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From recent isolates of microfungi on soil materials collected at several localities in Japan, three onygenalean species are 
described and photographed as new to Japan: Aphanoascus durus, Kuehniella racovitzae, and Shanorella spirotricha. 
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115. Aphanoascus durus (Zukal) Cano et Guarro, Mycol. 
Res. 94: 356. 1990. Figs. 1-4 
-Gymnoascus durus Zukal, Ber. deut. bot. Ges. 8: 

295. 1890. 
-Keratinophyton durum (Zukal) Currah, Mycotaxon 

2 4 : 1 5 6 .  1985. 
=--Ascocalvatia dura (Zukal) von Arx, Persoonia 13: 

178. 1986. 
=Anixiopsis biplanata Gueho et De Vroey, Can. J. Bot, 

64: 2207. 1986. 
Colonies on potato-carrot agar (PCA) spreading 

rapidly, attaining a diam of 53-67 mm in 14 d at 25~ 
floccose, plane, thin, with submerged vegetative myceli- 
um and loose aerial hyphae, producing irregularly scat- 
tered ascomata and limited conidia, at first white, becom- 
ing Greenish Grey (M. 25D2, Kornerup and Wanscher, 
1978) or Pale Olivaceous Grey (Rayner, 1970); reverse 
uncolored. Colonies on phytone yeast extract agar 
(PYE) growing rapidly, floccose, white to Yellowish 
White (M. 2A2); ascomata not produced; conidiogenesis 
prominent; reverse Greyish Orange (M. 5B5) or Pale 
Luteous to Ochraceous (R). 

Ascomata globose to subglobose, 280-800 fLm in 
diam, pale yellowish brown to dark reddish brown, 
surrounded with white aerial hyphae and conidia, non- 
ostiolate; peridium pale yellowish brown, semitranspar- 
ent, thin, 4-6f~m thick, membranaceous, of textura 
angularis; outer layer consisting of pale yellow, thick- 
walled, 6-20(-25)x4-13/~m, angular cells and inner 
layer of hyaline, large, flattened cells. Asci 8-spored, 
pyriform or elongate to ovoid, 7-12 x 6-8 ~m, evanes- 
cent. Ascospores yellow to yellowish brown, reddish 
brown in mass, oblate, 3-3.5x 2-2.5~m including rim, 
provided with a broad equatorial rim and somewhat flat- 

* (54) Yokoyama, T. and Nasu, H., Mycoscience 41: 91-93, 
2000. 

** Corresponding author; e-mail: utiymasg(~banyu.co.jp 

tened polar thickenings, ellipsoidal or often rhomboid in 
side view, with surface foveate-reticulate in the equatori- 
al wall and smooth in the poles. 

Anamorph: Chrysosporium-like. Vegetative myceli- 
um consisting of hyaline, branched, smooth, septate, 1- 
3/~m diam hyphae; racquet hyphae present. Aleurio- 
conidia variable in shape, ovoid, dacryoid, ellipsoidal, 
pyriform or clavate, 3-10(-20)x 1.5-4~m, truncate at 
the base, hyaline, smooth-walled. Arthroconidia cylin- 
drical, 4-26(-50)x2-4/~m, truncate at both ends, 
hyaline, smooth-walled. 

Keratinolytic. 
At 37~ growth is nil. 
Distribution: Canada, Poland, Spain, Ivory Coast, 

Japan. 
Specimen examined: SUM 3048, a dried culture iso, 

lated from feather of brown-eared bulbul (Hypsipetes 
amaurotis) on ground, Kiyomizuyama, Higashiyama-ku, 
Kyoto-shi, Japan, 20 Sept. 1996, col. N. Sugiyama. 
The dried specimen has been deposited with the Natural 
History Museum and Institute, Chiba, Japan (CBM). 

