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20. Conidia 3.8–4.0 × 3.0–3.3 μm (L/W 1.2–1.3); colony radius on PDA at 25 ºC after  
3 d 9–12 mm; stromata brownish orange; known only from Western Europe ......................... H. aureoviridis/ 

                                                                                                                                                         T. aureoviride (3)
 Conidia 3.2–3.5 × 3.0–3.2 μm (L/W 1.1); colony radius on PDA at 25 ºC after  

3 d 25–27 mm; stromata pale grayish yellow; known only from Costa Rica .......  H. candida/T. candidum (4)

21. Conidia on average > 4.0 μm long .................................................................................................................  22
Conidia on average < 4.0 μm long .................................................................................................................  24

22. Anamorph pachybasium-like, conidiophore elongations generally present;  
conidiophores and branches generally straight; phialides 7.2–7.7 × 4.0–4.2 μm  

 (L/W 1.8–2.0); conidia 4.5–4.7 × 3.5–3.7 μm (L/W 1.3); a verticillium-like  
 synanamorph sometimes formed; stromata yellowish white, KOH+; part-ascospores  
 dimorphic ..................................................................................................................................  H. strictipilosa/

T. strictipile (30)
Anamorph trichoderma- to pachybasium-like; no conidiophore elongationss  
observed; conidiophores and branches generally sinuous; conidial L/W on average  

 < 1.3; no synanamorphs observed; stromata pale yellow, KOH–; part ascospores  
 monomorphic, globose to subglobose ...........................................................................................................  23

23. Phialides 7.7–8.0 × 4.0–4.2 μm (L/W 1.9–2.0); conidia 4.0–4.3 × 3.5–3.8 μm  
(L/W 1.1–1.2); colony radius after 3 d on SNA at 15 ºC 12–16 mm, at 25 ºC 40–46  

 mm, at 30 ºC 43–47 mm ........................................................................................................ 9. H. chlorospora/
T. chlorosporum (9) 

Phialides 7.5–8.0 × 3.5–3.7 μm (L/W 2.0–2.2); conidia 4.5–4.7 × 3.5–3.7 μm  
(L/W 1.2–1.3); colony radius after 3 d on SNA at 15 ºC 3–12 mm,at 25 ºC 29–36 mm,  

 at 30 ºC 29–39 mm ...............................................................................................  H. sinuosa/T. sinuosum (27)

24. Phialides 5.5–6.5 × 3.2–3.8 μm (L/W 1.6–1.9); conidia 3.0–3.5 × 2.5–2.7 μm  
L/W 1.2–1.4); stromata pale yellow; on leaves .........................................................................  H. clusiae (27)

 Phialides and conidia not in the above combination; stromata of various colours; on  
woody substrata or other fungi, but not on leaf litter .....................................................................................  25

25. Colony radius on PDA after 3 d at 35 ºC 19–65 mm; phialides 4.8–8.5 × 2.5–3.5 μm  
(L/W 2.0–2.5); conidia 2.7–3.5 × 2.5–3.0 μm (L/W 1.0–1.3); stromata black;  

 cosmopolitan ............................................................................................................  H. lixii/T. harzianum (21)
 No growth on PDA at 35 ºC; phialides and conidia not in the above combination;  

stromata reddish brown, brownish orange, or yellowish brown .................................................................... 26

26. Conidiophores tending to be gliocladium-like; colony radius after 3 d at 30 ºC on  
PDA 4–5 mm, on SNA 2–3 mm; phialides 6.5–7.7 × 3.0–3.5 μm; conidia 3.4–3.7  

 × 3.0–3.2 μm; stromata brownish orange, 0.7–1.0 mm diam ................................ H. ceracea/T. ceraceum (7)
Anamorphs pachybasium-like; colony radius on PDA after 3 d at 30 ºC on average  
> 35 mm; stromata reddish brown or yellowish brown .................................................................................  27

27. Phialides 7.4–8.4 × 3.5–3.7 μm (L/W 2.1–2.4); conidia 3.2–3.5 × 3.0–3.2 μm  
 (L/W 1.1–1.2); colony radius on SNA after 3d at 25 ºC 41 mm, at 30 ºC 38–42 mm;  
 stromata yellowish brown; known only from Thailand ............................................................. H. thailandica/ 

T. thailandicum (35) 
Phialides 6.5–8.0 × 3.5–4.0 μm; conidia 3.3–3.7 × 2.7–3.0 μm; conidiophore  
elongationss sometimes present; colony radius on SNA after 3 d at 25 ºC 17–24  

 mm, at 30 ºC 23–32 mm; stromata reddish brown, 0.8–1.7 mm ......................  H. ceramica/T. ceramicum (8)
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SPECIES DESCRIPTIONS 

1. Hypocrea albocornea Yoshim. Doi, Bull. Natl. 
Sci. Mus. 15: 712 (1972).  Figs. 9, 10, 464. 

Anamorph. Trichoderma sp. 

Stromata scattered, solitary, disciform with constricted 
bases, grayish yellow to grayish orange, circular to 
irregular in outline, 2–12 mm diam (n = 5), 1–3 mm 
high (n = 5), surface smooth, with small perithecial 
protuberances, not changing colour in KOH, ostiolar 
openings obvious due to the green ascospores. Outer-
most stroma layer composed of textura angularis
tissue. Tissue between the perithecia and below the 
outermost layer composed of textura epidermoidea,
hyaline, not changing colour in KOH. Internal tissue 
below the perithecia of textura epidermoidea to intri-
cata, hyaline, not changing colour in KOH. Asci cy-
lindrical, (130–)136–153(–161) × (6.5–)6.7–7.7(–9.0) 
μm (n = 15). Part-ascospores green, warted, dimor-
phic, distal part globose to obovate (6.0–)7.2–8.2(–
8.8) × (5.7–)6.2–7.0(–7.5) μm, proximal part generally 
obovate to subcylindrical, (7.0–)7.5–8.5(–10.5) × 
(5.5–)5.7–6.5(–6.8) μm (n = 20). 

Etymology. Latin albus = white, corneus = horny. 
Habitat. On decaying wood. 
Known distribution. Japan and Papua New Guinea.  
Descriptions and illustrations. Doi 1972: Fig. 30; Doi 
1978: Fig. 2. 

Specimens examined. Japan, Kochi Pref., Shikoku Islands, 
Kage, Kaminirou, Kami-Gun, on decaying log of Quercus
sp.; 15 Jul. 1970, Y. Doi (NY, isotype: TNS.D-759 = TNS-
F-190171).  Papua New Guinea, Pindaunde-Keglsugl, foot 
of Mt. Wilhelm, 2800–3600 m alt., Y. Doi (NY, labeled as 
‘paratype’: NS-1384 = TNS.D-758 = TNS-F-190173). 

Notes. The teleomorph of this species was described in 
detail in Doi (1972), and the anamorph in Doi (1978). 
This species is distinguished by the relatively large 
stroma and large ascospores.  

2. Hypocrea atrogelatinosa Dingley, Trans. Roy. 
Soc. New Zealand 83: 645 (1956).   Figs. 11, 465. 

Anamorph. Trichoderma sp. 

Stromata gregarious, pulvinate, circular outline, 
brownish orange, 1–2 mm diam (n = 15) , broadly 
attached, surface smooth, somewhat waxy and translu- 
cent, with small perithecial protuberances, becoming 
slightly darker in KOH, ostiolar openings not obvious. 
Outermost stroma layer composed of textura angu-
laris. Tissue between the perithecia of textura epider-
moidea. Internal tissue below the perithecia of textura 
epidermoidea. Perithecia completely immersed in the 
stroma, generally crowded or slightly separated. Asci 
cylindrical, 102–112 × 5.7–6.2 μm (n = 5). Part-ascos-
pores green, spinulose, dimorphic, distal part generally 
subglobose (5.3–)5.8–6.5(–7.3) × 4.0–5.0(–5.5) μm, 
proximal part generally wedge-shaped, (6.0–)6.3–
6.7(–7.3) × (3.7–)4.2–4.6(–5.2) μm (n = 20).  

Etymology. Latin ater = black, i.e. a black form of H. 
gelatinosa.
Habitat. On hymenium of Fuscoporia sp. (Hymeno-
chaetaceae)
Known distribution. New Zealand.  
Descriptions and illustrations. Dingley 1956; Dingley 
1957: Fig. 1. 

Specimen examined. New Zealand, Auckland, Hunua 
Ranges, Otau, Apr. 1950, J.M. Dingley (PDD 10471, holo-
type).

Notes. The teleomorph and anamorph of H. atroge-
latinosa were described in detail in Doi (1971) from 
New Zealand. However, the specimens that were used 
to describe the anamorph were derived from Hypocrea
specimens collected in Papua New Guinea. Since 
these specimens and cultures were not available from 
TNS, it was not possible to examine them and com-
pare the Papua New Guinea specimens to the New 
Zealand holotype. Doi (1971) mentioned that the listed 
collections agreed with the H. atrogelatinosa type and 
Dingley’s description of its anamorph (Dingley 1957). 
This specimen was overmature, therefore was difficult 
to find stromata in good condition for sectioning, and 
most asci were degraded. 
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Figs. 9, 10. Ascospores of Hypocrea albocornea. Fig. 11. Ascospores of H. atrogelatinosa. Figs. 12–21. Hypocrea aureoviridis/T. aureo-
viride. 12. Longitudinal section of stroma. 13. Tissue of stroma surface. 14. Inner tissue of stroma. 15. Ascospores. 16. Pustules on CMD at 
20 ºC. 17–18, 21. Conidiophores. 19. Phialides and conidia. 20. Conidia. 9, 10. Isotype; 11. Holotype. 12–15. CBS 103.69. 16–19. IMI 
355906. 20, 21. CBS 245.63 (Ex-type of T. aureoviride). Bars: 9–11, 13–15, 17–21 = 10 μm; 12 = 100 μm; 16 = 1 mm. 
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3. Hypocrea aureoviridis Plowr. & Cooke in Phil-
lips & Plowright, Grevillea 8: 104 (1880) (as H.
aureo-virida).  Figs. 12–22, 466. 

Chromocrea aureoviridis (Plowr. & Cooke) Petch, 
Trans. Brit. Mycol. Soc. 21: 293 (1938).  

Anamorph. Trichoderma aureoviride Rifai, Mycol. 
Pap. 116: 34 (1969).  Figs. 16–22.  

Stromata scattered, solitary or in pairs, pulvinate or 
slightly flattened, circular in outline, 1.5–2.5 mm 
diam, broadly attached, surface smooth, with no 
perithecial protuberances, somewhat translucent, first 
yellow then brownish orange, becoming slightly 
darker in KOH, ostiolar openings obvious due to green 
ascospores. Outermost stroma layer of slightly thick-
walled, angular cells, (5.0–)7.0–9.0(–10.5) μm diam (n 
= 15). Tissue between the perithecia and below the 
outermost layer composed of hyaline cells, becoming 
pale brown in KOH, textura angularis, cells (4.5–)
6.0–9.0(–11.0) μm diam (n = 15). Internal tissue be-
low the perithecia of textura angularis, hyaline, cells 
(7.5–)10.5–12.5(–14.5) μm diam (n = 15). Perithecia 
completely immersed in the stroma, generally closely 
aggregated or slightly separated, subglobose, 205–233 
× 103–140(–145) μm (n = 10), wall composed of 
compacted cells, pale brown orange, slightly changing 
colour in KOH, ostiolar canal 87–103(–107) μm long 
(n = 10). Asci cylindrical, 70–90 × 4–5 μm (n = 10). 
Part-ascospores green, with small warts, monomor-
phic, both parts globose, distal part (3.3–)3.5–4.0(–
4.2), proximal (3.3–)3.5–4.0(–4.2) μm diam (n = 20).  
 Colonies on CMD at 20 ºC after ca. 1 week flat, 
with sparse aerial hyphae, with sparse discrete, com-
pact to loose pustules forming near the point of inocu-
lum, with larger pustules forming towards inside and 
smaller towards outside of the colony, 1–2 mm diam; 
conidia produced after ca. 2 weeks; no distinctive 
odour; generally with brownish diffusing pigment 
originating from the inoculum and needle-like yellow 
crystals formed in some cultures. Conidiophores ir-
regularly branching, short conidiophores tending to be 
mononematous, arising from the agar surface or from 
aerial hyphae, 50–95 μm long (n = 15), typically 
branched along the length in verticillium- to tricho-
derma-like fashion. Phialides divergent from the point 
of attachment to conidiophore, irregularly disposed 
along the conidiophore or forming a broad penicillus 
toward the tip, straight, tapering slightly from base to 
tip, (10.0–)12.3–15.0(–18.0) μm long, (2.0–)2.5–2.8(–
3.2) μm wide at the widest point, (1.5–)2.0–2.5(–3.0) 
μm wide at the base, L/W (3.5–)4.5–6.0(–8.5) (n = 
20), generally with a flared collarette; intercalary 
phialides lacking. Conidia green, smooth, typically 
clavate to ellipsoidal or subglobose, often with a trun-

cate or slightly protuberant base, (3.2–)3.8–4.0(–4.5) × 
(2.7–)3.0–3.3(–3.7) μm, L/W (1.0–)1.2–1.3(–1.5) (n = 
30), held in drops of greenish, watery liquid. No chla-
mydospores observed. 
 Colonies on PDA at 25 ºC after ca. 2 weeks with 
abundant aerial mycelium, with loose to compact tufts 
more abundant towards the inoculum; conidia not 
formed before ca. 10 d; brownish diffusing pigment 
from the inoculum; no distinctive odour. Colony ra-
dius on PDA after 3 d at 15 ºC 2–3 mm, 20 ºC 6–9 
mm, 25 ºC 9–12 mm, 30 ºC 1 mm, and 35 ºC 0 mm (n 
= 3). Colony radius on SNA after 3 d at 15 ºC 1–3
mm, 20 ºC 4–8 mm, 25 ºC 5–6 mm, 30 ºC 1 mm, and 
35 ºC 0 mm (n = 3). 

Etymology. Latin aureus = golden, viridis = green. 
Habitat. Decaying wood. 
Known distribution. United Kingdom.  

Specimens examined. England, Cambridge, Wandlebury, 
on Corylus avellana, Jan. 1963, J. Webster (No. 2663) 
(CBS 245.63, ex-type); Cambridge, on Sambucus nigra,
Jan. 1963, J. Webster (No. 2664) (CBS 525.63); Howldale, 
Pickering, Yorks., on Acer campestre, 1 Nov. 1968, W.G. 
Bramley (3030) (SHD, IMI 138258 = CBS 103.69); Surrey, 
on dead trunk of Fagus sylvatica (culture: G.J.S. 98-23 = 
IMI 355906). 

Fig. 22. Trichoderma aureoviride.  a: IMI 355906; b: CBS 245.63 
(Ex-type of T. aureoviride). Bars = 10 μm.

4. Hypocrea candida Chaverri & Samuels, sp. nov.
Figs. 23–35, 467, 504. 

Anamorph. Trichoderma candidum Chaverri & 
Samuels, sp. nov.  Figs. 29–35, 504. 

Stromata pulvinata, griseolo-flavida, 0.7–1.0 mm diam. 
Ascosporae bicellulares, verruculosae, ad septum disarticulatae, 
atrovirentes, ambo partes globosa, parte distali (3.0–)3.3–3.5(–3.8) 
× (3.2–)3.3–3.5(–3.7) μm, parte proximali (3.0–)3.3–3.6(–3.9) × 
3.3–3.5(–3.7) μm. Anamorphosis Trichoderma candidum.
Phialides (7.3–)9.0–13.5(–16.5) × (2.5–)2.7–3.3(–3.8) μm, 
longitudo/latitudo (2.2–)2.9–4.6(–5.6). Conidia globosa ad 
subglobosa, viridia, glabra, (2.4–)3.2–3.5(–4.3) × (2.5–)3.0–3.2(–
4.0) μm, longitudo/latitudo (1.0–)1.1(–1.3); chlamydosporae 
abundantes . Incrementum radiale in agaro dicto ‘PDA’ post 72 h 
15 ºC 2–6 mm, 20 ºC 17–18 mm, 25 ºC 25–27 mm, 30 ºC 20–23
mm, 35 ºC 0 mm. Holotypus teleomorphosis hic designatus: INB 
0003719978. 
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Figs. 23–34. Hypocrea candida/T. candidum. 23. Longitudinal section of stroma. 24. Perithecium. 25. Tissue of stroma surface. 26. Inner 
tissue of stroma. 27, 28. Asci and ascospores. 29, 30. Conidiophores. 31. Chlamydospores and swollen hyphal cells. 32. Conidia. 33. 
Conidia and phialide. 34. Pustules on PDA at 25 ºC.  23–34. Holotype P.C. 59. Bars: 23 = 100 μm; 24 = 20 μm; 25–33 = 10 μm. 
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Holotypus anamorphosis hic designatus: cultura sicca BPI 843652, 
isolata ex specimine INB 0003719978; cultura viva P.C. 59 = CBS 
114249 = DAOM 232829. 

Stromata scattered, solitary, pulvinate or slightly 
flattened, circular in outline, 0.7–1.0 mm diam (n = 
10), 0.3–0.4 mm high (n = 10), broadly attached, 
surface roughened or scurfy, with no perithecial pro-
tuberances, pale grayish yellow almost white, becom-
ing darker in KOH, ostiolar openings obvious due to 
the green ascospores. Outermost stroma layer com-
posed of slightly thick-walled angular cells,  
(4.5–)6.8–8.5(–13.5) μm diam (n = 20). Tissue 
between the perithecia and below the outermost layer 
of textura angularis, composed of hyaline cells, not 
changing colour in KOH, (6.2–)7.5–10.5(–12.7) μm
diam (n = 20), becoming slightly darker in KOH. 
Internal tissue below the perithecia of textura angu-
laris, hyaline, not changing colour in KOH, cells  
(6.7–)10.5–13.2(–16.0) μm diam (n = 20). Perithecia 
completely immersed in the stroma, generally closely 
aggregated or slightly separated, subglobose, 174–204 
× 127–161 μm (n = 10), walls composed of compacted 
cells, becoming pale brownish in KOH, ostiolar canal 
53–63 μm long (n = 10). Asci cylindrical, (68–)74–79(–
83) × (4.0–)4.5–5.2(–5.5) μm (n = 20). Part-ascospores 
green, warted, monomorphic, both parts globose, distal 
(3.0–)3.3–3.5(–3.8) × (3.2–)3.3–3.5(–3.7) μm, proximal 
(3.0–)3.3–3.6(–3.9) × 3.3–3.5(–3.7) μm (n = 20).  
 Colonies on CMD at 20 ºC after ca. 3 weeks flat, 
with little aerial mycelium, few mononematous 
conidiophores formed near the edges of the plate; few 
conidia formed; no distinctive odour; agar no pig-
mented. The branching pattern of the conidiophore 
irregular, with conidiophores tending to be monone-
matous, short or long, sinuous, arising from the sur-
face of the agar or from aerial hyphae; secondary 
branches sinuous, long, with few terminal phialides 
and no intercalary phialides; fertile conidiophore 
elongations sometimes present. Phialides ampulliform, 
formed singly, rarely in whorls of 2–3, (7.3–)9.0–
13.5(–16.5) μm long, (2.5–)2.7–3.3(–3.8) μm wide at 
the widest point, (1.8–)2.2–2.7(–3.0) μm at the base, 
L/W (2.2–)2.9–4.6(–5.6) (n = 20). Conidia green, 
smooth, globose to subglobose, (2.4–)3.2–3.5(–4.3) × 
(2.5–)3.0–3.2(–4.0) μm, L/W (1.0–)1.1(–1.3) (n = 30). 
Abundant intercalary and terminal chlamydospores or 
thickened hyphae formed in the aerial mycelium, 
irregular in shape and size, hyaline. 
 Colonies on PDA at 25 ºC after ca. 2 weeks flat, 
with highly aggregated compact pustules forming in 
concentric rings, the innermost ring formed of mature 
pustules progressively less mature towards the outer-
most ring; conidia formed after ca. two week, held in 
drops of green watery liquid; agar not pigmented; no 
distinctive odour. Colony radius on PDA after 3 d at 
15 ºC 2–6 mm, 20 ºC 17–18 mm, 25 ºC 25–27 mm, 30 

ºC 20–23 mm, and 35 ºC 0 mm (n = 3). Colony radius 
on SNA after 3 d at 15 ºC 3–6 mm, 20 ºC 13–14 mm, 
25 ºC 17–18 mm, 30 ºC 17–20 mm, and 35 ºC 0 mm 
(n = 3). 

Etymology. Latin candidus = snow-white. 
Habitat. On blackened decorticated wood. 
Known distribution. Costa Rica.

Specimen examined. Costa Rica, Limón, Puerto Viejo, 
Manzanillo, Gandoca-Manzanillo National Wildlife Refuge, 
forest next to the beach, 0 m alt., on decorticated wood, 8 
Jul. 1999, P. Chaverri (INB 0003719978, holotype; ex-type 
culture of T. candidum: P.C. 59 = CBS 114249 = DAOM 
232829, dry culture BPI 843652). 

Fig. 35. Hypocrea candida/T. candidum anamorph (Holotype).  
Bar = 10 μm.

Notes. The anamorph and teleomorph of H. candida/T. 
candidum are similar to H. aureoviridis/T. aureoviride
in that both have small globose monomorphic 
ascospores, simple mononematous conidiophores, and 
globose to subglobose conidia. RPB2 and EF-1  gene 
genealogies show Hypocrea candida/T. candidum to 
be a sister species of H. aureoviridis/T. aureoviride.
 Hypocrea candida/T. candidum can be distin-
guished from H. aureoviridis/T. aureoviride by the 
pale yellow almost white colour of the stroma in H.
candida/T. candidum (somewhat orange in H. aureo-
viridis/T. aureoviride), and slightly smaller ascospores 
and conidia than those of H. aureoviridis/T. aureo-
viride. The anamorph of H. candida/T. candidum has 
sinuous conidiophores and branches, while H. aureo-
viridis/T. aureoviride has generally straight conidio-
phores and branches. 
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5. Hypocrea catoptron Berk. & Broome, J. Linn. 
Soc. Bot. 14: 112 (1873). Figs. 36–48, 468, 505. 

= H. sulfurella Kalchbr. & Cooke, Grevillea 9: 26 
(1880). 
= H. flavovirens Berk., Grevillea 12: 100 (1883). 

Anamorph. Trichoderma catoptron Chaverri & 
Samuels, sp. nov. Figs. 42–48, 505. 

