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THE HYPOCREACEAE OF CHINA V. THE GENUS PODOSTROMA™
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ABSTRACT: All of the speetmens of Podostroma cotlected from Chmi and deposited :n HMAS, HKAS and
HMIGD have been restudied Two species, P afusucewm and £ grosvam are recognired and redescribed m
detail P vorng-damae is still in doubt for lack of authenuc specimens P vumranensis s a synonvm aof P
graseum
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Podostrema. a smaltl genus contaming abeut 10 species, is one of the genera easily recognized in the
Hypucreaceae, 1t s very cluse 1o the genus Hypocrea, but differs in having pale 1w brnightly colored and erect
stromata. Atkinson (1903) systematcally studied the morphology. life history, ecological environments,
variation and nomenclature of P alutacewsn (Pers - Fr.) G F. Atle fror North America. Boedyn ¢ 1934, 1938}
described several species frum Southeast Asia and Africa. Imai {1932y, Dol (1978) and Doi & Uchiyama
(1987) published several new taxa from Japan. Do {1966, 1967) provided detziled accounts of anamorph
stages of four species from Japan: P alwwaceum, P cordveeps (Penz. 2t Sace.y Yoshim. Doi. P cornu-damae
¢Pat.i Boedijn and £ se/msii tE. Fisch.i 5. Imal.

The earliest record of this genus from China was made by Putouittard (1893}, Only a new species
H corru-damae Pat (=P, cornu-dumaet was described from Kanpgding, Sichuan (“Ta-tsien-lou. Su-tchuen™).
Teng (1963) recorded P ulwfavenm from Jilin, Shanxi, Gansu. Qinghaoi and Fujian Tai (1979) enutnerated P.
aluraceum and H. cornu-damae, A new species P yurnanensts M, Zang was published and P grossam (Berk.)
Boedijn was recorded from South Yunman by Zang (1976, 1996) B er gl (1990) reported P alutaceuwm from
Guangdong. Totaltlv, four species had been reported from Chma.

The species of Podostroma are often classified based on the appearance, color, size, and consistency of
stromata, partspores and perithecia. Ostiolate surface tissue of stroma was used and emphasized by Doi (1967,
1969, 1972) und has played an important rale 1n classifying the specigs. Now characters in conidial states are
more and more used in classification.

In this work, all available speeimens in HKAS (Cryptegamic Herbarium, Kunming Institute of Botany,
The Chinese Academy of Sciences). HMAS and HMIGD {Hersarium of Microbiologic Instiue of
Guangdong Province) were crificaly reexamined. The detailed desvriptions and variations of the Chinese
specimens are reported.

Alb dimensions of partspores inchude the ormamentation. Color rotfatuons are from A. Komerup & 1. H
Wanscher “dethuen Handbook of Color™ 3rd Ed.. Londen (1978}

Podostroma P. Karst., Hedwigia 31; 294, 1892,
= Mypacrea sub Podocrea Sace.. Sylb Fung. 2: 330, 1883,
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=Podocrea {Sace.) Lindau in Engl. & Prantl, Dic natirl. Pflanzenfamilien 11 1): 364, 1898,
Type spectes’ Podosiroma alutaceum (Pers.: Fr.) G. F Atk., Bot. Gaz. 40: 416, 19035,

Stnilar te Mypocrea but stromata well developed, obviously crect. clavare. cylindrical o ramiferous.
stipe distinct, rarely absent, lightly to brightly colored; Perithecia immersed in the stroma with the neeks
slightly protruding; Asci containing 8 ascospuores, each ascospore with 1 septum at first and then drvided into
wo partspores when mature (exceprt for P sofmsit f. octuspora Yoshirn, Doiy; Partspores warted to echinulate,
rarely smooth, hyaline to yellowish brown, proximal partspores oblong o attenuate towards the end, distal
partspores globose to subglobose,

1. Podostroma alutaceum (Pers.: Fr.) G. F. Atk Bot. Gaz. 4 416, 1905. Fig. 1-4
= Spharie alutacennt Pers., Observ, Mye, 2; 66, 1797, Fr., Sys, Mye. 2: 325, 1813,

Stromata fleshy, 2~11 cm high, 0.2~1.2 cm thick, mostly simple, rarely branched, clavate to cylindrical.
apex blunt, stipe present. with or withour a distinet line between the fertile and sterile portions, ochraseous,
rarely erearn. lnmer tissue cream to whirish, Taste mild, Odor none.