Note: Aphanoascus durus is similar to A. clathratus 
Cano et Guarro, A. hispanicus Cano et Guarro, and A. 
terreus (Randhawa et Sandhu) Apinis (Cano and Guarro, 
1990); these species together compose a group of form- 
erly separated taxa (viz. Keratinophyton Randhawa et 
Sandhu) which are characterized by ascospores with a 
punctate equatorial rim and broad flattened poles 
(Rand hawa and Sandhu, 1964). Aphanoascus durus is 
most closely related to A. clathratus, but the latter spe- 
cies has ascospores which are ornamented by a less 
crowded and broadly hollowed reticulation. Aphanoas- 
cus durus differs from the remaining two species by its 
smaller and rhomboid ascospores, while those of A. 
hispanicus resemble a wheel and those of A. terreus are 
saturnoid (Cano and Guarro, 1990). 
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Figs. 1-8. Aphanoascus durus and Kuehniella racovitzae. 
1-4. A. durus. 1. Membranaceous peridium; 2. Asci; 3. Ascospores (SEM); 4. Conidiogenous cells and conidia. 5-8. K. racovit- 
zae. 5. Peridial hyphae; 6. Coiled appendage; 7. Asci; 8. Ascospores (SEM). Scale bars: 1, 2, 4-6=20/~m; 3, 8=2~m;  
7---- 10 f~m. 
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116. Kuehniella racovitzae (Lagarde) Orr, Mycotaxon 4: 
172. 1976; Currah, Mycotaxon 24 :160 .  1985. 

Figs. 5-10 
- -Myxotr ichum racovitzae Lagarde, Arch. Zool. Exper. 

Gener. 53: 280. 1913. 
-Gymnoascus racovitzae (Lagarde) Lagarde, Arch. 

Zool. Expr. Gener. 53: 281. 1913. 
-Ap in is ia  racovitzae (Lagarde) Guarro, Cano et De 

Vroey, Mycotaxon 42: 199. 1991. 
Colonies on oatmeal agar (OA) growing slowly, 

attaining a diam of 26-28 mm in 35 d at 1 5~ floccose, 
irregularly wrinkled, consisting of a thin mycelial felt, 
gradually producing white ascomata in the aerial tomen- 
tum; conidiogenesis scattered but not affecting the 
colony appearance; reverse Yellowish White (M. 3A2) or 
somewhat Primrose (R). Colonies on PYE growing more 

Figs. 9-14. Kuehniella racovitzae and Shanorella spirotricha. 
9, 10. K. racovitzae. 9. Conidia; 10. Ascomatal initials. 11-14. S. spirotricha. 11. Coiled appendages; 12. Disarticulated 
peridial hyphae showing irregularly thick-walled cells. 13. Ascospores in ascus clusters (SEM); 14. Conidia. Scale bars: 9, 
10=10 f~m; 11,12, 14--20pm; 13=5~m. 
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rapidly, floccose, similar to the above in general pattern 
and texture; ascomata not produced; reverse Light 
Orange (M. 5A4) or Pale Luteous (R). 

Ascomata often confluent, almost globose, 400-  
2,000 ~m in diam excl. coiled appendages, white, with 
a white to pale yellow centrum, maturing within 
35d. Peridial hyphae at first undifferentiated, hyaline, 
delicate, thin-walled, smooth or somewhat roughened 
by granules, septate, 2-3/~m in diam, branched and 
anastomosed, forming a loose network (telaperidium) in 
age. Appendages forming at the periphery of matured 
ascoma, slender, hyaline, coiling spirally with 10 or more 
turns, 2-3 pm in diam, septate, smooth-walled; spirals 
variable in length, 16-24~m wide. Asci 8-spored, 
globose to ovoid, 7 - 8 x  5.5-7 pm, hyaline, evanescent. 
Ascospores hyaline to pale yellow, globose to subglo- 
bose, 2.8-3.2/~m in diam, thick-walled, finely and irregu- 
larly punctate-reticulate. 

Anamorph: Chrysosporium-like. Vegetative myceli- 
um consisting of hyaline, branched, septate, smooth- 
walled, 1-3 f~m diam hyphae; racquet hyphae present. 
Aleurioconidia pyriform, 3-7 x 2.5-4.5(-5) #m, truncate 
at the base, rounded above, hyaline, smooth-walled, ter- 
minal or lateral. Arthroconidia more or less cylindrical, 
4 - 2 2 x  2-6.5/~m, truncate at both ends, hyaline, 
smooth-walled. 