Phialides (5.0–)5.5–7.2(–8.3) × (2.0–)3.2–4.2(–4.5) μm, 
longitudo/latitudo (1.3–)1.4–2.2(–3.5). Conidia ellipsoidea vel 
oblonga, viridia, glabra, (3.0–)3.5–4.0(–4.3) × (2.2–)2.3–2.7(–3.0) 
μm, longitudo/latitudo (1.2–)1.4–1.6(–1.7). Incrementum radiale 
in agaro dicto ‘PDA’ post 72 h ad 15 ºC 3–9 mm, 20 ºC 17–29 
mm, 25 ºC 36–49 mm, 30 ºC 22–27 mm, 35 ºC 0 mm. Holotypus 
anamorphosis hic designatus: BPI 843653, cultura sicca, isolata ex 
specimine BPI 843645; cultura viva G.J.S. 02-76 = CBS 114232 = 
DAOM 232830. 

Stromata scattered, solitary or in small groups, pulvi-
nate, circular in outline, 0.5–1.5 mm diam (n = 10), 
0.2–0.3 mm high (n = 10), broadly attached, surface 
smooth, with slight perithecial protuberances, some-
times somewhat tuberculate, yellow, not changing 
colour in KOH, ostiolar openings obvious due to the 
green ascospores. Outermost stroma layer composed 
of thin-walled angular cells, (3.5–)6.5–8.3(–11.0) μm
diam (n = 20). Tissue between the perithecia and 
below the outermost layer of textura angularis to
epidermoidea, composed of hyaline cells, (5.0–)5.7–
8.7(–12.5) μm diam (n = 20). Internal tissue below the 
perithecia of textura angularis and somewhat epider-
moidea towards the base, hyaline, not changing colour 
in KOH, cells (6.2–)8.7–11.7(–17.2) μm diam (n = 
20). Perithecia completely immersed in the stroma, 
generally crowded or slightly separated, globose to 
subglobose, 145–172 × 99–121 μm (n = 10), wall 
composed of compacted cells, ostiolar canal 52–64 μm
long (n = 10). Asci cylindrical, (78–)91–109(–115) × 
(4.3–)5.0–5.5(–6.0) μm (n = 30). Part-ascospores 
green, warted, dimorphic, distal part globose, sub-
globose or ovoidal (4.0–)4.8–5.3(–6.0) × (3.8–)4.4–
4.8(–5.5) μm, proximal part subglobose, wedge-
shaped, or ovoidal, (4.7–)5.2–5.5(–6.0) × (3.5–)4.0–
4.3(–5.0) μm (n = 30).  
 Colonies on CMD at 20 ºC after ca. 2 weeks flat, 
with aerial hyphae, compact pustules forming 
throughout the plate, abundant mononematous verticil-
lium-like conidiophores formed in aerial mycelium 
with wet green droplets of conidia; no distinctive 
odour; agar not pigmented. Anamorph pustular, with 
irregularly once or twice branching conidiophores, 
with whorls of 2–3 secondary branches, the longer 
ones near the base of the main axis, with 1–2 verticils 
of 2–3 metuale; metuale standing out at wide angles, 
each metulae bearing 3–5 phialides. Phialides ampulli-
form, (5.0–)5.5–7.2(–8.3) μm long, (2.0–)3.2–4.2(–
4.5) μm wide wide at the widest point, (1.8–)2.0–3.2(–
3.5) μm at the base, L/W (1.3–)1.4–2.2(–3.5) (n = 30), 
intercalary phialides not observed. Elongations of the 

conidiophore sometimes present, generally un-
branched, rarely branched near the base of the elonga-
tion, generally straight and sterile. Mononematous 
synanamorph verticillium-like, conidiophores straight, 
branching once, with phialides formed singly or in 
pairs, on slender cylindrical metulae or directly from 
the conidiophore; phialides slender. Conidia green, 
smooth, ellipsoidal to oblong, (3.0–)3.5–4.0(–4.3) × 
(2.2–)2.3–2.7(–3.0) μm, L/W (1.2–)1.4–1.6(–1.7) (n = 
30). No chlamydospores observed. 

Fig. 48. Trichoderma catoptron (Epitype). Bar = 10 μm.

 Colonies on PDA at 25 ºC after ca. 2 weeks cot-
tony, with conidiophores and conidia forming around 
the point of inoculum; conidia formed after 10 d; agar 
not pigmented; no distinctive odour. Colony radius on 
PDA after 3 d at 15 ºC 3–9 mm, 20 ºC 17–29 mm, 25 
ºC 36–49 mm, 30 ºC 22–27 mm, and 35 ºC 0 mm (n = 
3). Colony radius on SNA after 3 d at 15 ºC 2–6 mm, 
20 ºC 15–20 mm, 25 ºC 22–26 mm, 30 ºC 12–18 mm, 
and 35 ºC 0 mm (n = 3). 

Etymology. Unknown. 
Habitat. Decaying bark, sometimes decorticated 
wood, and resupinate basidiomycetes. 
Known distribution. India, Sri Lanka, and South Af-
rica.

Specimens examined. India, Neilgherries, Wellington, on 
decaying bark, M.J. Berkeley (K; holotype of H. flavo-
virens).  South Africa, Natal, Inanda, on decaying bark, 
1880, J.M. Wood #178 (K; holotype of H. sulfurella).  Sri 
Lanka, Central Province, on decorticated wood, 



HYPOCREA/TRICHODERMA WITH GREEN ASCOSPORES

44

Figs. 36–47. Hypocrea catoptron/T. catoptron. 36. Longitudinal section of stroma. 37. Empty perithecium. 38. Tissue of stroma surface. 
39. Inner tissue of stroma. 40, 41. Asci and ascospores. 42. Conidiophores. 43. Phialides and conidia. 44. Conidia. 45, 46. Pustules on CMD 
at 20 ºC. 47. Colony on PDA at 25 ºC. 36–47. G.J.S. 02-76 (Epitype). Bars: 36 = 100 μm; 37 = 20 μm; 38–44 = 10 μm; 45, 46 = 1 mm. 

Feb. 1868, Dolosbagey (K, No. 557, lectotype of H. catop-
tron); on decorticated wood (K, specimen label as “No. 557 
bis, part No. 990 in L[?] J [?]”); on decorticated wood (K, 
specimen label as “No. 557, part No. 990 in L[?] J [?]”; 
stromata over mature, no intact asci); on decorticated wood 

(K, specimen label as “No. 557, compare with No. 5”; 
stromata over mature, no intact asci); Sabaragamuwa Prov-
ince, Singaharaja Man and Biosphere Reserve, Hal-
Mandiya stream from forestry camp, 06º 25’ N, 80º 25’ E, 
480 m alt.; on decorticated wood and resupinate basidiomy-
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cete, 9 Dec. 2002, G.J.S. (#9282), K. Põldmaa, A. Nalim, N. 
Dayawansa (BPI 843645, epitype of teleomorph designated 
herewith, ex-type of T. catoptron cultures G.J.S. 02-76 = 
CBS 114232 = DAOM 232830, dry culture BPI 843653). 

Notes. The teleomorph of Hypocrea catoptron/T. 
catoptron resembles H. sinuosa, H. chlorospora, H. 
cremea, and H. surrotunda in the small yellowish 
stromata and size of ascospores. Hypocrea cremea, H. 
surrotunda, H. sinuosa, and H. chlorospora have been 
collected mainly in temperate regions, with a few 
exceptions in the Neotropics. In contrast, H. catop-
tron/T. catoptron specimens have been collected only 
in India, South Africa, and Sri Lanka. Stromata of 
Hypocrea catoptron are darker and more opaque than 
those of H. chlorospora, H. cremea, H. surrotunda, 
and H. sinuosa. The main differences between H.
catoptron/T. catoptron and H. cremea, H. surrotunda, 
H. sinuosa, and H. chlorospora are found in the ana-
morphs. 

6. Hypocrea centristerilis Yoshim. Doi, Bull. Natl. 
Sci. Mus. 15: 724 (1972). Figs. 49, 50, 469. 

Anamorph. Trichoderma sp.  

Stromata scattered, generally aggregated, pulvinate or 
flattened, somewhat concave towards the center, circu-
lar in outline, 1–2 mm diam (n = 8), broadly attached, 
surface smooth or slightly roughened, with no perithe-
cial protuberances, pale grayish yellow, becoming pale 
brown in KOH, ostiolar openings obvious due to the 
green ascospores. Outermost stroma layer composed 
of thin-walled angular cells, (3.5–)6.5–8.3(–11.0) μm
diam (n = 20), becoming brownish in KOH. Tissue 
between the perithecia and below the outermost layer 
of textura angularis, hyaline, becoming brownish in 
KOH. Internal tissue below the perithecia of textura 
epidermoidea to intricata, hyaline, not changing col-
our in KOH. Perithecia completely immersed in the 
stroma, generally closely aggregated, subglobose, 
walls hyaline, becoming brownish in KOH. Asci 
cylindrical, (122–)132–143(–154) × (6.0–)6.7–7.2(–
7.5) μm (n = 20). Part-ascospores green, warted, di-
morphic, distal part obovate to wedge-shaped, (6.5–)
7.3–8.0(–9.0) × (5.4–)5.8–6.0(–6.5) μm, proximal part 
oblong to subcylindrical, (6.2–)7.1–7.6(–9.0) × (5.2–)
5.5–6.0(–6.3) μm (n = 30).  

Etymology. Latin centri = center, sterilis = sterile, 
referring to sterile (no perithecia) stroma center. 
Habitat. On blackened decorticated wood. 
Known distribution. Japan.  
Descriptions and illustrations. Doi 1972: Fig. 37. 

Specimen examined. Japan, Kochi Pref., Kage, Kaminirou-
Mura, Kami-Gun, on decorticated wood, 15 Jul. 1970, Y. 
Doi (NY, isotype: TNS.D.801 = TNS-F-223545). 

7. Hypocrea ceracea Chaverri & Samuels, sp. nov.
Figs. 51–63, 470, 506. 

Anamorph. Trichoderma ceraceum Chaverri & Sa-
muels, sp. nov. Figs. 58–63, 506 

Stromata aurantiobrunnea, ceracea, 0.5–1.0 mm diam. Ascosporae 
bicellulares, verruculosae, ad septum disarticulatae, atrovirentes, 
parte distali globosa ad subglobosa, (3.3–)4.5–4.7(–6.0) × (3.0–)
4.0–4.2(–5.0) μm, parte proximali cuneiformi vel subcylindrica, 
(4.0–)4.8–5.0(–6.5) × (2.7–)3.5–3.7(–4.2) μm. Anamorphosis 
Trichoderma ceraceum. Phialides (5.0–)6.5–7.7(–11.0) × (2.5–)
3.0–3.5(–4.0) μm, longitudo/latitudo (1.3–)2.0–2.5(–3.6). 
Conidia subglobosa ad ellipsoidea, viridia, glabra, (2.7–)3.4–
3.7(–4.5) × (2.5–)3.0–3.2(–4.0) μm, longitudo/latitudo (1.0–)1.2–
1.3(–1.7). Incrementum radiale in agaro dicto ‘PDA’ post 72 h ad 
15 ºC 7–10 mm, 20 ºC 15–17 mm, 25 ºC 36–38 mm, 30 ºC 4–50
mm, 35 ºC 0 mm. Holotypus teleomorphosis hic designatus: BPI 
737722. Holotypus anamorphosis hic designatus: cultura sicca BPI 
843654, isolata ex specimine BPI 737722; cultura viva G.J.S. 95-
159 = CBS 114245 = DAOM 232831.  

Stromata scattered, solitary or in pairs, pulvinate, 
circular in outline, 0.5–1 mm diam (n = 15), 0.7–1.0 
mm high (n = 15), broadly attached, surface smooth, 
waxy, with perithecial protuberances, brownish or-
ange, becoming darker in KOH, ostiolar openings 
obvious due to the green ascospores. Outermost 
stroma layer composed of slightly thick-walled angu-
lar cells, (4.5–)8.3–9.7(–13.4) μm diam (n = 30), 
brownish in KOH. Tissue between the perithecia and  

Fig. 63. Hypocrea ceracea/T. ceraceum anamorph. a: G.J.S. 89-
136; b: G.J.S. 95-159 (Holotype). Bars = 10 μm.
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Figs. 49, 50. Hypocrea centristerilis asci and ascospores. Figs. 51–62. Hypocrea ceracea/T. ceraceum. 51. Longitudinal section of stroma. 
52. Perithecium. 53. Tissue of stroma surface. 54. Tissue of stroma between perithecia. 55. Inner tissue of stroma. 56, 57. Asci and asco-
spores. 58. Pustules on CMD at 20 ºC. 59, 60. Conidiophores. 61. Phialides and conidia. 62. Colony on PDA at 25 ºC. 49, 50: Isotype; 51–
62: G.J.S. 95-159 (Holotype). Bars: 51 = 100 μm; 52 = 20 μm; 49, 50, 53–57, 59–61 = 10 μm; 58 = 1 mm. 
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below the outermost layer of textura angularis to
epidermoidea, composed of hyaline cells, not chang-
ing colour in KOH, (4.2–)6.7–8.0(–11.8) μm diam (n 
= 35). Internal tissue below the perithecia of textura 
angularis, hyaline, not changing colour in KOH, cells 
(5.0–)8.8–10.5(–19.0) μm diam (n = 40). Perithecia 
completely immersed in the stroma, generally closely 
aggregated or slightly separated, subglobose, (167–)
218–239(–258) × (120–)153–176(–206) μm (n = 20), 
wall composed of compacted cells, becoming pale 
brownish in KOH, ostiolar canal (55–)60–65(–71) 
μm long (n = 20). Asci cylindrical, (40–)89–98(–110) 
× (4.0–)4.7–5.0(–6.0) μm (n = 40). Part-ascospores 
green, warted, dimorphic, distal part globose to sub-
globose (3.3–)4.5–4.7(–6.0) × (3.0–) 4.0–4.2(–5.0) 
μm, proximal part wedge-shaped to subcylindrical 
(4.0–)4.8–5.0(–6.5) × (2.7–)3.5–3.7(–4.2) μm (n = 
80).
 Colonies on CMD at 20 ºC after ca. 1 week flat, 
with few aerial hyphae, few scattered conidiophores; 
conidia formed in drops of clear, green liquid; no 
distinctive odour; light yellow pigment diffusing into 
the agar sometimes observed. Conidiophores erect, 
branching somewhat regularly, the secondary branches 
longer near the base and shorter towards the tip of the 
conidiophores; secondary branches rarely re-
branching; conidiophore elongations rare. Phialides 
arising in more or less narrow angles from cylindrical 
metulae on the secondary or tertiary branches. Phi-
alides ampulliform, formed in whorls of 3–5, rarely 
solitary, (5.0–)6.5–7.7(–11.0) μm long, (2.5–)3.0–
3.5(–4.0) μm wide at the widest point, (1.5–)2.2–2.5(–
3.2) μm at the base, L/W (1.3–)2.0–2.5(–3.6) (n = 50). 
Conidia green, smooth, subglobose to ellipsoidal, 
rarely oblong (2.7–)3.4–3.7(–4.5) × (2.5–)3.0–3.2(–
4.0) μm, L/W (1.0–)1.2–1.3(–1.7) (n = 60), held in 
drops of clear green liquid. No chlamydospores ob-
served. 
 Colonies on PDA at 25 ºC after ca. 10 d flat, uni-
formly covered by conidia, younger conidiophores 
forming towards the outside of the colony; conidia 
formed after ca. 1 week; light yellow pigment diffus-
ing into the agar sometimes observed; no distinctive 
odour. Colony radius on PDA after 3 d at 15 ºC 7–10 
mm, 20 ºC 15–17 mm, 25 ºC 36–38 mm, 30 ºC 4–50 
mm, and 35 ºC 0 mm (n = 3). Colony radius on SNA 
after 3 d at 15 ºC 1–6 mm, 20 ºC 6–14 mm, 25 ºC 6–
16 mm, 30 ºC 2–3 mm, and 35 ºC 0 mm (n = 3). 

Etymology. Latin ceraceus = waxy, referring to the 
waxy stroma. 
Habitat. On blackened decorticated wood. 
Known distribution. U.S.A.

Specimens examined. U.S.A., New York, St. Lawrence 
County, Wanakena, New York State Ranger School, on 
decorticated wood, 26–28 Aug. 1988, G.J.S., K.F. Rodri-

gues, D. Brayford (NY, culture: G.J.S. 88-28); Vanderkamp 
Lake, on decorticated wood, 17 Sep. 1995, G.J.S. (BPI 
737722, holotype; ex-type culture of T. ceraceum: G.J.S. 
95-159 = CBS 114245 = DAOM 232831, dry culture BPI 
843654); North Carolina, Jackson County, Nantahala Na-
tional Forest, Bull Pen Road to Chattooga River, Ellicott 
Rock trail from Fowler Creek, on decorticated wood, 28 
Sep. 1989, G.J.S., C.T.R., W.R. Buck, R.C. Harris (NY, 
culture: G.J.S. 89-136).  

Notes. Hypocrea ceracea teleomorph resembles H. 
gelatinosa on the brownish, waxy and transparent 
stromata. Hypocrea gelatinosa/T. gelatinosum can be 
distinguished from H. ceracea/T. ceraceum by its 
gliocladium-like anamorph and larger conidia. In 
addition, H. ceracea/T. ceraceum is known only from 
the U.S.A., while H. gelatinosa/T. gelatinosum has 
only been found in Europe. 

8. Hypocrea ceramica Ellis & Everh., North Amer. 
Pyrenomyc. p. 85 (1892). Figs. 64–75, 471, 507. 

≡ Chromocrea ceramica (Ellis & Everh.) Seaver, 
Mycologia 2: 59. (1910). 

Anamorph. Trichoderma ceramicum Chaverri & 
Samuels, sp. nov. Figs. 71–75, 507. 

Phialides (5.0–)6.5–8.0(–13.0) × (2.5–)3.5–4.0(–4.5) μm, 
longitudo/latitudo (1.2–)1.7–2.2(–4.4). Conidia ellipsoidea, 
viridia, glabra, (2.8–)3.3–3.7(–4.2) × (2.1–)2.7–3.0(–3.1) μm, 
longitudo/latitudo (0.9–)1.1–1.3(–1.7). Incrementum radiale in 
agaro dicto ‘PDA’ post 72 h ad 15 ºC 5–19 mm, 20 ºC 16–27 mm, 
25 ºC 35–50 mm, 30 ºC 41–57 mm, 35 ºC 0 mm. Holotypus 
anamorphosis hic designatus: cultura sicca BPI 843655, isolata ex 
specimine NY (“U.S.A.North Carolina: Transylvania County, 
North of Brevard, Pisgah National Forest, fish hatchery, on 
decorticated wood; 29 Sep. 1988; K.F. Rodrigues, C.T.R., G.J.S., 
E. Parmasto, R.H. Petersen"); cultura viva G.J.S. 88-70 = CBS 
114576. 

Stromata scattered or confluent, nearly circular in 
outline, (0.6–)0.8–1.7(–2.1) mm diam (n = 30), 0.8–
1.0 mm high (n = 10), broadly attached, surface 
smooth, with perithecial protuberances, reddish 
brown, becoming slightly darker in KOH, ostiolar 
openings obvious due to the green ascospores. Tissue 
of the outer stroma layer of textura angularis, cells 
(3.4–)4.8–6.3(–8.3) μm diam (n = 30). Tissue immedi-
ately below the surface layer and between the perithe-
cia of textura angularis, cells (3.1–)5.0–6.4(–7.8) μm 
diam (n = 25). Internal tissue below the perithecia of 
textura angularis, cells (5.3–)6.7–8.0(–10.8) μm diam 
(n = 30). Perithecia completely immersed in the 
stroma, generally closely aggregated, subglobose, 
195–260 × 112–230 μm (n = 10), walls turning 
brownish in KOH, ostiolar canal 40–90 μm long (n = 
10). Asci cylindrical, (50–)68–95(–96) × (3.2–)4.5–
5.5(–7.7) μm (n = 35). Part-ascospores green, spinu-
lose, dimorphic, distal part globose to subglobose, 
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(3.5–)3.9–4.7(–5.8) × (2.9–)3.4–4.2(–4.3) μm, proxi-
mal part wedge-shaped, (3.4–)4.2–5.2(–6.2) × (2.9–)
3.1–3.7(–4.0) μm (n = 60).  
 Colonies on CMD at 20 ºC after ca. 10 d flat, with 
discrete tufts 2–3 mm diam (n = 3) forming in concen-
tric rings from the point of inoculum outwards; no 
distinctive odour; agar not pigmented. Conidiophores 
irregularly branched, phialides ampulliform, broader 
in the middle, and constricted at the tip, formed in 
whorls of (1–)3(–4), (5.0–)6.5–8.0(–13.0) μm long, 
(2.5–)3.5–4.0(–4.5) μm wide at the widest point, (2.0–)
2.7–3.1(–3.7) μm at the base, L/W (1.2–)1.7–2.2(–4.4) 
(n = 30); conidiophore elongations rare, fertile or ster-
ile, generally terminating in one phialide. Conidia green, 

smooth, ellipsoidal, (2.8–)3.3–3.7(–4.2) × (2.1–)
2.7–3.0(–3.1) μm, L/W (0.9–)1.1–1.3(–1.7) (n = 20), 
formed in dry masses. No chlamydospores observed. 
 Colonies on PDA at 25 ºC after ca. 2 weeks flat, 
aggregated pustules forming from the point of inocu-
lum outwards, young conidia pale yellow; agar not 
pigmented; no distinctive odour. Colony radius after 3 
d on PDA at 15 ºC 5–19 mm, 20 ºC 16–27 mm, 25 ºC 
35–50 mm, 30 ºC 41–57 mm, and 35 ºC 0 mm (n = 3). 
Colony radius after 3 d on SNA at 15 ºC 3–7 mm, 
20 ºC 9–16 mm, 25 ºC 17–24 mm, 30 ºC 23–32 mm, 
and 35 ºC 0 mm (n = 3). 

Figs. 64–74. Hypocrea ceramica/T. ceramicum. 64, 65. Longitudinal section of stroma. 66. Perithecium. 67. Tissue of stroma surface. 68. 
Inner tissue of stroma. 69, 70. Asci and ascospores. 71. Pustules on CMD at 20 ºC. 72, 73. Conidiophores. 74. Conidia.  64–74. G.J.S. 88-
70. Bars: 64 = 100 μm; 65, 66 = 20 μm; 67–70, 72–74 = 10 μm; 71 = 1 mm. Some images adapted from Chaverri et al. (2003a) with 
permission from Mycologia.
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Etymology. Latin = ceramicus, porcelain-like fragile; 
teleomorph epithet transferred to anamorph.
Habitat. Decorticated wood, bark, and resupinate 
basidiomycetes.
Known distribution. United States (possibly Japan). 
Descriptions and illustrations. Chaverri et al. 2003a: 
Figs. 8–15. 

Specimens examined. U.S.A., Connecticut, West Haven, on 
decaying limb of Juniperus, Nov. 1888, R. Thaxter (NY, 
holotype); North Carolina, Transylvania County, North of 
Brevard, Pisgah National Forest, fish hatchery, on decorti-
cated wood, 29 Sep. 1988, K.F. Rodrigues, C.T.R., G.J.S., 
E. Parmasto, R.H. Petersen (NY; ex-type culture of T. 
ceramicum: G.J.S. 88-70 = CBS 114576, dry culture BPI 
843655); Swain County, Nantahala National Forest, Joyce 
Kilmer Memorial Forest, on a resupinate basidiomycete and 
bark, 29 Jul. 2001, L. F. Grand & C. Vernia (BPI 843646). 