Perithecia ovoid to ellipsoid, Te2-~212 um in vertical diam., 93~156 pm m transverse dram.. Asci
7090 pm long. 3-5 pm wide; Partspores nmnutely warted to alrnost smooth. hyaline, distal partspores
[509/20/14] (2.2~2.7~3 0~} 5y ~ {2.2~2 5~4.01~1.3) pm. proximal partspores [506/20/14] (2.0-)3.2~1.5(~5.3) ~
(20-)23-3.3(~3 8} um; Ostiolate surface tissue of stroma fextura epigdermoidea, Inmerpernhecial tissue and the

tissue beneath the perithecia rexenra inrrieala, inner tissue rexrura porrecta,

Fig. [~4 . Padoatromu alutaceum
HMAS 28296 I Stromata 1dned) (norn-shaped|, 2. Ascusand Partspores. 3 Ostiolate surface tissue of
stroma (transverse sectiony. HMIGD 18%50: 3. Stromata {dried} (Tongly stipitate)
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Hab.: On fallen leaves or decaying wood in Abies, Larix. Quercus or mixed forests.

Specimens Exammned: Gansu: Zhangve, Dayekou, 3. TX, 1958, Q. M. Ma 390 (HMAS 23955). Inner
Mongolia: Daqing Mits., Jinluan Temple, 7850 m, 18. VIIL. 1988, P (7. Liu 519 (HKAS 20946). Jilin: Antu,
Changbai Mts.. 1350 m, 11. VIIL 1960, Y. C. Yang er al. 702 (HMAS 28294); the same locality, 1750 m, 5
VI, 1960, Y. C. Yang ef al. 599 (HMAS 28295); the same locality, 1350 m, TT. VITL. 1960, Y. C. Yang er al.
685 (HMAS 28296); the same locality, 1350 m, 9. VIII. 1960, Y. C. Yang e al. 42 (HMAS 29647); the same
locality, 2000 m, 2, ¥II1. 1960, Y. C. Yang 523 (HMAS 28297); the same locality, 21. ¥IILI. 1960, Y. C. Yang
B88 (HMAS 28967). Qinghai: Huangcheng, Lachugou, 3100 m, 10. TX. 1958, Q. M. Ma 1053 {HMAS 27736).
Shanxt: Wutai Mts.. Dadonggou, 2200 m. 17. IX. 1959 J. H. Yu (HMAS 27735). Tibet. Miln, Bagagou, 2800
m, 13 VI, 1998, T. H. L1 er @/ (HMIGD 18950}, Yunnan: Xishuanghanna, 19. X. 1980, Eriksson 80 (HKAS
7111y Mengla, Menglun, 740 m, 22, X. 1989, Z. L. Yang 788 (HKAS 22605): Tlangcheng, Hongjiang, 1340
m, 6. VIII. 1989, P. G. L1u 867 (HKAS 24388} Lyiang, Yulong Snow& Mts., 3700 m, 4 TX. 7993, P G. Liu
1579 (HKAS 26297).

Observations: The combination of the cream to ochraceous stromata, the smaller partspores and the
texrnura epidermoidea ostiolate surface ussue of stroma made it suitable to put all of the specimens cited above
wte P alutaceumn. As the most common species in Podostroma, P alutacewm 18 variable in every aspect
{Atkinson, 1905). Such case was also encountered on the Chinese specimens. The larger and smaller but
mature siromata were often cellected at the same time and locality. There is no obvious gap between larger
and smaller stromata. By cultural method Atkinson (1905) also got sore stromata with different dimensions.