Weakly keratinolytic. 
At 37~ growth is nil. 
Distribution: France, Spain, USA, Canada, Japan. 
Specimen examined: SUM 3153, dried culture isolat- 

ed from swampy soil, the Oonuma Seminational Park, 
Nanae-machi, Kameda-gun, Hokkaido, Japan, 3 Aug. 
1994, col. S. Uchiyama. The dried specimen has been 
deposited with CBM. 

Note: The genus Kuehniella was erected by Orr 
(1976) on a single species, Myxotrichum racovitzae 
Lagarde (=-K. racovitzae). Guarro et al. (1991) placed 
the genus in synonymy with Apinisia (La Touche, 1968), 
but in this latter genus the peridial hyphae are thick- 
walled and tend to disarticulate at maturity. It is also 
close to Arachnotheca (Arx, 1971) but differs in having 
ascospores with walls irregularly ridged and punctate, 
while those of the latter have an irregularly tuberculate 
sheath when young and then becoming distinctly reticu- 
late. 

117. Shanorella spirotricha R.K. Benjamin, El Aliso 3: 
319. 1956; Apinis, Mycol. Pap. 96: 31. 1964; Currah, 
Mycotaxon 24: 180. 1985. Figs. 11-14 

Colonies on OA growing rapidly, attaining a diam of 
51-54 mm in 21 d at 25~ floccose, thin, with vegeta- 
tive mycelium submerged and compact aerial growth, 
more or less zonate, producing abundant ascomata and 
scattered conidia in the aerial tomentum, white to Pastel 
Yellow or Greyish Yellow (M. 3A4-4B4), or Honey (R); 
reverse Pale Yellow (M. 3A4) or Straw (R). Colonies on 
yeast-starch agar (YpSs) growing somewhat less rapidly 
than on OA, with texture and color as described on OA; 
reverse uncolored. 

Ascomata often confluent, globose to subglobose, 

200-875 ~m in diam incl. appendages, at first white, be- 
coming yellow or grayish yellow in age, maturing within 
21 d. Peridial hyphae hyaline tO pale yellow, thick and 
smooth-walled, septate, branched, disarticulating at 
maturity; cells straight, curved or contorted, elongate, 
12-50x  3-6 ~m, simple or branched, sometimes sep- 
tate, nodulose. Appendages forming as terminal or 
lateral outgrowths of peridial hyphae, slender, hyaline, 
coiling spirally with 10-25turns, 1.5-2/~m in diam, 
septate, sm0oth-walled; spirals 20-40/~m long and 10- 
20/~m wide. Asci 8-spored, globose to ovoid, 6 -8•  
5-7/~m, pale yellow, evanescent. Ascospores bright 
yellow, oblate, 3 -4x2-2 .5 /~m,  thick-walled, finely 
punctate. 

Anamorph: Chrysosporium-like. Vegetative myceli- 
um consisting of hyaline, branched, septate, smooth- 
walled or roughened, 1-4f~m diam hyphae; racquet 
hyphae present. Aleurioconidia ovoid to pyriform, 4- 
10 x 2-6 ~m, truncate at the base, rounded above, hya- 
line, smooth-walled, usually terminal or lateral. Arthro- 
conidia cylindrical, 6 - 2 4 x 2 - 4 p m ,  truncate at both 
ends, hyaline, smooth-walled. 

Weakly keratinolytic. 
At 37~ growth is nil. 
Distribution: USA, Canada, UK, Australia, India, 

Japan. 
Specimen examined: SUM 3135, a dried culture iso- 

lated from grassland soil, Toyama-shi, Japan, 3 Nov. 
1995, col. S. Uchiyama. The dried specimen has been 
deposited with CBM. 

Note: The distinguishing features of S. spirotricha 
are yellow ascomata with spiral appendages, peridial 
hyphae which are composed of irregularly shaped cells 
and fall apart at maturity, and bright yellow, oblate, 
punctate ascospores (Benjamin, 1956; Apinis, 1964; 
Currah, 1985, 1988). 
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