Notes. The culture of H. ceramica/T. ceramicum des-
cribed by Doi (1966) from Japan matches the culture 
from U.S.A. described in this paper. However, the 
specimens and cultures from Japan are not available 
for examination.  

Fig. 75. Hypocrea ceramica/T. ceramicum anamorph (G.J.S. 88-
70). Bars = 10 μm.  Adapted from Chaverri et al. (2003a) with 
permission from Mycologia.

9. Hypocrea chlorospora Berk. & M.A. Curtis, 
Grevillea 4: 14 (1875).  Figs. 76–87, 472, 508. 

Anamorph. Trichoderma chlorosporum Chaverri & 
Samuels, sp. nov.  Figs. 82–87, 508. 

Phialides (4.7–)7.7–8.0(–10.8) × (3.0–)4.0–4.2(–5.3) μm, 
longitudo/latitudo (1.2–)1.9–2.0(–2.7). Conidia globosa ad 
subglobosa, viridia, glabra, (3.0–)4.0–4.3(–5.7) × (3.0–)3.5–3.8(–
5.0) μm, longitudo/latitudo (0.9–)1.1–1.2(–1.4). Incrementum 
radiale in agaro dicto ‘PDA’ post 72 h ad 15 ºC 12–20 mm, 20 ºC 
32–42 mm, 25 ºC 51–60 mm, 30 ºC 52–62 mm, 35 ºC 1–3 mm. 
Holotypus anamorphosis hic designatus: cultura sicca BPI 843656, 
isolata ex specimine NY (“U.S.A.Connecticut: Tolland County, Salmon 
River State Park; on wood; 17 Sep. 1988; R. Lowen (616)”); cultura viva 
G.J.S. 88-33 = CBS 114231 = DAOM 232832. 

Stromata generally aggregated, rarely solitary, pulvinate, 
hemispherical, circular in outline, (0.3–)0.6–0.9(–1.0) mm 
diam (n = 20), (0.4–)0.5–0.7(–0.9) mm high, broadly 
attached, surface smooth to roughened, somewhat trans-
parent, with perithecial protuberances, pastel yellow, 
generally not changing colour in KOH, but in some 
specimens the center of the stroma becoming pale 
brownish; ostiolar openings obvious due to the green 
ascospores, not sunken. Outermost stroma layer composed 
of thin-walled angular cells, (5.0–)9.0–10.5(–15.0) μm
diam (n = 40), hyaline. Tissue between the perithecia and 
below the outermost layer of textura angularis to epider-
moidea, composed of hyaline, thin-walled cells. Internal 
tissue below the perithecia of textura angularis, cells thin-
walled, hyaline, (5.0–)13.0–16.0(–27.5) μm diam (n = 40). 
Perithecia completely immersed in the stroma, generally 
crowded, subglobose, (163–)196–247(–305) × (129–)
146–178(–213) μm (n = 20), wall composed of compacted 
cells, not changing colour in KOH, ostiolar canal (43–)53–
71(–90) μm long (n = 20). Asci cylindrical, (73–)87–92(–
109) × (4.0–)5.5–6.0(–7.5) μm (n = 50). Part-ascospores 
green, warted, almost monomorphic, both parts globose to 
subglobose, distal part (4.0–)5.0–5.2(–8.0) × (3.5–)4.8–
5.2(–6.2) μm, proximal part (4.2–)5.0–5.3(–7.0) × (3.2–)
4.5–4.7(–6.0) μm (n = 90).  
 Colonies on CMD at 20 ºC after ca. 1 week flat, with 
few aerial hyphae and loose to compact pustules forming 
generally near the edges of the plate; no distinctive odour; 
agar not pigmented. Conidiophores generally sinuous, 
sometimes straight, thicker at the base and tapering to-
wards the tip of the main axis and lateral branches, irregu-
larly branching generally 1–2 times, with the longer 
branches near the base of the conidiophore, branches 
arising at angles less than 90º, generally paired, sinuous, 
sometimes straight, usually bending upwards; secondary 
branches with 1–3 verticils of metulae, 1–2(–3) metulae 
per verticil; sterile conidiophore elongationss sometimes 
present. Phialides arising at narrow angles from short 
barrel-shaped metulae, 2–3(–5) phialides per metula, 
phialides ampulliform to flask-shaped, somewhat hooked, 
(4.7–)7.7–8.0(–10.8) μm long, (3.0–)4.0–4.2(–5.3) μm
wide at the widest point, (1.7–)2.7–3.0(–4.0) μm at the 
base, L/W (1.2–)1.9–2.0(–2.7) (n = 90). Conidia green, 
smooth, globose to subglobose, (3.0–)4.0–4.3(–5.7) × 
(3.0–)3.5–3.8(–5.0) μm, L/W (0.9–)1.1–1.2(–1.4) (n = 90). 
Chlamydospores not observed. 
 Colonies on PDA at 25 ºC after 1 week somewhat 
cottony, with higher concentration of aerial hyphae near 
the edges of the plate, with few small mature pustules, ca.
1 mm diam, forming near the point of inoculum, conidia 
forming only on pustules; conidia formed after ca. 1 week; 
agar not pigmented; no distinctive odour. Colony radius 
on PDA after 3 d at 15 ºC 12–20 mm, 20 ºC 32–42 mm, 
25 ºC 51–60 mm, 30 ºC 52–62 mm, and 35 ºC 1–3 mm (n 
= 6).  
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Figs. 76–86. Hypocrea chlorospora/T. chlorosporum. 76. Longitudinal section of stroma. 77, 78. Tissue of stroma surface. 79. Inner tissue 
of stroma. 80, 81. Asci and ascospores. 82. Pustules on CMD at 20  C. 83–85. Conidiophores. 86. Conidia.  76, 78–83, 86. G.J.S. 88-33 
(Epitype). 77, 85. P.C. 4. 84. G.J.S. 98-1. Bars: 76 = 100 μm; 77–81, 83–86 = 10 μm; 82 = 1 mm.
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Fig. 87. Trichoderma chlorosporum (Ex-type G.J.S. 88-33).  Bar = 
10 μm.

Colony radius on SNA after 3 d at 15 ºC 12–16 mm, 20 ºC 
27–37 mm, 25 ºC 40–46 mm, 30 ºC 43–47 mm, and 35 ºC 
1–2 mm (n = 6). 

Etymology. Greek chlorós = green. 
Habitat. On rotten decorticated wood, sometimes bark. 
Known distribution. U.S.A. and Costa Rica.

Specimens examined. Costa Rica, Guanacaste, Guanacaste 
Conservation Area, on decorticated wood, 24 Sep. 1997, S.M. 
Huhndorf (BPI 744702, culture: G.J.S. 98-1).  U.S.A., Connecti-
cut, Tolland County, Salmon River State Park, on wood, 17 Sep. 
1988, R. Lowen (616) (NY, epitype of teleomorph designated 
herewith, ex-type culture of T. chlorosporum: G.J.S. 88-33 = 
CBS 114231 = DAOM 232832, dry culture BPI 843656);
Maryland, Prince George County, E of Largo in Old Growth 
Forest at Church Rd, on well-rotten decorticated wood, 11 Oct. 
1991, G.J.S., S.E. Rehner, A.Y. Rossman, F.A. Uecker (BPI 
1112919, culture: G.J.S. 91-150); New York, Croghan, Jul.-Sep. 
1878(?), C.H. Peck (NYS); ‘New York’, Mountains, on decorti-
cated wood, Curtis 4466 (K, 114744, holotype, New York given 
in error for North Carolina); North Carolina, ‘Montenigro Car. 
Sept., ad lignum cariosum, ex M.A. Curtis’ (isotype, NYS); 
Black Mt., Sep. 1854, #4466 (isotype, FH); ‘Mountains, ad lign. 
cariosum, dedit Curtis’ (isotype, BPI-Michener). 

Notes. Collecting information for the published holotype 
of H. chlorospora was ‘Mountains of New York No. 
4466,’ and this is the information given on the holotype 
collection in K, with the addition that the collector was 
Curtis #4466. The isotype in FH, from Curtis’ herbarium, 
gives the collecting information as ‘Black Mt., N.C., 
U.S.A. Sep. 1854 #4466,’ and the isotype from Curtis’ 
herbarium in the Michener collection (BPI) also cites the 
mountains of North Carolina. What is probably an isotype 
in NYS gives the following collecting information: ‘Mon-
tenegro Car. Sept. ad lignum cariosum ex M.A. Curtis.’ 
M.A. Curtis was an Episcopalian priest and teacher who 

lived and collected fungi in North and South Carolina in 
the mid and late 19th century. He provided specimens to 
Berkeley, who studied and described the species. Curtis 
kept a part of each collection that he sent to Berkeley; that 
part is preserved at FH and BPI (Michener Collection). 
In the case of H. chlorospora, it is likely that the holo-
type specimen originated in the Black Mountain 
Range of North Carolina and not in New York, as was 
published. The specimen we selected as the epitype is 
from Connecticut and it matches the holotype and 
other specimens collected and identified by Curtis. 

10. Hypocrea chromosperma M.A. Curtis & Peck, 
Rep. (Annual). New York State Mus. Nat. Hist. p. 56 
(1878).  Figs. 88–104, 473, 509. 

Anamorph. Trichoderma chromospermum Chaverri 
& Samuels, sp. nov.  Figs. 94–104, 509. 

Phialides (5.8–)6.9–14.5(–22.5) × (2.2–)2.5–3.5(–3.8) μm, longi-
tudo/latitudo (2.0–)2.5–4.8(–7.0). Conidia ellipsoidea vel oblonga, 
subviridia, glabra, (3.5–)4.0–6.5(–7.5) × (2.5–)3.7–3.8(–4.0) μm, 
longitudo/latitudo (1.3–)1.4–1.7(–2.9). Incrementum radiale in 
agaro dicto ‘PDA’ post 72 h ad 15 ºC 4–9 mm, 20 ºC 16–23 mm, 
25 ºC 27–36 mm, 30 ºC 30–38 mm, 35 ºC 0 mm. Holotypus 
anamorphosis hic designatus: cultura sicca BPI 843683, isolata ex 
specimine BPI 749363; cultura viva G.J.S. 94-68 = CBS 114577.  

Stromata generally highly aggregated to confluent, 
sometimes scattered, pulvinate to somewhat flattened, 
circular in outline, (0.8–)0.9–1.2(–1.7) mm diam (n = 
30), (0.4–)0.5–0.6 mm high (n = 15), broadly attached, 
surface smooth, with slight perithecial protuberances, 
pale yellow, slightly changing colour in KOH, tissue 
of stroma not changing colour in KOH, ostiolar open-
ings obvious due to the green ascospores. Outermost 
stroma layer composed of thin-walled, angular to 
globose cells, (5.7–)7.5–9.0(–11.0) μm diam (n = 20). 
Tissue between the perithecia and below the outermost 
layer of textura angularis to epidermoidea, composed 
of thin-walled, hyaline cells, not changing colour in 
KOH, (7.5–)8.3–12.7(–16.7) μm diam (n = 30). Inter-
nal tissue below the perithecia of textura angularis, 
globulosa or epidermoidea, hyaline, not changing 
colour in KOH, cells thin-walled, (5.5–)11.0–14.7(–
22.3) μm diam (n = 30). Perithecia completely im-
mersed in the stroma, generally crowded or slightly 
separated, subglobose, (187–)203–259 × (110–)131–
184 μm (n = 15), wall composed of compacted cells, 
hyaline, becoming pale brownish in KOH, ostiolar 
canal (42–)49–71(–77) μm long (n = 15). Asci cylin-
drical, (78–)85–90(–102) × (4.0–)5.2–5.5(–6.7) μm (n 
= 50). Part-ascospores green, warted, dimorphic, distal 
part globose to subglobose (3.5–)4.2–4.3(–4.8) × 
(3.0–)4.0–4.2(–5.0) μm, proximal part wedge-shaped 
to subglobose, (3.2–)4.2–4.5(–5.5) × (2.8–)3.6–3.8(–4.5) 
μm (n = 80).  
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 Colonies on CMD at 20 ºC after ca. 1 week flat, 
with few or no aerial hyphae, few scattered conidio-
phores formed more or less in concentric rings; co-
nidia formed in drops of clear, light green liquid; no 
distinctive odour; agar not pigmented. Conidiophores 
short, with verrucose base, irregularly branching 2–3
times; branches generally highly intertwined, sinuous 
or twisted, arising generally at narrow angles; few 
phialides formed. Phialides arising in more or less 
narrow angles from barrel-shaped to cylindrical metu-
lae on the secondary or tertiary branches, or directly 
from the main branch. Phialides flask-shaped or la-
geniform, tapering uniformly from base to tip, slender, 
sometimes twisted and short, formed singly or in pairs 
(sometimes in whorls of >3 in some isolates), (5.8–)6.9–
14.5(–22.5) μm long, (2.2–)2.5–3.5(–3.8) μm wide at 
the widest point, (1.8–)2.0–3.0(–3.5) μm at the base, 
L/W (2.0–)2.5–4.8(–7.0) (n = 60). Conidia pale green, 
smooth, ellipsoidal to oblong, (3.5–)4.0–6.5(–7.5) × 
(2.5–)3.7–3.8(–4.0) μm, L/W (1.3–)1.4–1.7(–2.9) (n = 
50). No chlamydospores observed. 

Fig. 104. Trichoderma chromospermum.  a: G.J.S. 94-68 
(Epitype); b: G.J.S. 90-59 . Bar = 10 μm.

 Colonies on PDA at 25 ºC after ca. 10 d flat, uni-
formly covered by few pale green conidia; conidia 
formed after ca. 2 weeks; agar not pigmented; no 
distinctive odour. Colony radius on PDA after 3 d at 
15 ºC 4–9 mm, 20 ºC 16–23 mm, 25 ºC 27–36 mm, 30 
ºC 30–38 mm, and 35 ºC 0 mm (n = 9). Colony radius 
on SNA after 3 d at 15 ºC 3–8 mm, 20 ºC 9–14 mm, 
25 ºC 9–20 mm, 30 ºC 11–18 mm, and 35 ºC 0 mm (n 
= 9). 

Etymology. Greek chromos = colour, pigment. 

Habitat. On blackened decorticated wood, bark, and 
black pyrenomycetes (including Xylariales); probably 
fungicolous. 
Known distribution. U.S.A. (Illinois, Indiana, Mary-
land, New Jersey, New York, Pennsylvania).  

Specimens examined. U.S.A., Illinois, White Pine Forest, on 
blackened decorticated wood, 28 Sep. 1996, G.J.S., K. 
Põldmaa (BPI 744550; culture: G.J.S. 96-213); Indiana, 
Brown County, Yellow Wood State Forest, 30 Sep. 1995, 
G.J.S. (BPI 737770; culture: G.J.S. 95-196); New York, 
(exact location unknown), on blackened decorticated wood, 
Sep. 1878(?), C.H. Peck (NYS #742); Duchess County, 
Pawling, Pawling Nature Reserve, on bark of recently fallen 
tree of Ulmus sp., 6 Oct. 1990, G.J.S., C.T.R. (BPI 
1107142); on bark of recently fallen tree of Ulmus sp., 6 
Oct. 1990, G.J.S., C.T.R. (BPI 1107188); Lewis County, 
Croghan, on blackened decorticated wood, Sep. 1878(?), 
C.H. Peck (NYS #3461, lectotype of teleomorph designated 
herewith); Maryland, Prince George County, Greenbelt, on 
bark, 9 Oct. 1994, S.A. Rehner (BPI 749362); Greenbelt, on 
decorticated wood, on black mycelium and black pyreno-
mycete, 9 Oct. 1994, S.A. Rehner (BPI 749363, epitype of 
teleomorph designated herewith, ex-type cultures of T. 
chromospermum: G.J.S. 94-68 = CBS 114577, dry culture 
BPI 843683); Greenbelt, on bark, 9 Oct. 1994, S.A. Rehner 
(BPI 749362, culture G.J.S. 94-67); Greenbelt, on bark, 6 
Oct. 1991, S.A. Rehner (BPI 1112897, culture: G.J.S. 91-
128); Greenbelt, on bark, 6 Jan. 92, S.A. Rehner (BPI 
802633, culture: G.J.S. 92-1); New Jersey, Haleyville, on 
bark of decaying wood, 6 Jun. 1996, G.J.S., H.-J. Schroers, 
G. Bills (BPI 744494, culture: G.J.S. 96-136); Vicinity of 
Millville and Union Lake, on decorticated wood, 6 Jun. 
1996, G.J.S., H.-J. Schroers, G. Bills (BPI 744492, culture: 
G.J.S. 96-133); Newfield, on decorticated hardwood, 15 
Aug. 1998, G.J.S., H.L. Chamberlain, B.E. Overton (BPI 
748403, culture G.J.S. 98-73); Pennsylvania, Centre 
County, Bear Meadows National Park, on Xylariaceae
(Hypoxylon sp.), 30 Aug. 1998, P. Chaverri (P.C. 5), H.L. 
Chamberlain (BPI, culture: P.C. 5). 

Notes. There are two syntypes of H. chromosperma
deposited at NYS and both collections are mostly 
immature. Based on the few mature asci found, the 
syntypes match the epitype and other specimens col-
lected. The syntype labeled as NYS #3461 was se-
lected as the lectotype because it had mature asci; the 
other syntype (NYS #742) did not. 
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Figs. 88–103. Hypocrea chromosperma/T. chromospermum. 88. Perithecium. 89, 90. Tissue of stroma surface. 91. Inner tissue of stroma.. 
92, 93. Asci and ascospores. 94, 95. Conidiophores on CMD at 20 ºC. 96–99. Conidiophores. 100–102. Phialides. 103. Conidia.  88–93, 97. 
G.J.S. 94-68 (Epitype). 94–96, 103. G.J.S. 90-59. 98, 102. G.J.S. 98-73. 99. G.J.S. 96-136. 100, 101. G.J.S. 95-196. Bars: 88 = 20 μm; 89–
93, 96–104 = 10 μm; 94, 95 = ca. 1 mm. 
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11. Hypocrea cinnamomea Chaverri & Samuels, 
sp. nov.  Figs. 105–120, 474, 510. 

Anamorph. Trichoderma cinnamomeum Chaverri & 
Samuels, sp. nov.  Figs. 112–120, 510. 

Stromata pulvinata, brunnea vel sub-brunnea, (0.4–)0.7–1.0(–1.4) 
mm. Ascosporae bicellulares, verruculosae, ad septum 
disarticulatae, atrovirentes, parte distali globosa vel subglobosa, 
(3.5–)4.0–4.5(–5.3) × (2.7–)4.0–4.2(–4.7) μm, parte proximali 
cuneiformi, (3.0–)4.0–4.5(–6.0) × (2.7–)3.5–3.8(–4.5) μm. 
Anamorphosis Trichoderma cinnamomeum. Phialides (6.5–)9.0–
10.3(–15.0) × (3.0–)3.7–4.0(–4.8) μm, longitudo/latitudo (1.5–)
2.4–2.8(–4.3). Conidia ellipsoidea, viridia, glabra, (3.2–)4.2–4.5(–
6.5) × (2.5–)3.3–3.5(–4.5) μm, longitudo/latitudo (1.0–)1.2–1.3(–
1.6). Incrementum radiale in agaro dicto ‘PDA’ post 72 h ad 15 ºC 
0–2 mm, 20 ºC 1–5 mm, 25 ºC 2–6 mm, 30 ºC 3–8 mm, 35 ºC 0–1
mm. Holotypus teleomorphosis hic designatus: BPI 744716. 
Holotypus anamorphosis hic designatus: cultura sicca BPI 843658, 
isolata ex specimine BPI 744716; cultura viva G.J.S. 97-230 = 
CBS 114235 = DAOM 232833.  

Stromata scattered, solitary, sometimes in pairs, pulvi-
nate, circular in outline, (0.4–)0.7–1.0(–1.4) mm diam 
(n = 30), 0.6–0.4(–0.5) mm high (n = 20), broadly 
attached, surface smooth, with slight perithecial protu-
berances, brown to light brown, not changing colour in 
KOH, ostiolar openings obvious due to the green 
ascospores. Outermost stroma layer composed of 
slightly thick-walled angular cells, (2.8–) 7.0–8.5(–
15.5) μm diam (n = 60), brownish in KOH. Tissue 
between the perithecia and below the outermost layer 
of textura angularis, composed of thin-walled hyaline 
cells, KOH–, (3.5–)5.7–6.5(–9.2) μm diam (n = 50). 
Internal tissue below the perithecia of textura angu-
laris to epidermoidea, hyaline, not changing colour in 
KOH, cells (7.0–)14.5–17.5(–30.0) μm diam (n = 50), 
thin-walled. Perithecia completely immersed in the 
stroma, generally closely aggregated or slightly sepa-
rated, subglobose, 204–218 × 95–113 μm (n = 15), 
wall composed of compacted hyaline cells, turning 
brownish in KOH, ostiolar canal 85–103 μm long (n = 
15). Asci cylindrical, (71–)83–87(–96) × (3.0–)4.2–
4.7(–6.0) μm (n = 50). Part-ascospores green, warted, 
dimorphic, distal part globose to subglobose (3.5–
)4.0–4.5(–5.3) × (2.7–)4.0–4.2(–4.7) μm, proximal 
part generally wedge-shaped, sometimes subcylindri-
cal, (3.0–)4.0–4.5(–6.0) × (2.7–)3.5–3.8(–4.5) μm (n = 
60).
 Colonies on CMD at 20 ºC after ca. 1 week flat, 
generally with abundant loose pustules formed uni-
formly throughout the plate, pustules aggregated, ca.
0.5–1 mm diam; no distinctive odour; agar not pig-
mented. Conidiophores irregularly branching, with 
two types of branches and phialides in the same co-
nidiophore. Type one conidiophores erect, with very 
short secondary branches or metulae arising directly 
from the main axis of the conidiophore, usually multi-
ple paired verticils of 3–6 secondary branches or 

metulae; lateral branches sometimes sterile; metulae 
short, barrel-shaped, with (1–)3(–5) phialides; phi-
alides ampulliform. Type two conidiophores erect,  

Fig. 120. Trichoderma cinnamomeum (Holotype).  Bar = 10 μm. 

with long secondary branches near the base of the 
main axis, branches becoming shorter towards the tip, 
with multiple branches (up to seven), paired or not; 
branches, metulae, or/and phialides arising at rela-
tively narrow angles, bent upwards; secondary 
branches generally not rebranching, the longer 
branches with up to seven verticils of metulae, paired 
or not, the shorter branches towards the tip usually 
with one verticil of 1–2 metulae; phialides commonly 
arising directly from the main axis on slender, cylin-
drical metulae, in whorls of 1–5 phialides. Short and 
somewhat flexuous conidiophore elongations some-
times observed. Simple conidiophores with few 
branches and solitary phialides sometimes occurring in 
the aerial hyphae. Phialides ampulliform, generally 
straight, sometimes hooked, formed in whorls of 1–5, 
rarely singly, (6.5–)9.0–10.3(–15.0) μm long, (3.0–)
3.7–4.0(–4.8) μm wide at the widest point, (2.2–)3.0–
3.2(–4.0) μm at the base, L/W (1.5–)2.4–2.8(–4.3) (n 
= 60). Conidia green, smooth, ellipsoidal, rarely ob-
long, (3.2–)4.2–4.5(–6.5) × (2.5–)3.3–3.5(–4.5) μm, 
L/W (1.0–)1.2–1.3(–1.6) (n = 80), held in drops of 
clear, green liquid. No chlamydospores observed. 
 Colonies on PDA at 25 ºC after ca. 10 d flat, with 
abundant conidia formed in highly aggregated concen-
tric rings; conidia formed after ca. 1 week or less; agar 
not pigmented; no distinctive odour. Colony radius on 
PDA after 3 d at 15 ºC 0–2 mm, 20 ºC 1–5 mm, 25 ºC 
2–6 mm, 30 ºC 3–8 mm, and 35 ºC 0–1 mm (n = 18). 