The line between the fertile and sterile portions s gither obvious or indistinet, and thus the stipe is either
obvicusly or ambiguously distinguished. Both tvpes of stromata of P elutaceum: hormn-shaped and longly
stipttate described by Dot (1973) were found in China. Two exceptions HKAS 22605 and 26297 with
ramiferous stromata were also placed n P alutecewm due to the ochraceous hue of the stromarta and the
wvpical texrura epidermoidea ostiolate surface tissue of stroma.

The partspores of P glutpcewm, presenting slight variations according to Atkinson (1903), are guite
variable in Chinese collections. The partspores of severa] collections from Jilin, Qinghai and Yunnan are
larger than those of the others from China. North America and Europe. The partspores of the holotype of
P leucopus \=F. oluraceum) measured by Rossman et al. (1999) are 3.1~4.9 ~ 1.9-2.9 pm for proximal
partspores and 2.9-3.9 x 2.5~3.2 um for distal partspores.

P glutaceum was found in China from temperate, subtropical and tropical regions and from the altitudes
750 m o 3100 m. No correlation was found berween the spore and stroma dimensions and the different

geographical regions.

1. Podostroma cornn-damae (Pat.) Boedijn, Bull. lard. Bot. Buitenzorg Ser. 11T 13: 273, 1934,
= Hypoerea cornu-damae Pat., Bull, Soc, Myc, France 11: 198, P1. XIIT. 1- a, b, 1895,

Observations: In HKAS, HMAS and HMIGD, there was only BEKAS 22605 under this name. However,
it had been transferred into P eluraceum due to the tvpical textura epidermoidea ostiolate surface tissue of
stroma and the ocliraceous stromata,

Because the description tn the early period often fell inaccurate and there was no derailed description
about its fresh and microscopic characters, £ cornu-damae was poor ¥ known up to now. 1t is supposed here
that the “ochraceo-aurantiaca™ tinge of the stromata described by Patouillard (1895} should be that of the

dried stromata. The stromata of P cornu-damae reported from Japan | Doi, 1967, Imazeki et al.. 1988, Hongo
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& lzawa. 1994} are all orange-reddish even to vivid red. Boedyn ¢1934) pointed that P cornn-duntae was
close to £ grosswm but differed 1o having smaller and smooth partspores and smaller perithecia. However,
£ carnu-damae from Japan reported by Doi (1967} bore larger spores (proximal partspores: 4.5~50  3.0~3.5
pm, distal partspores: 3.5~4 5 x 3 5-4.0 pum), Several specimens 1denufied as P cornudumae from lapan
{TNS-F-195527, 197640, 158234, 223564) (TNS = Herbarium of the Division of Cryptogams, National
Science Museum. Tokyc) were examined and the partspores of them are larger too (proximal partsperes:
3.0~3.8 - 4.0-6.0um, distal partspores: 3.5~4.0 » 3.5--4.5um). With similar siroma appearances and close
vpe locahities (Sikkim and Kangding. Sichuan}), P grossum and P corru-damae are easily supposed to be
close even identical. The examination of more collections from the type localities will be helpful to deal with

the siatus of B cornmu-damae.

3. Podostroma grossum |Berk.) Boedijn, Bull, Jard. Bot. Buitenzorg, Ser. IIL. 13: 273, 1934,

Fig. 5~12
= Hypocrea grassa Berk , Hookers Joumn. of Botany an Kew Miscellung 3: 306, 1851,
=Podostroma yunnanensis M. Zang, Acta Bot. Yunnanica 2: 1. 1976.

