specimens on Asian Abacetus were exa- 
mined (K. Sugiyama slide 4200,  Malaysia; Y. Nakamura 
slide unnumbered, India; and K. Terada slide 1488,  
Japan). The general color of the thall i  is pale amber yel- 
low at first, then becoming amber brown. The outer ap- 
pendage is pale yel lowish, somet imes becoming amber 
colored later; one specimen (K. Terada-1488) has a 
d ichotomously  branched outer appendage wine-red in 
color. The insertion cell is dark brown (the color might 
be what  Thaxter called " red-brown' )  or blackish brown; 
the foot  is almost black. Cell IV is divided into two  or 
three superposed cells or undivided (all of the Japanese 
specimens have an undivided cell IV). Cell VI is shorter 
than cell III, and cell V is distant from cell VII (in two  ful ly 
mature thall i  on Indian Abacetus sp., cell VI is sl ightly 
tal ler than cell III, and cell V is somewhat  close to cell 
VII). The inner appendage consists of a short branchlet 
w i th  crowded antheridia on either side. The outer ap- 
pendage has a tall basal cell (about two  t imes longer than 
wide in the Japanese specimens). 

I have also examined a slide bearing one immature 
thallus from Malaysian Chlaeminus sp. (K. Sugiyama 
slide 4198;  see Sugiyama and Majewsk[, 1985, who  
ment ioned this as a host of L. anoplogenil). The color of 
the thallus is pale ye l low except for the blackish brown 
insertion cell and foot;  cell IV is divided into two  super- 
posed cells; cell III and cell Vl are nearly equal in height; 
and the crowded antheridia arise on either side of the 
basal cell of the inner appendage. The basal cell of the 
outer appendage is larger than the basal cell of the inner 
appendage. 

A ful ly mature thallus wi th  several characteristics in 
common wi th that on Japanese Abacetus was il lustrated 
by Batra (1963, Figs. 1, 2), who described it as a new 
species, Laboulbenia olitskyi, f rom Indian Chlaeminus 
biguttatus Motschulsky. This fungus is characterized by 
the long, d ichotomously  branched outer appendage, the 
clusters of antheridia, the undivided cell IV, cell VI as 
equal in height as cell III, the pale ye l low-brown peritheci- 

um, and the hyaline receptacle wi th smoky patches in the 
septa and at the lower end of the basal cell. Astigis, 
Abacetus and Chlaeminus are placed in the tribe 
Pterostichini (Coleoptera, Carabidae) (see. Andrewes, 
1928,  p. 14; Jeannel, 1948;  p. 425).  

As mentioned above, in the present study, thalli on 
Stenolophus, Astigis, Abacetus and Chlaeminus were 
found to have different characters from those o f  L. 
anoplogenfi on Anoplogenius. Anoplogenius is he re  
regarded as the only host genus f o r  L. anoplogenii and 
the known localities a re  China (type locality), Taiwan 
(Sugiyama and Shazawa, 1977, wi th A. philippinus Jed- 
li~ka recorded as a host), and Japan (Sugiyama, 1973; 
wi th  A. cyanescens recorded as a host). 
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