CHAVERRI & SAMUELS

55

Figs. 105–119. Hypocrea cinnamomea/T. cinnamomeum. 105. Longitudinal section of stroma. 106. Empty perithecium. 107. Tissue of 
stroma surface. 108. Inner tissue of stroma. 109–111. Asci and ascospores. 112–116. Conidiophores. 117. Phialides and conidia. 118. 
Pustules on CMD at 20 °C. 119. Colony on PDA at 25 ºC.  105–115, 117–119. G.J.S. 97-230 (Holotype). 116. G.J.S. 96-128. Bars: 105 = 
100 μm; 106: 20 μm; 107–117 = 10 μm; 118 = ca. 1 mm. 
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Colony radius on SNA after 3 d at 15 ºC 0–3 mm, 20 
ºC 1–5 mm, 25 ºC 1–9 mm, 30 ºC 3–11 mm, and 35 ºC 
0–2 mm (n = 18). 

Etymology. Latin cinnamomeus = cinnamon-brown, 
referring to the stroma colour. 
Habitat. On bark, decorticated wood, and twigs. It was 
also observed on blackened decorticated wood, which, 
as seen on longitudinal sections of the stromata and 
substratum, could be growing on a dematiaceous 
ascomycete. 
Known distribution. Taiwan, U.S.A. 

Specimens examined. Taiwan, Fushan Botanical Garden, on 
dead twig, 20 May 1996, M.-L. Wu (BPI 744485, culture: 
G.J.S. 96-128); Fushan Botanical Garden, on bark, 25 Apr. 
1995, M.-L. Wu (BPI 744896, culture: G.J.S. 96-164);
Fushan Botanical Garden, on bark and decorticated wood, 
27 Jun. 1996, M.-L. Wu (BPI 744502, culture: G.J.S. 96-
165). U.S.A., Louisiana, Port Hudson, on decorticated 
wood, 19 Aug. 1996, G.J.S., M. Blackwell, M. Câmara (BPI 
744514, culture: G.J.S. 96-179); Port Hudson, on decaying 
Vitis sp. vine (BPI 744519, culture: G.J.S. 96-184); Mis-
souri, Barro Colourado Island National Monument, Mark 
Twain National Forest, on decorticated wood, 11 Oct. 1997, 
G.J.S., E. Lieckfeldt, T. Xu (BPI 744716, holotype, ex-type 
culture of T. cinnamomeum: G.J.S. 97-230 = CBS 114235 = 
DAOM 232833, dry culture BPI 843658); Mark Twain 
National Forest, on decorticated wood, 11 Oct. 1997, G.J.S., 
E. Lieckfeldt, T. Xu (BPI 745550, culture: G.J.S. 97-233; 
BPI 745554, culture: G.J.S. 97-237). 

Notes. Hypocrea cinnamomea/T. cinnamomeum
teleomorph and anamorph are similar to the descrip-
tion of H. pseudogelatinosa Yoshim. Doi in Doi 
(1973a). The only difference is in the size of the co-
nidia; H. cinnamomea/T. cinnamomeum has broader 
conidia than H. pseudogelatinosa. It is possible that 
these two species are synonyms; but because type 
specimens and cultures are not available from TNS, 
they will be kept as separate species.  

12. Hypocrea clusiae Chaverri & Samuels, sp. nov.
Figs. 121–128, 475. 

Anamorph. Trichoderma sp. 

Stromata pulvinata, sublutea, (0.3–)0.4–0.7(–1.0) mm. Ascosporae 
bicellulares, verruculosae, ad septum disarticulatae, atrovirentes, 
parte distali subglobosa vel cuneiformi, (2.5–)2.8–3.0(–4.0) × 
(2.0–)2.5–2.7(–3.2) μm, parte proximali cuneiformi vel subcylin-
drica, (2.8–)3.3–3.7(–4.5) × (2.0–)2.2–2.5(–2.8) μm. Anamorphosis 
Trichoderma sp. Phialides (4.8–)5.5–6.5(–7.8) × (3.0–)3.2–3.8(–4.7) 
μm, longitudo/latitudo (1.4–)1.6–1.9(–2.3). Conidia subglobosa ad 
ellipsoidea, viridia, glabra, (2.5–)3.0–3.5(–4.0) × (2.0–)2.5–2.7(–
3.0) μm, longitudo/latitudo (1.0–)1.2–1.4(–1.6).  
Holotypus teleomorphosis hic designatus: G.J.S. 86-385 (in NY as 
“FRENCH GUYANA. Piste de Saint-Elie, km 16 on road between 
Sinnamary and St. Elie, ‘ECEREX’, ORSTOM research area; on 

decaying leaves of Clusia sp.; Feb.-Mar. 1986; G.J.S. (#3867)”).  

Stromata solitary or in small groups, pulvinate when 
fresh, somewhat cupulate when dry, circular in out-
line, (0.3–)0.4–0.7(–1.0) mm diam (n = 15), 0.4–0.5 
mm high (n = 15), becoming narrow towards the base, 
surrounded by a thin subiculum, surface smooth, with 
slight perithecial protuberances, pale yellow, becom-
ing brownish orange in KOH, ostiolar openings obvi-
ous due to the green ascospores. Outermost stroma 
layer composed of slightly thick-walled angular cells, 
(3.8–)5.3–7.8(–11.8) μm diam (n = 20), hyaline, be-
coming brownish in KOH. Tissue between the 
perithecia and below the outermost layer of textura 
angularis, composed of hyaline cells, thin-walled, not 
changing colour in KOH, (3.5–)5.5–6.5(–7.3) μm
diam (n = 20). Internal tissue below the perithecia of 
textura angularis, hyaline, not changing colour in 
KOH, cells (7.8–)12.2–15.0(–19.0) μm diam (n = 20), 
thin-walled. Perithecia completely immersed in the 
stroma, generally closely aggregated or slightly sepa-
rated, subglobose, 157–187(–190) × (107–)110–129(–
132) μm (n = 10), wall composed of compacted hya-
line cells, light brownish in KOH, ostiolar canal 48–52 
μm long (n = 10). Asci cylindrical, (59–)68–73(–85) × 
(2.7–)3.5–3.8(–4.7) μm (n = 30). Part-ascospores 
green, with small warts, almost smooth, dimorphic, 
distal part subglobose to wedge-shaped, (2.5–)2.8–
3.0(–4.0) × (2.0–)2.5–2.7(–3.2) μm, proximal part 
generally wedge-shaped to subcylindrical, (2.8–)3.3–
3.7(–4.5) × (2.0–)2.2–2.5(–2.8) μm (n = 30). 
 The culture of H. clusiae did not survive storage; 
therefore, the following description of the anamorph is 
based on a dried CMD culture. Conidia and conidio-
phores formed in an extensive lawn at the edge of the 
colony, no tendency to form pustules; agar not pig-
mented. Conidiophores pachybasium-like, with short 
secondary branches bearing 1–2 verticils of metulae, 
attached to the main axis at wide angles; metulae 
short, barrel-shaped, with 1–3(–4) phialides attached 
to the metulae at wide angles, rarely arising directly 
from the main axis. Phialides short, ampulliform, 
generally straight, sometimes hooked, (4.8–)5.5–6.5(–
7.8) μm long, (3.0–)3.2–3.8(–4.7) μm wide at the 
widest point, (2.0–)2.5–3.0(–3.3) μm at the base, L/W 
(1.4–)1.6–1.9(–2.3) (n = 15). Conidia green, smooth, 
subglobose to ellipsoidal, (2.5–)3.0–3.5(–4.0) × (2.0–)
2.5–2.7(–3.0) μm, L/W (1.0–)1.2–1.4(–1.6) (n = 15). 
No chlamydospores observed. 

Etymology. From substratum, Clusia sp. 
Habitat. On decaying leaves of Clusia sp. 
Known distribution. French Guyana. 
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.
Figs. 121–128. Hypocrea clusiae. 121. Longitudinal section of stroma. 122. Perithecium. 123. Tissue of stroma surface. 124. Inner tissue of 
stroma. 125, 126. Asci and ascospores. 127, 128. Phialides and conidia. Figs. 129–135. Hypocrea cornea. 129. Longitudinal section of 
stroma. 130. Perithecia. 131. Tissue of stroma surface. 132. Tissue of stroma between perithecia. 133. Inner tissue of stroma. 134, 135. Asci 
and ascospores.  121–135. Holotypes. Bars: 121 = 100 μm; 122, 130 = 20 μm; 123–128, 131–135 = 10 μm; 129 = 1mm.
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Specimen examined. French Guyana, Piste de Saint-Elie, 
km 16 on road between Sinnamary and St. Elie, ‘ECEREX’, 
ORSTOM research area, on decaying leaves of Clusia sp., 
Feb.-Mar. 1986, G.J.S. (3867) (NY, holotype; NY, dry 
culture: G.J.S. 86-385). 

13. Hypocrea cornea Pat., J. Bot. Paris 4: 64 (1890). 
Figs. 129–135, 476. 

= Hypocrea cincta Petch, Ann. Roy. Bot. Gard. 
Peradeniya 9: 321 (1925). 

Anamorph. Trichoderma sp. 

Stromata scattered or in small groups, somewhat 
peltate, with a narrow base, almost short stipitate, 
circular in outline, 6–15 mm diam (n = 5), 3–10 mm 
high (n = 5), surface smooth, somewhat glossy, with 
perithecial protuberances, dark brown almost black, 
not changing colour in KOH, ostiolar openings not 
obvious. Outermost stroma layer composed of thick-
walled angular cells, brownish in KOH, (6.0–)7.0–
8.0(–9.0) μm diam (n = 20). Tissue between the 
perithecia and below the outermost layer of textura 
epidermoidea, composed of hyaline cells, becoming 
pale brownish in KOH, (3.0–)4.3–5.5(–6.3) μm diam 
(n = 20). Internal tissue below the perithecia of textura 
angularis, hyaline, not changing colour in KOH, with 
very thick-walled cells, (6.5–)11.5–14.0(–17.5) μm
diam (n = 25), walls (3.1–)3.5–4.2(–5.2) μm thick (n = 
20). Perithecia completely immersed in the stroma, 
closely aggregated, subglobose, (264–)270–294(–295) 
× (139–)147–190(–197) μm (n = 10), wall composed 
of compacted cells, becoming pale brownish in KOH, 
ostiolar canal 67–79(–82) μm long (n = 10). Asci 
cylindrical, 67–79(–84) × 3.5–4.7(–5.0) μm (n = 15). 
Part-ascospores green, slightly warted, almost smooth, 
dimorphic, distal part subglobose to broadly ellipsoi-
dal (3.3–)3.5–3.7(–4.0) × (2.7–)3.0–3.1(–3.3) μm, 
proximal part wedge-shaped to subcylindrical, (3.5–)
4.0–4.3(–4.5) × (2.3–)2.5–2.7(–3.0) μm (n = 20).  

Etymology. Latin corneus = horny, referring to the 
coriaceous dark-coloured stroma. 
Habitat. On decorticated wood. 
Known distribution. Sri Lanka and Vietnam.  

Specimens examined. Sri Lanka, Hakgala; on decorticated 
wood; Mar. 1922 (K; NO. 6373, holotype of H. cincta). 
Vietnam, Tonkin, Forests of Mont Bavi, on decorticated 
wood, May 1886, Balansa (K, holotype).

Notes. Hypocrea cornea is easily distinguished by the 
large peltate, dark-coloured stromata, and the very 
thick-walled cells of the internal tissue of the stroma, 
making the stroma coriaceous and difficult to section. 

Doi (1972) distinguished H. cornea from H. cincta,
which has smaller ascospores. However, ascospores of 
the holotype of H. cincta are in the range of H. cornea.
Doi (1972, p. 714–715) described the anamorph of H. 
cornea as being verticillium-like; phialides slender to 
flask-shaped 8–24 × 1.5–3.0 μm, conidia green, 
smooth, 2.0–5.0 × 1.6–2.8 μm. 

14. Hypocrea costaricensis Chaverri & Samuels, sp. 
nov.  Figs. 136–149, 477.  

Anamorph. Trichoderma sp. 

Stromata pulvinata, albolutea, 1.5–2.5 mm diam. Ascosporae 
bicellulares, verruculosae, ad septum disarticulatae, atrovirentes, 
parte distali globosa ad subglobosa, (5.0–)5.5–5.7(–6.0) × (5.0–)
5.5–5.7(–6.0) μm, parte proximali cuneiformi ad subglobosa, 
(5.0–)5.5–6.0(–6.5) × (5.0–)5.2–5.7(–6.0) μm. Anamorphosis 
Trichoderma sp. Phialides (10.0–)16.0–25.5(–35.5) × (2.0–)2.7–4.0(–
5.0) μm, longitudo/latitudo (3.0–)5.5–7.2(–10.0). Conidia ellipsoidea 
vel oblonga, subviridia, glabra, (4.0–)5.2–6.0(–8.5) × (2.5–)3.2–4.0(–
5.0) μm, longitudo/latitudo (1.1–)1.5–1.8(–2.5). Incrementum radiale 
in agaro dicto ‘PDA’ post 72 h ad 15 ºC 5–7 mm, 20 ºC 11–13 mm, 25 
ºC 16–17 mm, 30 ºC 15–18 mm, 35 ºC 7–8 mm. Holotypus teleomor-
phosis hic designatus: INB 0003527695.  

Stromata solitary, pulvinate, circular in outline, 1.5–
2.5 mm diam (n = 20), ca. 1.0 mm high (n = 20), 
broadly attached, surface smooth, with slight perithe-
cial protuberances, yellowish white, not changing 
colour in KOH, ostiolar openings obvious due to the 
green ascospores. Outermost stroma layer composed 
of thin-walled angular cells, (4.5–)6.2–9.0(–12.0) μm
diam (n = 20), hyaline or slightly pigmented in KOH. 
Tissue between the perithecia and below the outermost 
layer of loose textura epidermoidea, composed of 
hyaline cells, not changing colour in KOH, (5.0–)7.0–
10.0(–14.5) μm diam (n = 20). Internal tissue below 
the perithecia of textura angularis to epidermoidea,
cells hyaline, thin-walled, not changing colour in 
KOH, (10.5–)15.0–20.0(–27.0) μm diam (n = 20). 
Perithecia completely immersed in the stroma, gener-
ally closely aggregated or slightly separated, globose 
to subglobose, (240–)248–281(–283) × 195–230(–250) 
μm (n = 10), wall composed of hyaline compacted cells, 
becoming pale brownish in KOH, ostiolar canal  
(53–)56–73(–77) μm long (n = 10). Asci cylindrical, 
(92–)103–129(–134) × (5.5–)5.7–6.7 μm (n = 30). Part-
ascospores green, warted, dimorphic, distal part globose 
to subglobose (5.0–)5.5–5.7(–6.0) × (5.0–)5.5–5.7(–6.0) 
μm, proximal part wedge-shaped, subglobose or broadly 
ellipsoidal, (5.0–)5.5–6.0(–6.5) × (5.0–)5.2–5.7(–6.0) μm
(n = 30).
 Colonies on CMD at 20 ºC after ca. 2 weeks flat, 
with no aerial hyphae, few scattered mononematous 
conidiophores formed more or less uniformly on the 
plate; few conidia formed on wet green drops; no 
distinctive odour; brownish pigmentation of the agar 
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sometimes observed. Conidiophores short, erect, 
verticillium-like, generally smooth sometimes warted, 
with 1–5 metulae forming directly on the main axis at 
relatively narrow angles, rarely forming secondary 
branches; compact clusters of conidiophores some-
times arising from the agar surface. Phialides arising 
in more or less narrow angles from cylindrical metu-
lae; phialides slender to flask-shaped, somewhat 
curved, forming singly, rarely in pairs on the metulae, 
(10.0–)16.0–25.5(–35.5) μm long, (2.0–)2.7–4.0(–5.0) 
μm wide at the widest point, (1.5–)2.5–3.5(–5.0) μm
at the base, L/W (3.0–)5.5–7.2(–10.0) (n = 60). Co-
nidia pale green, smooth, ellipsoidal to oblong (4.0–) 
5.2–6.0(–8.5) × (2.5–)3.2–4.0(–5.0) μm, L/W (1.1–)
1.5–1.8(–2.5) (n = 60). Abundant chlamydospores 
formed in submerged and aerial hyphae, sometimes 
highly aggregated, terminal and intercalary, generally 
hyaline or very pale brownish, smooth, globose to 
subglobose, (14.7–)15.3–23.0(–31.5) × (12.0–)15.0–
22.5(–29.0) μm (n = 15). 
 Colonies on PDA at 25 ºC after ca. 1 week flat, few 
conidia formed; conidia formed after ca. 2 weeks; a 
light brownish pigment of the agar sometimes ob-
served; no distinctive odour. Colony radius on PDA 
after 3 d at 15 ºC 5–7 mm, 20 ºC 11–13 mm, 25 ºC 
16–17 mm, 30 ºC 15–18 mm, and 35 ºC 7–8 mm (n = 
3). Colony radius on SNA after 3 d at 15 ºC 4–6 mm, 
20 ºC 9–12 mm, 25 ºC 11–13 mm, 30 ºC 11–15 mm, 
and 35 ºC 7–8 mm (n = 3). 

Etymology. From the origin of the type, Costa Rica.
Habitat. On blackened decorticated wood, probably 
fungicolous. 
Known distribution. Costa Rica.

Specimens examined. Costa Rica, Puntarenas, Coto Brus, 
Sabalito, Cotón, Amistad Pacífico Conservation Area, Las 
Tablas, Sienega trail, 1600 m alt., on blackened decorticated 
wood, 29 Jun. 1999, P. Chaverri (P.C. 21), G.J.S., H.L. 
Chamberlain, E. Navarro (INB 0003527695, holotype); 
Coto Brus, Las Tablas, Higuerón trail, 1400 m alt., on 
blackened decorticated wood, 30 Jun. 1999, P. Chaverri 
(P.C. 38), G.J.S., H.L. Chamberlain, E. Navarro (INB 
0003719963). 

Notes. Cultures were derived from both of the cited 
specimens of H. costaricensis, but neither survived 
storage on cornmeal agar at 4 °C. The description of 
the anamorph was fortunately done before storing the 
cultures at 4 °C.

Fig. 149. Hypocrea costaricensis anamorph (Holotype).  Bar = 10 
μm.
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Figs. 136–148. Hypocrea costaricensis. 136. Longitudinal section of stroma. 137. Perithecia. 138. Tissue of stroma surface. 139. Inner 
tissue of stroma. 140, 141. Asci and ascospores. 142–146. Conidiophores. 147. Chlamydospores. 148. Conidia.  136–143, 145–148. Holo-
type. 144. P.C. 38. Bars: 136 = 100 μm; 137 = 20 μm; 138–148 = 10 μm.  
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15. Hypocrea crassa Chaverri & Samuels, sp. nov.
Figs. 150–165, 478, 511. 

Stromata pulvinata, albolutea, (0.8–)0.9–1.0 mm diam. Ascosporae 
bicellulares, verruculosae, ad septum disarticulatae, atrovirentes, 
parte distali globosa vel subglobosa, (5.2–)5.5–5.7(–6.5) × 4.7–)
5.2–5.5(–5.7) μm, parte proximali cuneiformi vel subglobosa, 
(5.5–)6.0–6.2(–6.5) × (4.2–)4.5–5.0(–5.5) μm. Anamorphosis 
Trichoderma crassum. Holotypus teleomorphosis hic designatus: 
BPI 843647. 

Anamorph. Trichoderma crassum Bissett, Canad. J. 
Bot. 69: 2376 (1991).  Figs. 157–165, 511. 