Stromata fleshy, variable as 10 dimensions and appearance, simple 1o ramiferous, often with 2-4
branches, stipe absent or very short, 5~11 c¢m high, branches 0.5-1.2 cm wide. tips attemuate or round.
sometimes with longimudinal grooves, vivid red to red (10B8). the base concolorous or yellowish orange
{4A7-4B6). Ostioles covering most of the surface, minute, paler than the background. the fertile and sterile
portions indistinctly separated. Context beneath the surface cream (o orange. inner lissue whitsh, a itle
tough and spongy. Taste itter. Odor floury

Perithecia 2(0~275 pm in vertical diam., 175~-225 pm in transverse diam., broadly ellipsoid: Asci
80100 pum long., 5--6 um wide; Partspores distinctly warted 10 echinulate. mosty hyaline, some fully mature
spores yellowish brown, proximal partspores [T2/3/3] 4.5~6.0(~-6.5F < 13.0~p3.2~15(~5.00 um, distal
partspores [7143/3] (3.7-)4.0~5.5(~-6.0) ~ {3.5~)3.8~5.0 pm; Ostiolate surface tissue of stroma typical rexiury
engufuris, isodiametric eells 5~15 um in diam., the hyphal walls |-1.5 pm thick, brown; Interperithecial
tissue and the tissue heneath the perithecia textura intricata. imner tissue rextura porrechi.

Hab.. Growing on rotten wood under broad leaf forest.

Specimens Examined: Fujian: Pucheng. JHumu, 650 m, 1. V111 1960, Q. Z. Wang er . 613 (HMAS
28208 Guangdong. Yangshan, Chengjia, Taipingdong, 900~1000 =, |8 TX. 1983, G. Y. Zheng (HMIGD
92660). Yunnao: Lichun, Baqishan, 17. [X. [973. M. Zang 38 (HEAS 38 (Holotype of £ yunnanensisiy,
Tengchong, Mingguang., 2 VIII 1980, M. Zang 6298 (HKAS 6298); Tenpgchong, Jietou. 1740 m, & VIIL
2000, X. H. Wang 1127 {HKAS 37470).

Observations: The vivid red to red ramiferous stromata, the large and obviously warted to echinulate
partspores as well as the typical textwra angularis ostiolate surface tissue of stroma are the diagnostic
characters of P grosswm (Boedijn, 1934). All of the collections of this species deposited in China had heen
identified as other names before. HKAS 28298 and HMIGD 9266 were identified as P glutaceum by Teng
and by B er 2l. {1990} respectuvely. HKAS 6298 was identified as P yunminensis by Zang.

P yunnanensis (Fig. 10-12), the species only reported from Yunnan, is characterized by the large
partspores and stout orange-brownish to dark brownish ramiferous s'romata (Zang, 1976). The following was
observed when the helotype was reexamined: Stromata ranuferous, reddish brown o dark brown (8F6), some

places grayish orange (6B6. 6D6}, surface rough: Perithecia ellipsoid, 160~270 um in vertical diam.,
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112.5~225 pum 1o transversal diam.. necks 55~100 pm long; Asci 80~100 pm long, 5~-6 pm wide, spores part

70~85 pm long; Ostiolate surface ussue of stroma texrura aergulorrs. Partspores echinulate, some
yellowish-brown wher fully mature, prozimal partspores [85/2¢1) (3.7 WE~6.0(~7.0)  {3.0~)3.2~4.5(~4.7)

pm, distal partspores [92/2/1] (3.7~)4.0~5.5(~5.7) * 3.5~4.6(5.0) pum Though there is no field note attached

to the type the reddish brown tinge suggested the stromata were reddish when fresh. Due to identical

characters, P. yunnanensis is a sytronrym of P grossum.

";“"l‘l
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Fig. 5~9 Poduslromu grossum

HICAS 37470 3 Siroma (fresh); ¢ Ascus and partspores; 7. Osliolale surface nissue of siroma

HAIAS 28298: 8§ Stromata (dried b HMIGT? 9264, 9. Stramata {dried}
Fig 1012, Podosiroma yunnarensis (Holotype!)
190, Siromata {dried); II. Ascus and partspores; 12, Osiliolate surface tissue of siroma
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