Stromata solitary to gregarious, pulvinate, circular in 
outline, (0.8–)0.9–1.0 mm diam (n = 15), 0.6–0.7 mm 
high (n = 15), broadly attached, surface smooth, with 
no perithecial protuberances, light yellow, not chang-
ing colour in KOH, ostiolar openings obvious due to 
the green ascospores. Outermost stroma layer com-
posed of hyaline, thin-walled angular cells, (5.0–)7.0–
8.7(–10.5) μm diam (n = 20). Tissue between the 
perithecia and below the outermost layer of textura 
angularis, composed of thin-walled hyaline cells, not 
changing colour in KOH, (4.2–)5.2–7.2(–9.2) μm
diam (n = 20). Internal tissue below the perithecia of 
textura angularis to epidermoidea, composed of thin-
walled, hyaline cells, KOH–, (6.9–)11.0–15.7(–22.2) 
μm diam (n = 20). Perithecia completely immersed in 
the stroma, generally crowded or slightly separated, 
globose to subglobose, 239–273(–297) × 164–226(–
280) μm (n = 10), wall composed of hyaline com-
pacted cells, becoming pale brownish in KOH, ostiolar 
canal 76–94(–97) μm long (n = 10). Asci cylindrical, 
(100–)103–113(–121) × (5.7–)6.0–6.7(–7.0) μm (n = 
15). Part-ascospores green, warted, dimorphic, distal 
part globose to subglobose (5.2–)5.5–5.7(–6.5) × 4.7–)
5.2–5.5(–5.7) μm, proximal part wedge-shaped, sub-
globose or broadly ellipsoidal, (5.5–)6.0–6.2(–6.5) × 
(4.2–)4.5–5.0(–5.5) μm (n = 30).  
 Colonies on CMD at 20 ºC after ca. 1 week flat, 
with fasciculate pustules formed near the point of 
inoculum. Pachybasium-like conidiophores on CMD 
at 20 ºC appearing after ca. 1 week in minute pustules 
or effuse, branching at irregular intervals along the 
main axis, with clusters of short ampulliform phi-
alides. Phialides mainly arising in crowded whorls of 
2–5, less frequently in pairs, straight, short, ampulli-
form, base constricted, swollen in the middle, attenu-
ate at the tip, 4.4–9.5 × 3.0–4.2 μm, arising from  
(3.2–)4.6–5.0(–5.7) μm wide (n = 20) cells; conidia 
green, smooth, broadly ellipsoidal to obovoid, 3.7–5.3 
× 2.6–3.7 μm, L/W ca. 1.4. Conidiophore elongations 
sometimes present, fertile, rarely sterile. Gliocladium-
like synanamorph forming areas of effuse conidiation; 
conidiophores arising singly in the aerial mycelium, 
conidiophores (6.0–)20.0–28.5(–49.0) × (4.5–)5.2–
6.0(–8.0) μm (n = 15), each branch terminating in a 

penicillus of (2–)3–4 closely appressed phialides; 
phialides (8.5–)13.5–15.7(–28.0) μm long, (3.3–)4.3–
4.6(–5.7) μm wide at the widest point, (2.2–)3.0–3.3(–
4.8) μm at the base, L/W (1.8–)3.1–3.6(–7.3) (n = 60); 
conidia green, smooth, broadly ellipsoidal (5.1–)5.9–
6.4(–8.0) × (3.9–)4.7–4.9(–5.7) μm, L/W ca. 1.3 (n = 
60). Long unbranched conidiophores with one or two 
phialides at the tip sometimes present in the aerial 
mycelia, ca. 200–300 μm long (n = 20). Phialides 
arising from unbranched long conidiophores 24.8–29.3 
μm long, 2.9–3.0 μm wide at the widest point, 3.0–3.5 
μm at the base, L/W 8.2–10.0 (n = 30). Chlamy-
dospores present in some isolates, not abundant, ter-
minal and intercalary, subglobose to ellipsoidal, 6–17
μm diam (n = 15). 
 Colonies on PDA at 25 ºC after ca. 1 week slightly 
cottony, conidiation effuse or aggregated in minute 
flat pustules, < 1 mm diam, formed around the point of 
inoculum; diffusing yellow pigment sometimes found; 
no distinctive odour. Colony radius after 3 d on PDA 
at 15 ºC 10–20 mm, 20 ºC 22–33 mm, 25 ºC 35–45 
mm, 30 ºC 36–49 mm, and 35 ºC 0–5 mm (n = 9). 
Colony radius after 3 d on SNA at 15 ºC 8–19 mm, 20 
ºC 17–35 mm, 25 ºC 34–53 mm, 30 ºC 33–57 mm, 
and 35 ºC 0–6 mm (n = 9). 

Etymology. Latin crassus = thick, from the broad 
conidiophores; anamorph epithet transferred to teleo-
morph. 
Habitat. Wood and soil. 
Known distribution. Belize, North America, Thailand. 
Descriptions and illustrations. Bissett 1991b: Figs. 1–
8; Chaverri et al. 2003a: Figs. 16–24. 

Specimens examined. Belize, Cayo District, Jaguar Creek, 
on deciduous wood, 17 Nov. 2001, L. Ryvarden (# 44284) 
(BPI 843764). Canada, Quebec, Lacolle, from Norway 
spruce plantation soil, May 1977, P. Widden (culture: 
DAOM 164916, ex-type of T. crassum).  Thailand, Khao 
Yai National Park, near Bom Phai, 819 m alt., secondary 
forest, on blackened decorticated wood and black pyreno-
mycete, 19 Aug. 2001, G.J.S., R. Nasit (BPI 843647, holo-
type of H. crassa, culture: G.J.S. 01-227 = CBS 114230 = 
DAOM 232834). U.S.A., New York, Tompkins County, 
Ringwood-Lloyd Preserve; on decorticated wood, 13 Sep. 
1995, K.T. Hodge (culture: G.J.S. 95-157, as Hypocrea sp., 
specimen lost). 

Notes. The ability to form the pustulate synanamorph 
can be lost in T. crassum, making it difficult to iden-
tify the species when only the gliocladium-like sy-
nanamorph is present because it can be easily con-
fused with T. virens. Trichoderma crassum is phy-
logenetically closely related to T. virens based on 
RPB2 and EF-1  sequences. The gliocladium-like 
synanamorph of T. crassum is almost indistinguishable 
from that of T. virens. Trichoderma crassum can be 
separated easily from T. virens by the inability of the 
former species to grow at 35 ºC.  
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Figs. 150–164. Hypocrea crassa/T. crassum. 150. Longitudinal section of stroma. 151. Part of perithecium, and tissue of stroma surface. 
152. Tissue of stroma surface. 153. Inner tissue of stroma. 154–156. Asci and ascospores. 157–158. Pachybasium-like conidiophores. 159–
162. Gliocladium-like conidiophores. 163. Conidia. 164. Gliocladium-like conidiophores with wet drops of conidia on CMD at 20 ºC.  
150–156. Holotype of H. crassa (G.J.S. 01-227). 157–159, 163, 164. DAOM 164916 (Ex-type of T. crassum). 160–162. G.J.S. 95-157. 
Bars: 150 = 100 μm; 151 = 20 μm; 152–163 = 10 μm; 154 = ca. 1 mm. Some images adapted from Chaverri et al. (2003a) with permission 
from Mycologia. 
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Fig. 165. Trichoderma crassum gliocladium-like synanamorph.  a: 
Holotype of H. crassa (G.J.S. 01-227); b: G.J.S. 98-179. Bars = 10 
μm.

The culture G.J.S. 95-157 was derived from asco-
spores of an unidentified Hypocrea species with green 
ascospores. This specimen has been lost. 

16. Hypocrea cremea Chaverri & Samuels, Myco-
logia 95: 1115 (2003).  Figs. 166–174, 479, 512. 

Anamorph. Trichoderma cremeum Chaverri & Sa-
muels, sp. nov.  Figs. 170–174, 512. 

Phialides (7.2–)9.0–10.5(–15.2) × (2.7–)3.2–3.5(–4.5) μm; conidia 
viridia, glabra, (3.5–)4.0–4.5(–4.7) × (3.2–)3.5–3.7(–4.0) μm, ratio 
longitudo/latitudo (1.0–)1.1–1.2(–1.4). Incrementum radiale in 
agaro ‘PDA’ dicto post 72 h 15 ºC = 14–19 mm, 20 ºC = 47–50 
mm, 25 ºC = 63–72 mm, 30 ºC = 70–74 mm, 35 ºC = 4–5 mm. 
Holotypus anamorphosis hic designatus: cultura sicca BPI 843659, 
isolata ex specimine BPI 1112894; cultura viva G.J.S. 91-125 = 

ATCC MYA-2862 = CBS 111146 = DAOM 231312.

Stromata scattered, pulvinate, nearly circular in out-
line, (0.8–)0.9–1.2(–1.5) mm diam (n = 10), ca. 0.6 
mm high (n = 10), broadly attached, surface smooth, 
with perithecial protuberances, pale yellow, somewhat 
transparent, not changing colour in KOH, ostiolar 
openings obvious due to the discharged green asco-
spores. Tissue of the stroma formed of hyaline angular 
cells, these cells increasing in size progressively from 
stroma surface to the internal tissue below perithecia. 
Stroma surface cells (5.2–)8.5–10.2(–14.7) μm diam 
(n = 30). Internal tissue below perithecia formed of 
cells (8.5–)13.7–17.2(–28.0) μm diam (n = 30). 
Perithecia completely immersed in the stroma, gener-
ally closely aggregated, subglobose, 233–267 ×138–
198 μm (n = 5), wall composed of hyaline compacted 

cells, KOH–, ostiolar canal 50–65 μm long (n = 5). 
Asci cylindrical, (99–)104–110(–120) × (4.7–)6.0–
6.5(–7.0) μm (n = 20). Part-ascospores green, warted, 
with warts of different sizes, dimorphic, distal part 
globose to subglobose, (4.2–)5.5–6.0(–6.7) × (4.5–)
5.2–5.5(–7.0) μm, proximal part wedge-shaped to 
cylindrical, (5.0–)5.7–6.2(–7.2) × (4.0–)4.7–5.2(–6.2) 
μm (n = 30). 
 Colonies on CMD at 20 ºC after ca. 1 week flat, 
with discrete tufts 2–3 mm diam (n = 6) forming on 
the edges of the plate; no distinctive odour; agar not 
pigmented. Conidiophores irregularly branching, not 
paired and branches generally longer towards the base; 
phialides cylindrical, broader in the middle, and con-
stricted at the tip, formed in whorls of (1–) 3 (–5), 
(7.2–)9.0–10.5(–15.2) μm long, (2.7–)3.2–3.5(–4.5) 
μm wide at the widest point, (1.7–)2.0–2.5(–3.2) μm
at the base, L/W (1.6–)2.7–3.2(–5.1) (n = 30); co-
nidiophore elongations not common, fertile, terminat-
ing in 1 or 2 phialides (9.7–)10.5–12.7(–13.7) μm
long, 2.7–3.2 μm wide at the widest point, (1.7–)2.2–
2.5(–3.2) μm at the base, L/W (3.3–)3.5–4.2(–4.4) (n 
= 10). Conidia green, smooth, obovoid to subglobose, 
(3.5–)4.0–4.5(–4.7) × (3.2–)3.5–3.7(–4.0) μm, L/W 
(1.0–)1.1–1.2(–1.4) (n = 30), formed in dry masses. 
No chlamydospores observed. Colonies on PDA at 25 
ºC after ca. 1 week cottony, conidia forming after ca.
2 weeks; agar not pigmented; no distinctive odour. 
Colony radius after 3 d on PDA at 15 ºC 14–19 mm, 
20 ºC 47–50 mm, 25 ºC 63–72 mm, 30 ºC 70–74 mm, 
and 35 ºC 4–5 mm (n = 3). Colony radius after 3 d on 
SNA at 15 ºC 2–21 mm, 20 ºC 27–48 mm, 25 ºC 42–
55 mm, 30 ºC 55–63 mm, and 35 ºC 2–7 mm (n = 3). 

Etymology. Latin cremeus = cream-coloured, referring 
to the pale yellow stroma. 
Habitat. Decorticated wood.  
Known distribution. United States, New Zealand. 
Descriptions and illustrations. Chaverri et al. 2003a: 
Figs. 25–29. 

Specimens examined. New Zealand, Southwestland, Okuru, 
Hapoka Estuary loop walkway, 43º54.6’ S, 168º53.9’ E, on 
decorticated wood, 5 May 2002, A.E. Bell (BPI, culture 
G.J.S. 02-52). U.S.A., New York, Hollyhock Hollow Sanc-
tuary, Rarick Rd., 3 miles South of Feura Bush, on decorti-
cated wood, 21 Sep. 1991, R. Lowen (BPI 1112894, holo-
type, ex-type culture of T. cremeum: G.J.S. 91-125 = 
ATCC MYA-2862 = CBS 111146 = DAOM 231312, dry 
culture BPI 843659). 
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Figs. 166–173. Hypocrea cremea/T. cremeum. 166. Tissue of stroma surface. 167. Inner tissue of stroma. 168, 169. Asci and ascospores. 
170–172. Conidiophores. 173. Conidia.  166–173. Holotype. Bars: 166–173 = 10 μm.  Some images adapted from Chaverri et al. (2003a) 
with permission from Mycologia. 

Fig. 174. Trichoderma cremeum anamorph (Holotype).  Bars = 10 μm.  Adapted from Chaverri et al. (2003a) with permission from My-
cologia.
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Figs. 175–187. Hypocrea cuneispora/T. cuneisporum.  175. Longitudinal section of stroma. 176, 177. Perithecia. 178. Tissue of stroma 
surface. 179. Inner tissue of stroma. 180, 181. Asci and ascospores. 182–184. Conidiophores. 185. Conidia. 186. Chlamydospores. 187. 
Pustules on CMD at 20 ºC.  175–187. Holotype. Bars: 175, 176 = 100 μm; 177 = 20 μm; 178–186 = 10 μm; 187 = ca. 1 mm. Some images 
adapted from Chaverri et al. (2003a) with permission from Mycologia. 

17. Hypocrea cuneispora Chaverri & Samuels, 
Mycologia 95: 1118 (2003).  Figs. 175–188, 480, 513. 

Anamorph. Trichoderma cuneisporum Chaverri & 
Samuels, sp. nov.  Figs. 182–188, 513. 

Phialides (4.0–)6.0–7.2(–10.5) × (3.0–)3.7–4.0(–4.5) μm; conidia 
viridia, glabra, oblonga ad ellipsoidea, (4.5–)5.5–6.0(–7.2) × 2.5–)
3.2–3.5(–4.0) μm, ratio longitudo/latitudo (1.4–)1.6–1.8(–2.3). 
Incrementum radiale in agaro ‘PDA’ dicto post 72 h 15 ºC 14–18 
mm, 20 ºC 32–35 mm, 25 ºC 41–43 mm, 30 ºC 29–32 mm, 35 ºC 0 
mm. Holotypus anamorphosis hic designatus: cultura sicca BPI 
843660, isolata ex specimine BPI 1112864; cultura viva G.J.S. 91-
93 = ATCC MYA-2863 = CBS 111148 = DAOM 231313. 

Stromata aggregated or in pairs, sometimes confluent, 
pulvinate, circular to irregular in outline, (0.6–)0.7–
1.3(–1.8) mm diam (n = 10), (0.8–)0.9–1.0 mm high 
(n = 10), broadly attached, surface rough, with no 
perithecial protuberances, brownish orange, becoming 
darker in KOH, ostiolar openings obvious due to 
thegreen ascospores. Outermost stroma layer rough or 
scaly, composed of compacted, small, irregularly 
shaped cells. Tissue below the outermost stroma layer 
composed of angular cells with brownish walls, (4.7–)
6.7–8.0(–12.5) μm diam (n = 30). Tissue between the 
perithecia and below the subsurface layer of textura
angularis, cells (6.0–)8.5–9.7(–12.2) μm diam (n = 
30). Internal tissue below the perithecia of textura 
angularis, hyaline, cells (11.0–)17.2–20.7(–28.2) 



HYPOCREA/TRICHODERMA WITH GREEN ASCOSPORES

66

μm diam (n = 30). Perithecia completely immersed in 
the stroma, generally closely aggregated or with some 
space in between, subglobose, (262–)271–305(–309) × 
(156–)162–225(–250) μm (n = 10), wall composed of 
compacted pigmented cells, not changing colour in 
KOH, ostiolar canal (60–)63–83(–94) μm long (n = 
10). Asci cylindrical, (109–)121–139(–149) × (5.2–)
5.5–6.0(–6.5) μm (n = 10). Part-ascospores green, 
warted, generally dimorphic, distal part generally 
wedge-shaped or subglobose, sometimes barrel-shaped 
(5.5–)6.5–7.0( –8.0) × (4.2–)5.0–5.2(–6.0) μm, proxi-
mal part generally wedge-shaped, sometimes barrel-
shaped or ellipsoidal, (6.0–)7.0–7.7(–10.0) × (3.7–)
4.5–4.7(–5.5) μm (n = 30). 
 Colonies on CMD at 20 ºC after ca. 1 week flat, 
with discrete, small pustules, <1 mm diam at the edges 
of the colony; conidia forming after ca. 2 weeks; no 
distinctive odour; agar not pigmented. Conidiophores 
generally producing short, typically unbranched lateral 
branches, some phialides arising directly from the 
conidiophore or from the lateral branches. Phialides 
short, ampulliform, formed in whorls of (1–)2–3(–5), 
(4.0–)6.0–7.2(–10.5) μm long, (3.0–)3.7–4.0(–4.5) μm
wide at the widest point, (1.5–)2.5–2.7(–3.7) μm at the 
base, L/W (1.0–)1.6–2.0(–3.4) (n = 30). Apical co-
nidiophore elongations common, sterile or fertile, with 
1 or 2 cylindrical phialides; terminal phialides slightly 
swollen in the middle, constricted at the tip, 11–15 μm
long, 2.2–3.2 μm wide at the widest point, 1.7–2.7 μm
at the base, L/W 3.3–5.1 (n = 10). A verticillium-like 
synanamorph sometimes observed, conidiophores 
simple, not rebranching, 2–3 phialides per verticil, 
phialides arising directly from the conidiophore, phi-
alides slender. Conidia green, smooth, oblong to ellip-
soidal, (4.5–)5.5–6.0(–7.2) × (2.5–)3.2–3.5(–4.0) μm,
L/W (1.4–)1.6–1.8(–2.3) (n = 30). Abundant chlamy-
dospores formed after 3 weeks, intercalary or terminal, 
globose to subglobose, (8.7–)
10.2–11.7(–13.2) μm diam (n = 15). Stromata in cul-
ture sometimes produced after ca. 2 weeks. 
 Colonies on PDA at 25 ºC after ca. 1 week flat, 
with scant aerial mycelium, conidia not formed until 
ca. 2 weeks after inoculation; agar not pigmented; no 
distinctive odour. Colony radius after 3 d on PDA at 
15 ºC 14–18 mm, 20 ºC 32–35 mm, 25 ºC 41–43 mm, 
30 ºC 29–32 mm, and 35 ºC 0 mm (n = 3). Colony 
radius after 3 d on SNA at 15 ºC 9–12 mm, 20 ºC 31–
34 mm, 25 ºC 42–45 mm, 30 ºC 19–23 mm, and 35 ºC 
0 mm (n = 3). 

Fig. 188. Trichoderma. cuneisporum (Holotype).  Bars = 10 μm. 
Some drawings adapted from Chaverri et al. (2003a) with permis-
sion from Mycologia.

Etymology. Latin cuneus = wedge, from wedge-shaped 
part-ascospores. 
Habitat. Decorticated wood.
Known distribution. United States (Louisiana, Vir-
ginia).  
Descriptions and illustration. Chaverri et al. 2003a: 
Figs. 30–34. 

Specimens examined. U.S.A., Louisiana, E. Baton Rouge 
Parish, Burden Plantation, on hymenium of Phellinus sp., 
30 Jul. 1991, M. Blackwell, D. Hawksworth, G.J.S. (BPI 
1112810, culture: G.J.S. 91-35); Virginia, Giles County, 
Cascades Recreation site, 4 miles North of Pembroke, Little 
Stony Creek, 37° 2’ N, 80° 35’ W, alt. 840 m, on decorti-
cated wood, 18 Sep. 1991, G.J.S., C.T.R., S. Huhndorf, S. 
Rehner, M. Williams (BPI 1112864, holotype; ex-type 
culture of T. cuneispora: G.J.S. 91-93 = ATCC MYA-2863 
= CBS 111148 = DAOM 231313, dry culture BPI 843660). 

18. Hypocrea estonica Chaverri & Samuels, 
Mycologia 95: 1119 (2003).  Figs. 189–206, 481, 514. 

Anamorph. Trichoderma estonicum Chaverri & 
Samuels, sp. nov.  Figs. 197–206, 514. 

Phialides (4.5–)6.5–7.0(–11.0) × (3.0–)3.5–3.7(–4.5) μm. Conidia 
viridia, glabra, (3.5–)4.0–4.2(–5.0) × (2.5–)3.2–3.5(–4.2) μm, ratio 
longitudo/latitudo (1.0–)1.2–1.3(–1.7). Incrementum radiale in 
agaro ‘PDA’ dicto post 72 h 15 ºC = 5–16 mm, 20 ºC = 15–23
mm, 25 ºC = 25–40 mm, 30 ºC = 4–13 mm, 35 ºC = 0 mm. 
Holotypus anamorphosis hic designatus: cultura sicca BPI 843661, 
isolata ex specimine BPI 744577; cultura viva G.J.S. 96-129 = 
ATCC MYA-2864 = CBS 111147 = DAOM 231314. 
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Figs. 189–205. Hypocrea estonica/T. estonicum. 189. Longitudinal section of stroma. 190. Perithecia. 191. Tissue of stroma surface. 192. 
Tissue of stroma between perithecia. 193. Inner tissue of stroma. 194–196. Asci and ascospores. 197–199. Conidiophores. 200, 201. Co-
nidiophore elongations. 202. Phialides. 203. Conidia. 204. Pustules on CMD at 20 ºC. 205. Colony on PDA at 25 ºC.  189–205. Holotype. 
Bars: 189 = 100 μm; 190 = 20 μm; 191–203 = 10 μm; 204 = ca. 1 mm. Some images adapted from Chaverri et al. (2003a) with permission 
from Mycologia.
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Fig. 206. Trichoderma estonicum (Holotype).  Bars = 10 μm. 
Adapted from Chaverri et al. (2003a) with permission from My-
cologia.

Stromata scattered, solitary, pulvinate, circular to 
irregular in outline, (0.4–)0.6–0.8(–1.0) mm diam (n = 
20), (0.2–)0.4–0.5(–0.6) mm high (n = 20), broadly 
attached, surface smooth, with slight perithecial protu-
berances, pale yellow to grayish yellow, becoming 
brownish in KOH, ostiolar openings obvious due to 
the green ascospores. Outermost stroma layer com-
posed of compacted thin-walled, angular cells, (3.5–)
5.2–6.0(–8.5) μm diam (n = 30). Tissue between the 
perithecia and below the outermost layer composed of 
hyaline textura angularis to epidermoidea, cells thin-
walled, (4.2–)6.0–7.5(–11.0) μm diam (n = 30). Inter-
nal tissue below the perithecia of textura angularis to
epidermoidea, cells thin-walled, (5.0–)7.5–9.0(–13.2) 
μm diam (n = 40). Perithecia completely immersed in 
the stroma, generally closely aggregated or slightly 
separated, subglobose, (159–)222–281(–348) × (116–)
148–199(–237) μm (n = 15), wall composed of com-
pacted cells, turning brownish in KOH, ostiolar canal 
(46–)54–79(–89) μm long (n = 10). Asci cylindrical, 
(85–)91–96(–103) × (5.0–)5.7–6.2(–7.2) μm (n = 20). 
Part-ascospores green, warted, dimorphic, distal part 
subglobose to oblong (3.7–)5.0–5.2(–6.0) × (3.5–)5.0–
5.2(–5.7) μm, proximal part wedge-shaped, (4.2–)5.0–
5.2(–6.2) × (3.2–)4.2–4.5(–5.2) μm (n = 40). 
 Colonies on CMD at 20 ºC after ca. 1 week flat, with 
discrete, pulvinate compact tufts 1–2 mm diam (n = 10) 
forming at the edges of the colony, each tuft having 
many long hairs projecting, conidia produced after ca. 2 
week; no distinctive odour; agar not pigmented. Phialides 
short, ampulliform, formed in whorls of (1–)3–4(–5),
(4.5–)6.5–7.0(–11.0) μm long, (3.0–)3.5–3.7(–4.5) μm
wide at the widest point, (1.7–)2.2–2.5(–4.2) μm at the 
base, L/W (1.2–)1.7–1.9(–3.6) (n = 60). Apical conidio-
phore elongations common, sterile or fertile, with one 
terminal phialide; terminal phialide slightly swollen in 
the middle, constricted at the tip, (8.0–)14.7–18.2(–25.0) 
μm long, (2.0–)2.5–3.0(–3.7) μm wide at the widest 
point, (2.0–)2.5–2.7(–3.5) μm at the base, L/W (5.3–)

5.4–7.9(–8.0) (n = 30); metulae cylindrical, (2.7–) 3.5–
4.0(–5.5) μm wide (n = 40). A verticillium-like synana-
morph sometimes observed, conidiophores simple, re-
branching once, with 1–3 phialides per verticil, arising 
directly from the conidiophore, or from lateral branches, 
phialides ampulliform or lageniform. Conidia green, 
smooth, ellipsoidal, (3.5–)4.0–4.2(–5.0) × (2.5–)3.2–
3.5(–4.2) μm, L/W (1.0–)1.2–1.3(–1.7) (n = 50), held in 
dry masses. No chlamydospores observed. 
 Colonies on PDA at 25 ºC after ca. 1 week flat, 
with scant aerial mycelium, conidia forming after ca. 2 
weeks; agar not pigmented; no distinctive odour. 
Colony radius after 3 d on PDA at 15 ºC 5–16 mm, 20 
ºC 15–23 mm, 25 ºC 25–40 mm, 30 ºC 4–13 mm, and 
35 ºC 0 mm (n = 3). Colony radius after 3 d on SNA at 
15 ºC 2–12 mm, 20 ºC 4–17 mm, 25 ºC 9–25 mm, 30 
ºC 2–5 mm, and 35 ºC 0 mm (n = 3). 

Etymology. From the country of origin of the type, 
Estonia. 
Habitat. Fungicolous and on blackened decorticated 
wood, probably growing on another fungus.  
Known distribution. Estonia.

Specimens examined. Estonia, Järvamaa County, Türi 
Forestry, Lepametsa, on blackened decorticated wood of 
Betula sp., 21 Sep. 1995, V. Kastanje (TAA 161780 = BPI 
744462, cultures: G.J.S. 96-3 = TFC 95-168); Valgamaa 
County, Vaabina, on hymenium of Hymenochaete tabacina, 
20 Apr. 1996, K. Põldmaa (BPI 744577, holotype; TAA 
161844, isotype, ex-type cultures of T. estonicum: G.J.S. 
96-129 = TFC 96-27 = ATCC MYA-2864 = CBS 111147 
= DAOM 231314, dry culture BPI 843661). 

19. Hypocrea gelatinosa (Tode:Fr) Fr., Summa 
Veg. Scand. p. 383 (1849).  Figs. 207–218, 482, 515. 

Sphaeria gelatinosa Tode, Fungi Mecklenb. 2: 48 
(1791). 

Sphaeria gelatinosa Tode:Fr., Syst. Mycol. II: 336 
(1823). 

Creopus gelatinosum (Tode:Fr) Link, Handb. Erkenn. 
Gew. 3: 349 (1833). 

Chromocrea gelatinosa (Tode:Fr.) Seaver, Mycologia 
2: 58 (1910). 
= Hypocrea cupularis (Fr.) Sacc., Syll. Fung. 2: 535 
(1883). 

Sphaeria cupularis Fr. [non Pat. In Duss. 1904], Lin-
naea, p. 539 (1830. 

Chromocrea cupularis (Fr.) Petch, Trans. Brit. Mycol. 
Soc. 21: 293 (1938). 
= ?Hypocrea moriformis Cooke & Massee, Grevillea 12: 
3 (1888); fide Petch (1938). 

Anamorph. Trichoderma gelatinosum Chaverri & 
Samuels, sp. nov.  Figs. 212–218, 515. 
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Figs. 207–217. Hypocrea gelatinosa/T. gelatinosum. 207. Perithecium. 208. Part of perithecium and tissue of stroma surface. 209. Tissue of 
stroma surface. 210. Inner tissue of stroma. 211. Asci and ascospores. 212, 213. Conidiophores. 214. Conidia. 215, 216. Irregular fascicles 
of conidiophores on CMD at 20 ºC. 217. Colony on PDA at 25 ºC.  207–210. G.J.S. 88-17; 211, 213–217. Epitype. 212. G.J.S. 88-17. Bars: 
207 = 100 μm; 208–214 = 10 μm; 215, 216 = ca. 1 mm.  

Phialides (7.5–)10.5–11.5(–16.0) × (2.5–)3.3–3.5(–4.3) μm, ratio 
longitudo/latitudo (1.5–)2.0–2.2(–3.0). Conidia viridia, glabra, 
subglobosa ad ellipsoidea, (3.3–)4.0–4.3(–5.5) × (3.0–)3.3–3.5(–
4.3) μm, ratio longitudo/latitudo (1.0–)1.2–1.3(–1.7). Incrementum 
radiale in agaro ‘PDA’ dicto post 72 h 15 ºC 7–18 mm, 20 ºC 21–
30 mm, 25 ºC 28–38 mm, 30 ºC 26–32 mm, 35 ºC 0 mm. 
Holotypus anamorphosis hic designatus: cultura sicca BPI 843662, 
isolata ex specimine BPI 747556; cultura viva G.J.S. 98-184 = 
CBS 114246 = DAOM 232835. 

Stromata solitary, aggregated or confluent, pulvinate, 
circular to irregular in outline, (0.2–)0.5–0.7(–1.0) mm 
diam (n = 30), (0.4–)0.5–0.6(–0.7) mm high (n = 20), 
broadly attached, tuberculate, surface smooth or 
slightly roughened, golden-yellow when young 
brownish orange when mature, waxy, somewhat, 
transparent, KOH–, ostiolar openings not obvious. 

Outermost stroma layer composed of angular cells, 
brownish, slightly thick-walled, (7.5–)14.0–17.0(–25.5) 
μm diam (n = 60). Tissue between the perithecia and 
below the outer layer of textura angularis, hyaline, cells 
thin-walled, (7.3–)11.5–13.7(–20.2) μm diam (n = 50). 
Internal tissue below the perithecia of textura angularis,
hyaline, cells thin-walled, (11.5–)17.2–19.0(–29.0) μm
diam (n = 60). Perithecia completely immersed in the 
stroma, generally closely aggregated or with some space 
in between, subglobose, (220–)239–303(–305) × 
(152–)160–229(–256) μm (n = 15); wall composed of 
compacted hyaline cells, KOH–, ostiolar canal (68–)78–
109(–121) μm long (n = 15). Asci cylindrical, (82–)93–
99(–126) × (3.3–)4.5–5.0(–6.0) μm (n = 60). Part-
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ascospores green, warted, dimorphic; distal part gener-
ally subglobose to wedge-shaped, (3.5–)4.3–4.5( –5.5) × 
(3.0–)4.0–4.2(–5.0) μm, proximal part generally wedge-
shaped, sometimes nearly cylindrical, (3.7–)4.8–5.2(–
6.5) × (2.5–)3.5–3.7(–4.7) μm (n = 60). 
 Colonies on CMD at 20 ºC after ca. 2 weeks flat, 
with scant aerial mycelium; conidia forming sparsely or 
on irregular fascicles, conidia held in drops of clear, 
green liquid; no distinctive odour; agar not pigmented. 
Conidiophores gliocladium-like, erect, with relatively 
long branches arising at regular intervals at narrow 
angles, in groups of (1–)2(–3), each branch producing 
verticils of 1–2(–3) cylindrical metulae, phialides in 
appressed whorls of 2–4. Phialides generally lageni-
form, sometimes ampulliform, (7.5–)10.5–11.5(–16.0)
μm long, (2.5–)3.3–3.5(–4.3) μm wide at the widest 
point, (1.5–)2.0–2.2(–3.0) μm at the base, L/W (2.0–)
3.1–3.5(–5.0) (n = 60). Conidia green, smooth, subglo-
bose to broadly ellipsoidal, (3.3–)4.0–4.3(–5.5) × (3.0–)
3.3–3.5(–4.3) μm, L/W (1.0–)1.2–1.3(–1.7) (n = 60). 
No chlamydospores observed. 
 Colonies on PDA at 25 ºC after ca. 2 weeks flat, 
cottony; conidiation effuse; agar not pigmented; no 
distinctive odour. Colony radius after 3 d on PDA at 15 
ºC 7–18 mm, 20 ºC 21–30 mm, 25 ºC 28–38 mm, 30 ºC 
26–32 mm, and 35 ºC 0 mm (n = 3). Colony radius after 
3 d on SNA at 15 ºC 7–11 mm, 20 ºC 14–19 mm, 25 ºC 
18–24 mm, 30 ºC 18–22 mm, and 35 ºC 0 mm (n = 3). 

Etymology. Latin gelatinosus = gelatinous, from gelati-
nous appearance of stroma; teleomorph epithet trans-
ferred to anamorph.
Habitat. Decaying decorticated wood and bark.
Known distribution. Europe (Austria, France, Germany, 
U.K.).  
Descriptions and illustrations. Webster 1964: Figs. 1, 
2; Bissett 1991b: Figs. 38–47.

Specimens examined. Austria, Niederöesterreich, Mauer-
bach, on decorticated wood of Carpinus betulus, 17 Oct. 
1998, W. Jaklitsch (BPI 747556, epitype of teleomorph 
designated herewith, ex-type culture T. gelatinosum, G.J.S. 
98-184 = CBS 114246 = DAOM 232835, dry culture BPI 
843662). France, Landes, St. Vincent de Paul, on decorti-
cated wood of Quercus robur, 26 Jun. 1988, G. Gilles, F. 
Candoussau (#183) (NY, culture: G.J.S. 88-17); Pyrénées 
Atlantiques, Ile de Sauveterre 64, on bark of Elaeagnus
pungens, 7 Feb. 1993, F. Candoussau (#261) (BPI 802565, 
culture: G.J.S. 93-10). Germany, Mecklenburg, on rotten 
wood (holotype: Tab. 123 a–d, 124 a–f in Tode 1791), no 

material preserved. Sweden, Östergotland, Stenhammar, on 
decorticated wood, E. Fries (UPS, F-07181, 133487, neotype
of H. cupularis), labeled: “Hypocrea cupularis Fr. ? nondum 
evoluta, Ogotia, Stenh.” 

Fig. 218. Trichoderma gelatinosum (Epitype).  Bar = 10 μm.

Notes. Tode described Sphaeria gelatinosa based on 
material collected in Mecklenburg, now a suburb of 
Berlin. Tode’s herbarium has been lost, along with the 
original specimen of Sphaeria gelatinosa (the only 
thing left of the holomorph are the illustrations in Tode 
(1791)). The only specimen of Sphaeria gelatinosa in 
the Herbarium of the Botany Section of the Museum of 
Evolution at Uppsala University (UPS), where most of 
Fries collections are deposited, was examined and it 
does not have green ascospores; it rather resembles H.
cf. sulphurea. The original protologue of S. gelatinosa
describes the stroma as being yellowish and gelatinous. 
The illustration of this species (Tode 1791: Tab. XVI: 
124 a–f) shows pulvinate stromata, broadly attached to 
the substratum, tuberculate, and perithecia with dark 
contents. Webster (1964) described the teleomorph and 
anamorph of H. gelatinosa based on specimens from 
U.K. He mentions that this species is at first yellow 
and later becomes orange-coloured, “...watery, shin-
ing, hemispherical or almost spherical, 0.4–1.6 mm 
diam,  
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Figs. 219–224. Hypocrea gyrosa. 219. Longitudinal section of stroma. 220. Perithecium. 221. Tissue of stroma surface and ostiolar canal. 
222. Tissue of stroma surface. 223, 224. Asci and ascospores.  219–224. Holotype. Bars: 219 = 100 μm; 220 = 20 μm; 221–224 = 10 μm. 

containing 1–ca. 50 perithecia whose green ascospore 
contents are clearly visible through the translucent 
stroma wall, causing a bulging of the surface of the 
stroma.” Therefore, a specimen from Austria was 
chosen as the epitype of H. gelatinosa, even though 
the original description of the species is not very de-
tailed. Bissett (1991b) also published a detailed de-
scription of the anamorph of H. gelatinosa, which 
matches Webster’s description. Some authors such as 
Saccardo, Penzig, and Hennings regarded H. gelati-
nosa as having hyaline ascospores. However, most 
authors (e.g. Theissen, Seaver, Webster, Bissett) have 
identified specimens with green ascospores as H. 
gelatinosa. The specimens and cultures used in the 
present study match Webster’s and Bissett’s descrip-
tions, and the protologue.  
 Although we did not examine the type of H. mori-
formis, described from U.K, Petch (1938) examined it 
and synonymized it with H. gelatinosa. The only 
specimen of H. cupularis found in Fries’ herbarium 
(UPS) was collected and identified by him. It agrees 
with the protologue of the species and is indistinguish-
able from H. gelatinosa. Therefore we consider the 
two taxa as synonyms. In addition we neotypify H. 
cupularis with this specimen from Sweden. 
 Hypocrea gelatinosa is similar to H. ceracea in the 
small waxy, brownish stromata and gliocladium-like 
anamorph. The stroma of H. ceracea is larger than that 

of H. gelatinosa and not as tuberculate. In addition, 
the anamorph of H. gelatinosa forms distinct gliocla-
dium-like conidiophores in fascicles, whereas co-
nidiophores of H. ceracea are more irregular, gliocla-
dium- to pachybasium-like, and do not form fascicles. 
Hypocrea ceracea has been found only in U.S.A. and 
H. gelatinosa in Europe.  

20. Hypocrea gyrosa Theissen, Ann. Mycol. 9: 59 
(1911).  Figs. 219–224, 483. 

= Hypocrea intermedia Theissen, Ann. Mycol. 9: 
61 (1911). 

Anamorph. Unknown. 

Stromata solitary or aggregated, pulvinate to hemi-
spherical, circular to irregular in outline, 1–4 mm 
diam, 0.4–0.6 mm thick (n = 5), broadly attached, 
surface smooth, with perithecial protuberances, gray-
ish yellow to grayish orange, becoming reddish-brown 
in KOH, ostiolar openings obvious due to the green 
ascospores. Outermost stroma layer composed of 
angular, pale brownish, slightly thick-walled cells, ca.
7 μm diam (n = 10).. 
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Figs. 225–240. Hypocrea lixii/T. harzianum. 225. Longitudinal section of stroma. 226. Perithecia. 227, 228. Tissue of stroma surface. 229. 
Tissue of stroma between perithecia. 230. Inner tissue of stroma. 231, 232. Asci and ascospores. 233–239. Conidiophores. 240. Conidia.  
225. G.J.S. 98-183. 226, 227, 229, 230–232. Epitype. 228. G.J.S. 92-100. 233, 236, 237. G.J.S. 90-22; 234, 240. Ex-type T. harzianum;
235. Epitype. 238. G.J.S. 92-110. 239. G.J.S. 00-08. Bars: 225 = 100 μm; 226 = 20 μm; 227–240 = 10 μm.  

Tissue between the perithecia and below the outer 
layer of textura angularis to epidermoidea, hyaline, 

cells thin-walled, ca. 4–7 μm diam (n = 10). Internal 
tissue below the perithecia of textura epidermoidea to 
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intricata, hyaline, cells thin-walled. Perithecia com-
pletely immersed in the stroma, generally closely 
aggregated or with some space in between, subglo-
bose, (180–)200–250(–300) × (105–)139–186(–240) 
μm (n = 15), wall composed of compacted hyaline 
cells, becoming pale brownish in KOH, ostiolar canal 
(60–)68–79(–90) μm long (n = 15). Asci cylindrical, 
(75–)96–112(–127) × 5.0–5.2(–6.0) μm (n = 15). Part-
ascospores green, warted, dimorphic, distal part gener-
ally subglobose to broadly ellipsoidal, (4.2–)4.5–5.0( –
5.5) × (3.5–)3.8–4.0(–4.2) μm, proximal part generally 
wedge-shaped, sometimes oblong, (3.5–)4.7–5.3(–6.0) 
× (3.2–)3.5–3.7(–4.2) μm (n = 20). 

Etimology. Latin gyrosus = wound, contorted, proba-
bly referring to the somewhat stroma outline. 
Habitat. Decorticated wood. 
Known distribution. Brazil. 

Specimens examined. Brazil, Rio Grande Do Sul: São 
Leopoldo, on decorticated wood, 1905, Rick (FH, holo-
type); São Leopoldo, on decorticated wood, 1907, Rick 
(FH, holotype of H. intermedia).

Notes. Hypocrea gyrosa and H. intermedia were de-
scribed in the same publication and were collected in 
the same location in Brazil. The original specimen of 
H. gyrosa is in better condition than that of H. inter-
media; therefore, H. gyrosa was chosen to represent 
the species. The stromata of the type specimen of H. 
intermedia are mostly immature, however, the few 
mature stromata are indistinguishable from those of H. 
gyrosa. The size and shape of the ascospores of both 
specimens of H. gyrosa and H. intermedia are identi-
cal.

Fig. 241. Trichoderma harzianum (Ex-type).  Bar = 10 μm.

21. Hypocrea lixii Pat., Rev. Mycol. Toulouse 13: 
138 (1891).  Figs. 225–241, 484, 516. 

= Hypocrea lentiformis Rehm, Hedwigia 37: 193 
(1898). 
= Chromocrea nigricans Imai, Trans. Sapporo Nat. Hist. 
Soc. 14: 102 (1935). 

Hypocrea nigricans (Imai) Yoshim. Doi, Bull. Natl. 
Sci. Mus. Tokyo 15: 732 (1972). 
= Hypocrea nigricans f. octospora Yoshim. Doi, Bull. 
Natl. Sci. Mus. Tokyo 15: 734 (1972). 

Anamorph. Trichoderma harzianum Rifai, Mycol. 
Pap. 116: 38 (1969).  Figs. 233–241, 516. 

= Trichoderma inhamatum Veerkamp & W. Gams, Cal-
dasia 13: 710 (1983). 

Stromata solitary or aggregated, pulvinate, nearly 
circular in outline, (0.3–)1.0–1.1(–3.0) mm diam (n = 
154), (0.4–)0.7–0.8(–1.4) mm high (n = 139), broadly 
attached, surface smooth, sometimes with slight 
perithecial protuberances, dark brown or green, almost 
black, changing colour from dark green to brown in 
KOH, if stromata dark brown then KOH–, ostiolar 
openings not obvious due to the dark colour of the 
stromata. Stroma surface formed of angular thick-
walled cells, compacted, brown (KOH–) or dark green 
(KOH+), (2.7–)7.8–8.5(–17) μm diam (n = 398). 
Tissue immediately below the stromata surface of 
compact to loose textura angularis to epidermoidea,
colourless or slightly pigmented, thin-walled cells, 
(2.0–)7.0–7.5(–22.0) μm diam (n = 366). Internal 
tissue below the perithecia of textura angularis, hya-
line, not changing colour in KOH, cells thin-walled, 
(5.0–)13–14(–31) μm diam (n = 365). Perithecia com-
pletely immersed in the stroma, generally closely 
aggregated, sometimes widely spaced, subglobose, 
(153–)231–244(–336) × (75–)142–152(–259) μm (n = 
142), wall composed of compacted cells, becoming 
brownish in KOH, ostiolar canal (44–)63–68(–101) 
μm long (n = 125). Asci cylindrical, (44–)73–78(–
138) × (3.0–)4.5–4.7(–6.5) μm (n = 372). Part-
ascospores green, warted, dimorphic, distal part glo-
bose to subglobose, (3.0–)4.3–4.4(–5.6) × (2.8–)3.9–
4.0(–5.2) μm, proximal part wedge-shaped to cylindri-
cal, (3.4–)4.5–4.6(–6.5) × (3.2–)3.5–3.7(–4.2) μm (n = 
472).
 Colonies on CMD at 20 ºC after ca. 1 week flat, 
with no aerial hyphae, forming compact to loose pus-
tules, highly aggregated in concentric rings; no dis-
tinctive odour; a yellowish or brownish diffusing 
pigmentation of the agar sometimes observed. Co-
nidiophores not well defined, branching generally 2–3 
times in a pyramidal fashion, with the longest 
branches paired near the base of the main axis; 
branches towards the tip, secondary, and tertiary 
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branches arising at wide angles. Each branch produc-
ing barrel-shaped or cylindrical metulae, with phi-
alides attached at wide angles or less often producing 
solitary phialides. Phialides ampulliform, sharply 
constricted below the tip and slightly constricted at the 
base, formed in whorls of 2–4(–5), terminal phialides 
in a whorl or solitary, (3.0–)4.8–8.5(–15.0) μm long, 
(1.5–)2.5–3.5(–4.5) μm wide at the widest point,  
(1.0–)1.5–2.5(–3.5) μm at the base, L/W (1.0–)2.0–
2.5(–9.0) (n = 60). Conidia green, smooth, subglobose 
to ovoidal, (2.0–)2.7–3.5(–5.0) × (1.8–)2.5–3.0(–4.0) 
μm, L/W (0.7–)1.0–1.3(–2.5) (n = 60). Chlamy-
dospores sometimes observed, globose to subglobose, 
terminal or intercalary in hyphae, (4.0–)6.0–9.7(–15.0) 
μm (n = 30). 
 Colonies on PDA at 25 ºC after ca. 1 week some-
what cottony, uniformly covered by abundant green 
conidia, no pustules formed; conidia formed after ca.
3–5 d; a yellowish or brownish diffusing pigmentation 
of the agar sometimes observed; no distinctive odour. 
Colony radius on PDA after 3 d at 15 ºC 5–17 mm, 20 
ºC 12–44 mm, 25 ºC 33–72+ mm, 30 ºC 41–72+ mm, 
and 35 ºC 19–65 mm (n = 30). Colony radius on SNA 
after 3 d at 15 ºC 3–16 mm, 20 ºC 12–40 mm, 25 ºC 
20–61 mm, 30 ºC 34–70 mm, and 35 ºC 13–57 mm (n 
= 30). 

Etymology. Named after (?) Lix, the original collector; 
harzianum was coined for C.O. Harz. 

Habitat. Fungicolous, corticolous, lignicolous, soil; 
infrequently on rotting leaves of palms. 
Known distribution. Cosmopolitan. 
Descriptions and illustrations. Anamorph. Gams & 
Meyer 1998: Fig. 1; Bissett 1991b: Figs. 56–63; 
Samuels et al. 2002: Figs. 5–16. Teleomorph: 
Chaverri & Samuels 2002: Figs. 1–9. 

Specimens examined. Austria, Niederösterreich, 23rd dis-
trict of Vienna, Mauer Wald, on decorticated wood and 
black pyrenomycete, 3 Oct. 1998, W. Jaklitsch (G.J.S. 98-
183, BPI 841387). Brazil, Sta. Catharina State, on leaves of 
Euterpe sp., Aug. 1888, Ule (HBG #812, isotype of H. 
lentiformis). England, Sheffield, on botanical garden soil, 
ex-neotype of T. harzianum (CBS 226.95). France, Pyré-
nées Atlantiques, 64 Oloron, Forêt de Josbaig, on decorti-
cated wood of Fagus sp., 13 Sep. 1992, F. Candoussau 
(G.J.S. 92-110, BPI 802854). Germany, Thuringia, Wei-
mar, Belvedere, on decaying wood of Pinus sylvestris, 8 
Oct. 1990, G. Arnold (G.J.S. 90-254, BPI 1109306).  Indo-
nesia, North Sulawesi, Dumoga-Bone National Park, be-
tween Madison’s Camp and ‘1440’ Camp, on decaying 
wood, 5 Oct. 1985, G.J. Samuels 2161 (G.J.S. 85-119, NY).  
Papua New Guinea, on hymenium of Ganoderma pourii,
Jul. 1891, Lix (FH, holotype). New Britain Island, Rabaul, 
on decaying palm leaves, 2 Jan. 1970, Y. Doi (NY, para-
type of H. nigricans f. octospora NS-1323=TNS.D-
723=TNS-F-191628). Switzerland, on artificially inocu-
lated Pinus sp. blocks, O. Petrini (G.J.S. 92-135, BPI 
802883). Thailand, Saraburi Province, Khao Yai National 
Park, Wang Jumpee Trail, on hymenium of Ganoderma sp., 
31 Jul. 1997, K. Põldmaa, P. 

Figs. 242–250. Hypocrea macrospora. 242. Longitudinal section of stroma. 243. Perithecium. 244. Tissue of stroma surface and between 
perithecia. 245, 247. Inner tissue of stroma. 246. Tissue of stroma surface. 248–250. Asci and ascospores.  242–250. Holotype. Bars: 242 = 
100 μm. 243 = 20 μm. 244–250 = 10 μm.
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Figs. 251–266. Hypocrea melanomagna/T. melanomagnum. 251. Longitudinal section of stroma showing perithecia. 252. Perithecia. 253, 
255. Tissue of stroma surface. 254, 257. Inner tissue of stroma. 256. Tissue of stroma between perithecia. 258, 259. Asci and ascospores. 
260, 261. Conidiophores. 262. Conidia. 263–265. Conidiophores with wet drops of conidia on CMD at 20 ºC. 266. Colony on PDA at 25
ºC.  251–266. Holotype. Bars: 251 = 100 μm; 252 = 20 μm; 253–262 = 10 μm; 263–265 = ca. 1 mm. 

Chaverri, G.J.S. (#8233) (BPI 745654, epitype of H. lixii; 
culture G.J.S. 97-96 = ATCC MYA-2478 = CBS 110080).  
U.S.A., Alabama, Winston County, W.B. Bankhead Na-
tional Forest, Sipsey Wilderness Area, Sipsey Recreation 
River along trail, on decorticated wood, 25 Sep. 1992, 
C.T.R., S.M. Huhndorf, G.J.S. (G.J.S. 92-100, BPI 802845);
Illinois, Shawnee National Forest, near Pomona, Pomona 
Natural Bridge, on decorticated wood and basidiomycete, 
30 Sep. 1994, W. Sundberg, G.J.S. (G.J.S. 94-53, BPI 
749348); Maryland, Prince George County, E of Largo, in 
old growth forest at Church Rd., on bark of decaying wood, 

11 Oct. 1991, A.Y. Rossman, S.E. Rehner, F.A. Uecker, 
G.J.S. (G.J.S. 91-138, BPI 1112907); North Carolina, 
Macon County, Blue Valley, off Clear Creek Rd., along 
overflow Creek, on bark of decaying wood (probably on 
dematiaceous mycelia and lichen), 16 Oct. 1990, Y. Doi, 
A.Y. Rossman, G.J.S. (G.J.S. 90-127, BPI 1109390); Wis-
consin, Sand County, Aldo Leopold Reserve, on decorti-
cated wood (probably growing on dematiaceous mycelia), 
23 Jun. 1990, G.J.S. (G.J.S. 90-22, BPI 802600).
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Figs. 267–278. Hypocrea nigrovirens/T. nigrovirens. 267. Longitudinal section of stroma. 268, 269. Tissue of stroma surface. 270, 271. 
Inner tissue of stroma. 272, 273. Asci and ascospores. 274. Conidiophores on CMD at 20 ºC. 275–277. Conidiophores. 278. Conidia. 267–
278. Holotype. Bars: 267 = 100 μm; 268–273, 275–278 = 10 μm; 274 = ca. 1 mm. 273: Asci stained with 1% phloxine.  Some images 
adapted from Chaverri et al. (2001b) with permission from Mycologia. 

Notes. Hypocrea lixii was redescribed and epitypified 
in Chaverri & Samuels (2002). The molecular-
phylogenetic structure of Hypocrea lixii/T. harzianum
was studied in Chaverri et al. (2003b). The anamorph 
of this species has been found to be phenotypically 
and genotypically variable (i.e. species complex), 
however no diagnostic characters have been found to 
establish a taxonomy within the species. The synon-
ymy of T. inhamatum and T. harzianum was discussed 
in Chaverri et al. (2003b) and Samuels et al. (2002). 
Trichoderma harzianum is cosmopolitan in distribu-
tion in soil but its teleomorph has only been found in 
the tropics. 

22. Hypocrea macrospora Dingley, Trans. Roy. 
Soc. New Zealand 79: 330 (1952).  Figs. 242–250, 
485.

Anamorph. Unknown. 

Stromata solitary, pulvinate, nearly circular in outline, 
1.0–2.5 mm diam (n = 10), 0.6–0.7 mm high (n = 10), 
broadly attached, surface covered by a pale yellow to 
pale orange tomentum, with no perithecial protuber-
ances, stroma under the tomentum grayish orange, not 
changing colour in KOH, ostiolar openings not obvi-
ous. Stroma surface formed of angular slightly thick-
walled cells, very pale brown, (7.0–)9.0–11.3(–13.8) 
μm diam (n = 20). Tissue immediately below the 
stromatal surface compact, textura epidermoidea to 
intricata, colourless or slightly pigmented in KOH, 
cells thin-walled. Internal tissue below the perithecia 
of compact textura epidermoidea to intricata, hyaline, 
not changing colour in KOH, cells thin-walled, (8.0–)
9.2–15.7(–25.3) μm diam (n = 20). Perithecia com-
pletely immersed in the stroma, generally closely 
aggregated, subglobose, 376–433 × 249–320 μm (n = 
10), wall composed of compacted hyaline cells, not 
changing colour in KOH, ostiolar canal 116–155 μm
long (n = 10). Asci cylindrical, 207–245 × 12.5–14.3 
μm (n = 10). Part-ascospores dark green, coarsely 
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warted, globose to subglobose, the distal part some-
times slightly larger that the proximal part, distal part 
(9.5–) 11.4–13.0(–14.3) × (8.7–)11.0–12.5(–13.7) μm, 
proximal part (8.7–)11.5–13.5(–16.0) × (8.3–)
10.8–13.2(–4.2) μm (n = 20). 

Etymology. Greek macros, referring to the relatively 
large ascospores. 
Habitat. On decaying decorticated wood of Lepto-
spermum scoparium (probably fungicolous on dema-
tiaceous mycelium, as seen in section of stroma with 
part of the substratum). 
Known distribution. New Zealand.  
Descriptions and illustrations. Dingley 1952: Plate 51, 
Figs. 4a and 4b.  

Specimens examined. New Zealand, Auckland, Waitakere 
Ranges, off Anawhata Road, on decaying decorticated 
wood of Leptospermum scoparium, 5 Oct. 1946, J.M. 
Dingley (PDD 10472, holotype); Waitakere Ranges, on 
decaying decorticated wood of Leptospermum scoparium, 
28 Aug. 1949, J.M. Dingley (PDD 10473).  

23. Hypocrea melanomagna Chaverri & Samuels, 
sp. nov.  Figs. 251–266, 486, 517. 

Anamorph. Trichoderma melanomagnum Chaverri & 
Samuels, sp. nov.  Figs. 260–266, 517. 

Stromata pulvinata, fusca, 2.5–5.0 mm diam. Ascosporae 
bicellulares, verruculosae, ad septum disarticulatae, atrovirentes, 
parte distali subglobosa ad cuneiformi, (4.5–)5.0–5.5(–6.0) ×  
(4.2–)4.5–4.8(–5.3) μm, parte proximali cuneiformi ad 
subcylindrica, (4.2–)5.3–6.0(–8.0) × (3.5–)4.0–4.3(–4.8) μm. 
Anamorphosis Trichoderma melanomagnum. Glioladio viridi
Matr. simile. Phialides (8.3–)11.5–13.0(–17.0) × (1.5–)1.7–2.0(–
2.5) μm, longitudo/ latitudo (3.9–)5.8–6.8(–9.0). Conidia 
ellipsoidea, viridia, glabra, (3.0–)3.3–3.7(–4.2) × (2.3–)2.5–2.7(–
3.0) μm, longitudo/latitudo (1.0–)1.3–1.4(–1.7). Incrementum 
radiale in agaro ‘PDA’ dicto post 72 h 15 ºC 7–17mm, 20 ºC 24–
30 mm, 25 ºC 38–49 mm, 30 ºC 47–59 mm, 35 ºC 45–50 mm. 
Holotypus teleomorphosis hic designatus: BPI 843648. Holotypus 
anamorphosis hic designatus: cultura sicca BPI 843663, isolata ex 
specimine BPI 843648; cultura viva G.J.S. 99-153 = CBS 114236 
= DAOM 232836.  

Stromata solitary or in small groups, pulvinate, circu-
lar in outline, 2.5–5.0 mm diam (n = 10), ca. 1.5 mm 
high, broadly attached, surface glabrous, somewhat 
shiny, with perithecial protuberances, dark brown, not 
changing colour in KOH, ostiolar openings not obvi-
ous. Outermost stroma layer composed of thick-walled 
angular cells, pale brownish, KOH–, (5.2–)6.2–7.5(–
9.8) μm diam (n = 20), walls (1.0–)1.5–1.8(–2.3) μm 
thick (n = 20). Tissue between the perithecia and 
below the outermost layer of textura angularis to
epidermoidea, composed of hyaline, thin-walled cells, 
becoming slightly brownish in KOH, (4.2–)5.5–7.6(–
9.7) μm diam (n = 20). Internal tissue below the 

perithecia of textura epidermoidea to intricata, hya-
line, not changing colour in KOH, cells thick-walled, 
(7.3–)9.8–12.3(–17.0) μm diam (n = 20), walls (1.2–)
1.5–1.7(–2.2) μm thick (n = 20). Perithecia completely 
immersed in the stroma, generally closely aggregated, 
subglobose, (301–)325–396(–398) × (136–)160–238(–
247) μm (n = 10), wall composed of compacted hya-
line cells, becoming brownish in KOH, ostiolar canal 
89–121 μm long (n = 10). Asci cylindrical,  
(106–)113–122(–131) × (5.0–)5.7–6.5(–67.0) μm (n = 
20). Part-ascospores green, with small warts, dimor-
phic, distal part subglobose or wedge-shaped,  
(4.5–)5.0–5.5(–6.0) × (4.2–)4.5–4.8(–5.3) μm, proxi-
mal part wedge-shaped to subcylindrical,  
(4.2–)5.3–6.0(–8.0) × (3.5–)4.0–4.3(–4.8) μm (n = 
30).
 Colonies on CMD at 20 ºC after ca. 1 week flat, 
with few aerial hyphae; mononematous gliocladium-
like conidiophores abundant, uniformly dispersed over 
the colony; conidia formed in round heads of clear 
green liquid; no distinctive odour; agar not pigmented. 
Conidiophores long, slender, erect, (124–)131–226(–
245) μm long (n = 10), branching regularly, 3–4 times 
near the tip of the conidiophore, branches arising near 
the tip of the conidiophore at narrow angles, metulae 
slender, cylindrical, forming in verticils of 3–4 (ter- or 
quarter-verticillate), phialides arising at narrow angles 
from metulae forming a compact round head, ca. 75–
100 μm diam. Phialides cylindrical to subulate, in 
whorls of 3–5, (8.3–)11.5–13.0(–17.0) μm long, (1.5–)
1.7–2.0(–2.5) μm wide at the widest point, (1.0–)1.3–
1.5(–2.2) μm at the base, L/W (3.9–)5.8–6.8(–9.0) (n 
= 30). Conidia green, smooth, ellipsoidal, (3.0–)3.3–
3.7(–4.2) × (2.3–)2.5–2.7(–3.0) μm, L/W (1.0–)1.3–
1.4(–1.7) (n = 30). No chlamydospores observed. 
 Colonies on PDA at 25 ºC after ca. 10 d somewhat 
cottony, conidia forming after ca. 3 d in more or less 
equally spaced concentric rings; agar not pigmented; 
no distinctive odour. Colony radius on PDA after 3 d 
at 15 ºC 7–17mm, 20 ºC 24–30 mm, 25 ºC 38–49 mm, 
30 ºC 47–59 mm, and 35 ºC 45–50 mm (n = 3). Col-
ony radius on SNA after 3 d at 15 ºC 8–14 mm, 20 ºC 
22-30 mm, 25 ºC 34–46 mm, 30 ºC 42–54 mm, and 35 
ºC 35–38 mm (n = 3). 

Etymology. Greek melas = black, Latin magnus = 
large, referring to the large dark stroma. 
Habitat. On decaying bark and wood. 
Known distribution. Australia (Victoria).  

Specimens examined. Australia, Victoria, between Yarram 
and Turaralgia, Balook, Tarras Bulga National Park visitor 
center, forest trail, forest dominated by Nothofagus cun-
ninghamii and Eucalyptus regnans, 550 m alt., on decorti-
cated wood, 22 Aug. 1999, G.J.S., J. Pyke (PDD, holotype,
BPI 843648, isotype, ex-type culture of T. melanomagnum:
G.J.S. 99-153 = CBS 114236 = DAOM 232836, dry culture 



HYPOCREA/TRICHODERMA WITH GREEN ASCOSPORES

78

BPI 843663). 
Notes. The anamorph of H. melanomagna is almost 
indistinguishable from Gliocladium viride (anamorph 
of H. lutea). In addition, RPB2 and EF-1  sequences 
of the two species are almost identical. The most 
striking difference between the two species is in the 
teleomorph. Stromata of H. lutea are small, pale yel-
low, and the ascospores are hyaline. Hypocrea mela-
nomagna has large, dark brown stromata and green 
ascospores. The possibility that H. lutea and H. mela-
nomagna are merely forms of the same species can 
only be tested by examining more specimens and 
cultures of H. melanomagna. 

24. Hypocrea nigrovirens Chaverri & Samuels, 
Mycologia 93: 759 (2001).  Figs. 267–279, 487, 518. 

Anamorph. Trichoderma nigrovirens Chaverri & 
Samuels, sp. nov.  Figs. 274–279, 518. 

Phialides (9.0–)13.5–15.5(–20.5) × (3.0–)3.5–4.0(–5.5) μm, 
longitudo/latitudo (2.5–)3.5–4.0(–6.0). Conidia ellipsoidea, 
viridia, glabra haud verruculosa, (4.0–)6.0–6.5(–9.0) × (3.5) 
4.5–5.0(–6.0) μm, longitudo/latitudo 1.0–1.5. Incrementum 
radiale in agaro dicto ‘PDA’ post 72 h, 15 ºC 9–12 mm, 20 
ºC 30–33 mm, 25 ºC 45–53 mm, 30 ºC 68–72 mm, 35 ºC 
20–30 mm. Holotypus anamorphosis hic designatus: cultura 
sicca BPI 843664, isolata ex specimine BPI 842416; cultura 
viva G.J.S. 99-64 = CBS 114330 = DAOM 232837. 

Stromata solitary and scattered, sometimes in pairs, 
pulvinate to tuberculate nearly circular in outline, dark 
green to almost black, not changing colour in 3% 
KOH; cells at stroma surface when seen in face view 
circular to angular, (0.3–)0.4–0.7(–1.0) mm diam (n = 
10), stroma surface roughened by angular, 5–10 μm 
diam cells, conspicuously tuberculate from protruding 
perithecial papillae; perithecial papillae warted, warts 
formed of angular cells 7.5–11.5(–20.5) μm diam (n = 
30). Tissue immediately below the stromata surface of 
textura angularis to epidermoidea, colourless or 
slightly pigmented, not changing colour in KOH. 
Internal tissue below perithecia textura angularis,
colourless or slightly pigmented, not changing colour 
in KOH, cells (8.0–)11.5–14.0(–20.5) μm diam (n = 
15). Perithecia closely spaced, subglobose, (179–)
189–253(–255) × (125–)129–150 μm (n = 10), ostiolar 
canal (56–)57–78(–81) μm (n = 10) long. Asci cylin-
drical, (95–)103–107(–118) × (5.0–) 6.0–6.5(–7.0) μm 
(n = 25). Part-ascospores dimorphic, ellipsoidal, some-
times tending to be conical, especially at the ascus tip; 
distal part ellipsoidal (5.5–)6.0–6.5(–7.0) × (5.0–)5.5–
6.0 μm; proximal part wedge-shaped (5.0–)5.5–6.0(–
7.5) × (4.0–)4.5–5.0(–5.5) μm (n = 30), dark olive-
green, conspicuously spinose. 
 Colonies on CMD at 20 ºC after ca. 1 week flat, 

with no aerial mycelium. Conidiophores scarce, scat-
tered near the colony edge, nearly invisible, arising 
from a multiseptate, thin walled, stalk cell, (123–)124–
171(–173) × 8–15(–16) μm (n = 15), with one or two 
branches, each branch terminating in a 2-level verticil-
late sometimes biverticillate penicillus; each penicillus 
(0.02–)0.04–0.05(–0.09) mm wide (n = 10), bearing 
8–12 phialides. Phialides cylindrical, sometimes swol-
len in the middle, (9.0–)13.5–15.5(–20.5) μm long, 
(3.0–)3.5–4.0(–5.5) μm at the widest, (2.0–)2.5–3.0(–
4.5) μm at the base, L/W (2.5–)3.5–4.0(–6.0) (n = 30),  

Fig. 279. Trichoderma nigrovirens (Holotype).  Bar = 10 μm. 

never hooked or sinuous; collarette flared, slightly 
pigmented; intercalary phialides common. Conidia 
broadly ellipsoidal, green, smooth to slightly rough-
ened, (4.0–)6.0–6.5(–9.0) × (3.5–)4.5–5.0(–6.0) μm, 
L/W 1.0–1.5 (n = 30), held in a globose drop of clear, 
watery liquid. Chlamydospores not observed. 
Perithecia formed in culture within ca. 10 d on CMD 
and PDA.  
 Colonies on PDA at 25 ºC after 10 d flat, with 
some aerial mycelium, conidiophores and conidiation 
uniformly formed on the plate; no distinctive odour; 
agar not pigmented. Colony radius on PDA after 3 d at 
15 ºC 9–12 mm, 20 ºC 30–33 mm, 25 ºC 45–53 mm, 
30 ºC 68–72 mm, 35 ºC 20–30 mm (n = 3). Colony 
radius on SNA after 3 d at 15 ºC 7–9 mm, 20 ºC 29–32 
mm, 25 ºC 42–48 mm, 30 ºC 60–65 mm, 35 ºC 20–23 
mm (n = 3). 

Etymology. Latin niger = black, virens = turning 
green, from the stroma colour; the teleomorph epithet 
was transferred to the anamorph.
Habitat. On decorticated wood. 
Known distribution. Atlantic coast of Costa Rica.
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Descriptions and illustrations. Chaverri et al. 2001b: Figs. 1–10. 

Figs. 280–287. Hypocrea phyllostachydis/T. phyllostachydis. 280. Longitudinal section of stroma. 281. Tissue of stroma surface. 282. Inner 
tissue of stroma. 283, 284. Asci and ascospores. 285, 286. Conidiophores. 287. Colony on PDA at 25  C. Figs. 288–296. Hypocrea rugu-
losa. 288, 289. Stromata. 290. Longitudinal section of stroma. 291. Perithecium. 292, 293. Tissue of stroma surface. 294. Inner tissue of 
stroma. 295, 296. Asci and ascospores. 280, 283–296. Holotypes. 281, 282. G.J.S. 92-81. Bars: 280, 290 = 100 μm; 281–286, 292–296 = 
10 μm; 288, 289 = ca. 1 mm; 291 = 20 μm.  Some images adapted from Chaverri et al. (2004) with permission from Mycological Progress. 

Specimen examined. Costa Rica, Limón: Puerto Viejo, 
Refugio Nacional de Vida Silvestre Gandoca-Manzanillo, 
on decorticated wood, 8 Jul. 1999, L. Umaña (BPI 842416, 
holotype, isotype, INB, ex-type culture of T. nigrovirens:
G.J.S. 99-64 = CBS 114330 = DAOM 232837, dry culture 
BPI 843664). 
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25. Hypocrea phyllostachydis Chaverri & Can-
doussau, Mycol. Prog. 3: 33 (2004). Figs. 280–287, 
297, 488, 519. 

Anamorph. Trichoderma phyllostachydis, Chaverri & 
Samuels, sp. nov. Figs. 285–287, 297, 519. 

Phialides (4.5–)6.5–7.0(–12.0) × (2.5–)3.0–3.5(–4.0) μm, 
longitudo/latitudo (1.5–)2.0–2.2(–3.4). Conidia subglobosa ad 
ellipsoidea, viridia, glabra, (2.3–)3.0(–3.5) × (2.0–)2.3–2.5(–3.0) 
μm, longitudo/latitudo (0.9–)1.2–1.3(–1.8). Incrementum radiale 
in agaro dicto ‘PDA’ post 72 h ad 15 ºC = 10–16 mm, 20 ºC = 22–
25 mm, 25 ºC = 28–34 mm, 30 ºC = 12–21 mm, 35 ºC = 0–1 mm. 
Holotypus anamorphosis hic designatus: cultura sicca BPI 843665, 
isolata ex specimine BPI 802617; cultura viva G.J.S. 92-123 = 
ATCC MYA-3066 = CBS 114071 = DAOM 232101. 

Stromata scattered, solitary, pulvinate, circular to 
irregular in outline, (0.5–)0.9–1.0(–1.5) mm diam (n = 
27), 0.5–0.7(–0.8) mm high (n = 15), broadly attached, 
surface smooth, somewhat waxy and transparent, with 
small perithecial protuberances, pale to dark reddish 
brown, becoming darker in KOH, ostiolar openings 
obvious due to the green ascospores. Outermost 
stroma layer composed of slightly thick-walled angu-
lar cells, (4.0–)7.0–7.5(–11.5) μm diam (n = 60). 
Tissue between the perithecia and below the outermost 
layer composed of hyaline cells, becoming light reddish 
brown in KOH, textura angularis, cells (3.5–)6.0–6.5(–
10.0) μm diam (n = 65). Internal tissue below the 
perithecia of textura angularis, hyaline, becoming light 
reddish brown in KOH, cells (4.5–)10.5–12.5(–23.5) μm
diam (n = 62). Perithecia completely immersed in the 
stroma, generally closely aggregated or slightly sepa-
rated, subglobose, 101–121(–127) × (60–)61–84(–99) 
μm (n = 10), wall composed of compacted hyaline cells, 
slightly changing to brownish in KOH, (8.5–)13.5–
16.5(–21.0) μm diam (n = 20), ostiolar canal (25–)28–
37(–40) μm long (n = 10). Asci cylindrical, (57.0–)69–
73.0(–90.0) × (3.0–)4.0–4.5(–6.0) μm (n = 50). Part-
ascospores green, warted, dimorphic, distal part globose 
to subglobose (3.0–)3.5–4.0(–4.5) × (3.0–)3.5–4.0(–4.5) 
μm, proximal part generally oblong to wedge-shaped, 
(3.0–)4.0(–5.0) × (2.5–)3.0–3.5(–4.0) μm (n = 60).  
 Colonies on CMD at 20 ºC after ca. 1 week flat, 
with few discrete, pulvinate, 1–2 mm diam compact 
tufts forming at the edges of the colony or the sides of 
the plate, conidia produced after ca. 2 weeks; no 
distinctive odour; agar not pigmented. Conidiophores 
with no defined main axis, irregularly branching, with 
short, unpaired fertile branches, each branch terminat-
ing in a whorl of 2–4 metulae; metulae cylindrical, 
with (1–)2–3 phialides. Phialides short, ampulliform, 
(4.5–)6.5–7.0(–12.0) μm long, (2.5–) 3.0–3.5(–4.0) 
μm wide at the widest point, (1.7–)2.3–2.5(–3.3) μm
at the base, L/W (1.5–)2.0–2.2(–3.4) (n = 60). Conidia 

green, smooth, subglobose to broadly ellipsoidal, (2.3– 
3.0(–3.5) × (2.0–)2.3–2.5(–3.0) μm, L/W (0.9–)1.2–
1.3(–1.8) (n = 65), held in dry heads. No chlamy-
dospores observed. 
 Colonies on PDA at 25 ºC after ca. 1 week with 
abundant aerial mycelium, forming loose to compact 
tufts sparsely throughout the colony, but typically 
more abundant towards the edge; conidia not formed 
before ca. two week; agar not pigmented; no distinc-
tive odour. Colony radius on PDA after 3 d at 15 ºC 
10–16 mm, 20 ºC 22–25 mm, 25 ºC 28–34 mm, 30 ºC 
12–21 mm, and 35 ºC 0–1 mm (n = 6). Colony radius 
on SNA after 3 d at 15 ºC 4–13 mm, 20 ºC 15–21 mm, 
25 ºC 34–37 mm, 30 ºC 12–23 mm, and 35 ºC 0 mm 
(n = 6). 

Etymology. From host substratum, Phyllostachys;
teleomorph epithet was transferred to anamorph.
Habitat. Decaying culms of Phyllostachys bambu-
soides.
Known distribution. France.  
Descriptions and illustrations. Chaverri et al. 2004: 
Figs: 2–13. 

Specimens examined. France, Pyrénées Atlantiques, Parc 
Du Chateau D’Ubart, 20 km S of Sauveterre, near Spanish 
frontier, on Phyllostachys bambusoides, 26 Sep. 1992, F. 
Candoussau, J.P. Chaumeton (BPI 802617, holotype, ex-
type culture of T. phyllostachydis: G.J.S. 92-123 = ATCC 
MYA-3066 = CBS 114071 = DAOM 232101, dry culture 
BPI 843665); Pyrénées Atlantiques, Osseran, Sauveterre, 
Bambous d’Osseran, on Phyllostachys bambusoides, 23 
Aug. 1992, J.P. Chaumeton (FC 249) (BPI 802861, culture: 
G.J.S. 92-81).  

Fig. 297. Trichoderma phyllostachydis.  a: G.J.S. 92-81; b: Holo-
type. Bars = 10 μm.
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26. Hypocrea rugulosa Berk. & Cooke, Grevillea 
12: 79 (1883).  Figs. 288–296. 

= Hypocrea rugulosa var. major Cooke, Grevillea 12: 
79 (1883). 
= Hypocrea chlorostoma Petch, Ann. Roy. Bot. Gard. 
Peradeniya 7: 133 (1920). 
= ? Hypocrea munkii Tilak & Jadhav, Sydowia 25: 74 
(1971). 

Anamorph. Unknown. 

Stromata solitary or aggregated, pulvinate, circular to 
irregular in outline, 1.0–2.5 mm diam (n = 10), 
broadly attached, surface deeply furrowed or wrinkled, 
somewhat waxy and transparent, with perithecial 
protuberances, reddish brown, becoming light reddish 
brown or brownish orange in KOH, ostiolar openings 
obvious due to the green ascospores. Outermost 
stroma layer forming the rugose surface composed of 
slightly thick-walled angular cells, ca. 5–12 μm diam. 
Tissue between the perithecia and below the outermost 
layer composed of hyaline cells, light reddish brown in 
KOH, textura angularis. Internal tissue below the 
perithecia of textura angularis to epidermoidea, hya-
line, cells ca. 7–12 μm diam. Perithecia completely 
immersed in the stroma, generally closely aggregated 
or slightly separated, subglobose, 240–270 × 195–240 
μm (n = 10), wall composed of compacted hyaline 
cells, light brownish in KOH, ostiolar canal 75–120 
μm long (n = 10). Asci cylindrical, 125–130 × 5 μm (n 
= 10). Part-ascospores green, warted, dimorphic, distal 
part globose to subglobose (5.0–)5.2–5.5(–6.0) ×  
(4.0–)4.7–5.0(–5.5) μm, proximal part broadly ellip-
soidal to wedge-shaped, (4.5–)5.0–6.0 × (4.0–)
4.5–4.7(–5.0) μm (n = 20). 

Etymology. Latin rugulosus = finely rugose, referring 
to stroma surface. 
Habitat. On decorticated wood and stems. 
Known distribution. India and Sri Lanka. 

Specimens examined. India, Neilgherries, on rotten decorti-
cated wood, 1879, E.C.B. (K, holotype of H. rugulosa);
Neilgherries, on rotten decorticated wood, 1879, E.C.B. (K, 
holotype of H. rugulosa var. major); Maharastra State, 
Kannad (Aurangabad), on decaying stems of unidentified 
dicotyledonous plant, Aug. 1970, V.K. Jadhav (AMH, No. 
1706, holotype of H. munkii). Sri Lanka, Central Province, 
Peradeniya, on decorticated wood, Sep. 1914, ?Thwaites 
4109 (K, holotype of H. chlorostoma).

Notes. The original descriptions of H. rugulosa var. 
rugulosa and var. major were differentiated on the 
basis of larger stromata and ascospores of the latter. 
Examination of the respective type specimens did not 
reveal significant differences between the two. In 
addition, both varieties were collected at the same time 

and location. The type specimen of H. munkii is imma-
ture and we did not find asci or ascospores in it. How-
ever, the stromata of H. rugulosa and H. munkii are 
also indistinguishable. Stromata of H. chlorostoma,
which was described from Sri Lanka, are indistin-
guishable from those of H. rugulosa. In absence of 
anamorphs for any of these names, which might indi-
cate species differences, we consider them to be syn-
onymous, and H. rugulosa is the oldest name.  

Fig. 313. Trichoderma sinuosum (Holotype).  Bar = 10 μm.

27. Hypocrea sinuosa Chaverri & Samuels, sp. nov.
Figs. 298–313, 490, 520. 

Anamorph. Trichoderma sinuosum Chaverri & Sa-
muels, sp. nov.  Figs. 305–313, 520. 

Stromata pulvinata, sublutea, ceracea, (0.9–)1.0–1.1(–1.2) mm 
diam. Ascosporae bicellulares, verruculosae, ad septum 
disarticulatae, atrovirentes, parte distali globosa ad subglobosa, 
(4.0–)5.5–5.7(–7.2) × (3.5–)5.0–5.5(–7.0) μm, parte proximali 
globosa ad subglobosa, (3.7–)5.5–5.7(–8.0) × (3.0–)4.7–5.0(–6.2) 
μm. Anamorphosis Trichoderma sinuosum. Phialides (4.0–)7.5–
8.0(–13.0) × (2.0–)3.5–3.7(–5.0) μm, longitudo/latitudo (1.1–)2.0–
2.2(–5.0). Conidia subglobosa, viridia, glabra, (3.2–)4.5–4.7(–6.0) 
× (2.7–)3.5–3.7(–5.0) μm, longitudo/latitudo (0.9–)1.2–1.3(–1.8). 
Incrementum radiale in agaro dicto ‘PDA’ post 72 h ad 15 ºC 4–18 
mm, 20 ºC 26–43 mm, 25 ºC 41–58 mm, 30 ºC 45–60 mm, 35 ºC 
0–3 mm. Holotypus teleomorphosis hic designatus: BPI 843649. 
Holotypus anamorphosis hic designatus: cultura sicca BPI 843666, 
isolata ex specimine BPI 843649; cultura viva P.C. 8 = CBS 
114247 = DAOM 232839.  

Stromata generally aggregated, sometimes solitary, 
pulvinate, circular in outline, (0.4–)0.5–0.8(–1.0) mm 
diam (n = 30), (0.9–)1.0–1.1(–1.2) mm high, with a 
broad, subiculate base, adjacent stromata connected 
through their bases; stroma surface smooth, opaque to 
transparent, with slight perithecial protuberances, pale 
yellow to grayish yellow, generally not changing 
colour in KOH, but in some specimens the center of 
the stroma becoming pale brown; ostiolar openings 
obvious due to the green ascospores, generally sunken. 
Outermost stroma layer composed of hyaline, thin-
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walled, angular cells, (5.5–)7.7–9.0(–11.5) μm diam (n 
= 50). Tissue between the perithecia and below the 
outermost layer of textura angularis, composed of 
hyaline, thin-walled cells. Internal tissue below the 
perithecia of textura angularis, composed of hyaline, 
thin-walled cells, (6.5–)12.0–15.5(–22.7) μm diam 
(50). Perithecia completely immersed in the stroma, 
generally closely aggregated, subglobose, (216–)245–
288(–303) × (116–)133–172(–199) μm (n = 20), wall 
composed of compacted hyaline cells, becoming pale 
brownish in KOH, ostiolar canal (62–)75–84(–85) μm
long (n = 20). Asci cylindrical, (73–)100–103(–128) × 
(4.5–)6.5–6.7(–9.5) μm (n = 200). Part-ascospores 
green, warted, almost monomorphic, distal part glo-
bose to subglobose, (4.0–)5.5–5.7(–7.2) × (3.5–)
5.0–5.5(–7.0) μm, proximal part globose to subglo-
bose, (3.7–)5.5–5.7(–8.0) × (3.0–)4.7–5.0(–6.2) μm (n 
= 250).  
 Colonies on CMD at 20 ºC after ca. 1 week flat, 
with aerial hyphae and few loose to compact pustules 
appearing at the colony edge; no distinctive odour; 
agar not pigmented. Conidiophores lacking a defined 
central axis, sinuous, branching 2–3 times; branches 
paired or not, short or long, attached at angles < 90º, 
primary and secondary branches also sinuous, termi-
nating in 1–2 cylindrical metulae; phialides arising 
from the metulae at angles < 90º, phialides in whorls 
of 1–2(–3) or arising directly from the branches. Phi-
alides ampulliform, somewhat hooked, (4.0–)7.5–
8.0(–13.0) μm long, (2.0–)3.5–3.7(–5.0) μm wide at 
the widest point, (1.2–)2.5–2.7(–4.3) μm at the base, 
L/W (1.1–)2.0–2.2(–5.0) (n = 400). Conidia green, 
smooth, subglobose, (3.2–)4.5–4.7(–6.0) × (2.7–)3.5–
3.7(–5.0) μm, L/W (0.9–)1.2–1.3(–1.8) (n = 450), held 
in dry masses. Chlamydospores formed in some iso-
lates, globose to subglobose, terminal or intercalary, 
(5.5–)9.5–11.0(–16.7) μm diam (n = 60). 
 Colonies on PDA at 25 ºC after ca. 10 d somewhat 
cottony, with higher concentration of aerial hyphae 
near the edges of the colony, with few small mature 
pustules (<1 mm diam) forming at the edges of the 
colony, conidia forming only after ca. 10 d and only 
on pustules; agar not pigmented; no distinctive odour. 
Colony radius on PDA after 3 d at 15 ºC 4–18 mm, 20 
ºC 26–43 mm, 25 ºC 41–58 mm, 30 ºC 45–60 mm, 
and 35 ºC 0–3 mm (n = 12). Colony radius on SNA 
after 3 d at 15 ºC 3–12 mm, 20 ºC 21–28 mm, 25 ºC 

29–36 mm, 30 ºC 29–39 mm, and 35 ºC 0–2 mm (n = 
12).
Etymology. Latin sinuosus = bent, referring to the 
sinuous conidiophores. 
Habitat. On well-rotten decorticated wood, sometimes 
on bark. 
Known distribution. U.S.A., Puerto Rico, France, 
Guyana (probably cosmopolitan).  

Specimens examined. France, Pyrénées Atlantiques, Forêt 
Communale d'Oloron, on decorticated wood, 28 Sep. 1998, 
G.J.S., F. Candoussau (BPI 747847, culture: G.J.S. 98-163).  
Guyana, Kopinang village, ca. 4.5 h walk NE, along creek, 
in primarily legume (Dicymbe) forest, 640 m alt., on decor-
ticated wood, 26 Jun. 1989, G.J.S. (NY, culture: G.J.S. 90-
38). Puerto Rico, Luquillo Mountains, El Verde Research 
Area, on decorticated twig, 29 Sep. 1995, S.M. Huhndorf 
(BPI 737787, culture: G.J.S. 95-203); El Verde Research 
Area, on decaying bark (BPI 737789, culture: G.J.S. 95-
206); El Verde Research Area, on decorticated wood (BPI 
737792, culture: G.J.S. 95-209). U.S.A., Connecticut, 
Tolland County, near Hebron, on rotten wood, 15 Sep. 
1990, C.T.R. (BPI, culture: G.J.S. 90-41); Maryland, Prince 
George County, Greenbelt, on decorticated wood, 20 Oct. 
1991, S.A. Rehner (BPI, culture: G.J.S. 91-150); New York, 
Adirondack Mountains, Huntington, on well-rotten decorti-
cated wood, 21 Sep. 2002, P. Chaverri (BPI, culture, P.C. 
279); Clay County, on well-rotten decorticated wood and 
bark, 15 Oct. 1990, G.J.S., Y. Doi, A.Y. Rossman (BPI 
1107173, culture: G.J.S. 90-117); Green County, Diamond 
Notch, 74º10’ W, 42º10’ N, 500 m alt., on well-rotten 
decorticated wood, 26 Sep. 1998, P. Chaverri, G.J.S., H.L. 
Chamberlain (BPI 843649, holotype, ex-type cultures of T.
sinuosum: P.C. 8 = CBS 114247 = DAOM 232839, dry 
culture BPI 843666); on well-rotten decorticated wood, 26 
Sep. 1998, P. Chaverri, G.J.S., H.L. Chamberlain (BPI, 
culture: P.C. 9); Oswego County, Vandercamp Lake, on 
well-rotten decorticated wood, 17 Sep. 1995, G.J.S. (BPI 
737710, culture: G.J.S. 95-147); Westchester County, 
Hickory Pass, Bedford, on well-rotten decorticated wood, 
26 Jul. 1992, R. Lowen (BPI 802904, culture: G.J.S. 92-79);
North Carolina, Clay County, Standing Indian Campground; 
on decorticated wood, 15 Oct. 1990, Y. Doi, A.Y. Rossman, 
G.J.S. (BPI, culture: G.J.S. 90-88); Virginia, Giles County, 
Mt. Lake Biological Station, Little Spruce Bog, on well-
rotten decorticated wood, 17 Sep. 1991, G.J.S., C.T.R., 
S.M. Huhndorf, S.A. Rehner, M. Williams (BPI 1112844, 
culture: G.J.S. 91-72); Near Mt. Lake Biological Station, on 
well-rotten decorticated wood, 29 Sep. 1997, G.J.S., E. 
Lieckfeldt (BPI 746723, culture: G.J.S. 97-221). 

Notes. The sunken ostiolar openings are probably due 
to the collapse of the perithecia.  
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Figs. 298–312. Hypocrea sinuosa/T. sinuosum. 298. Longitudinal section of stroma. 299, 300. Tissue of stroma surface. 301, 302. Inner 
tissue of stroma. 303, 304. Asci and ascospores. 305. Pustules on CMD at 20  C. 306–311. Conidiophores. 312. Conidia.  298–304, 306, 
312. Holotype. 305. G.J.S. 95-156. 307. G.J.S. 91-77. 308. G.J.S. 91-74. 309. G.J.S. 98-163. 310. G.J.S. 91-78. 311. G.J.S. 91-79. Bars: 
298 = 100 μm; 299–304, 306–312 = 10 μm; 305 = ca. 1 mm. 
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Figs. 314–322. Hypocrea spinulosa. 314. Perithecium. 315, 318. Hyphal tissue where perithecia are embedded. 316. Tissue of stroma 
immediately below perithecia. 317, 319. Stroma tissue immediately above the substratum. 320–322. Asci and ascospores. 314–322. Holo-
type. Bars: 314 = 20 μm; 315–322 = 10 μm. 

28. Hypocrea spinulosa Fuckel, Symb. Mycol. in 
Jahrb. Nassauischen, p. 184 (1870).  Figs. 314–322, 
491.

Chromocrea spinulosa (Fuckel) Petch in Brooks & 
Mathieson, Trans. Brit. Mycol. Soc. 3: 350 (1950). 

Creopus spinulosus (Fuckel) Moravec, eská Mykol 
10: 88 (1956). 

Anamorph. None formed in culture. 

Stromata generally solitary, pulvinate to slightly flat-
tened, circular in outline, 0.5–1.1 mm diam (n = 6), 
with a broad base, stroma surface smooth, opaque, 
with perithecial protuberances, grayish yellow, becom-
ing brownish in KOH; ostiolar openings obvious due 
to the green ascospores. The stroma is mostly formed 
of loose interwoven hyphae; the perithecia protruding 
from stroma surface; the hyphae below the perithecia 
progressively becoming more compacted towards the 
base, so that the base of the stroma has a tissue of 
textura angularis. The hyphae of the surface of the 
stroma and between the perithecia thin-walled, 4.0–1.0 
μm wide (n = 20). Hyphae immediately below the 
perithecia thin-walled 9.5–12.0 (n = 20) μm, and 
tissue at the bottom of the stroma of textura angularis,
formed of thin-walled cells, 6.0–19.0 μm (n = 20). 

Asci cylindrical, (83–)86–89(–91) × (5.0–)5.2–5.7(–
6.5) μm (n = 20). Part-ascospores green, warted, di-
morphic, distal part subglobose, (4.5–)
5.0–5.5(–5.7) × (3.7–)4.0–4.5(–4.7) μm, proximal part 
subglobose, wedge-shaped to subcylindrical, (4.0–)
4.7–5.5(–6.7) × (3.0–)3.5–3.7(–4.0) μm (n = 30). 

Etymology. Latin spinulosus, referring to the ornamen-
tation of the ascospores. 
Habitat. On stems of Chelidonium majus, probably 
growing on a black pycnidial fungus. 
Known distribution. Austria.  

Specimen examined. Austria, Mühlberg, on decaying stems 
of Chelidonium majus, Fuckel (G, holotype). Culture G.J.S. 
99-25, of unknown origin. 

Notes. The only known culture of H. spinulosa, which 
is used in genetic studies (G.J.S. 99-25), produces 
stromata and perithecia in culture. The stromata and 
perithecia formed are indistinguishable from those of 
the holotype. The geographic origin of this culture is 
unknown. The main characteristic of this species is the 
stromata formed of loosely interwoven hyphae with 
perithecia protruding from the surface of the stroma.  
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Figs. 323–338. Hypocrea straminea/T. stramineum. 323, 324. Longitudinal sections of stroma. 325. Perithecium. 326, 327. Tissue of 
stroma surface. 328. Inner tissue of stroma. 329, 330. Asci and ascospores. 331. Pustules on CMD at 20 ºC. 332–334. Pachybasium-like 
conidiophores. 335. Verticillium-like conidiophores on CMD at 20 ºC. 336, 337. Verticillium-like synanamorph. 338. Conidia.  323–338. 
Holotype. Bars: 323 = 100 μm; 324, 325 = 20 μm; 326–330, 332–334, 336–338 = 10 μm; 331, 335 = ca. 1 mm. 
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Fig. 339. Trichoderma stramineum pachybasium- and verticillium-
like conidiophores (Holotype).  Bar = 10 μm.

29. Hypocrea straminea Chaverri & Samuels, sp. 
nov.  Figs. 323–339, 492, 521. 

Anamorph. Trichoderma stramineum Chaverri & 
Samuels, sp. nov.  Figs. 331–338, 521. 

Stromata pulvinata, flavida, (0.6–)0.8–1.0 mm diam. 
Ascosporae bicellulares, verruculosae, ad septum 
disarticulatae, atrovirentes, parte distali subglobosa vel 
ellipsoidea, (4.0–)4.5–5.0(–5.5) × (3.2–)3.7–4.0(-4.5-) μm, 
parte proximali cuneiformi vel subcylindrica, (4.0–)4.5–
5.2(–6.5) × (2.5–)3.2–3.5(–4.0) μm. Anamorphosis 
Trichoderma stramineum. Phialides (4.0–)4.7–5.0(–5.8) × 
(2.5–)3.0–3.2(–3.8) μm, longitudo/latitudo (1.3–)1.5–1.7(–
2.4). Conidia ellipsoidea, viridia, glabra, (2.5–)3.0–3.2(–
3.5) × (1.7–)2.0–2.2(–2.5) μm, longitudo/latitudo (1.1–)1.4–
1.5(–1.8). Incrementum radiale in agaro dicto ‘PDA’ post 
72 h ad 15 ºC 13–18 mm, 20 ºC 37–41 mm, 25 ºC 55–67 
mm, 30 ºC 66–75 mm, 35 ºC 2–6 mm. Holotypus 
teleomorphosis hic designatus: BPI 843650. Holotypus 
anamorphosis hic designatus: cultura sicca BPI 843667, 
isolata ex specimine BPI 843650; cultura viva G.J.S.02-84 
= CBS 114248 = DAOM 232840.  

Stromata generally solitary, sometimes in pairs, pulvi-
nate, circular in outline, (0.6–)0.8–1.0 mm diam (n = 
10), 0.5–0.6 mm high (n = 10), broadly attached, 
surface slightly tuberculate from perithecial protuber-
ances, pale yellow to grayish yellow, becoming red-
dish brown in KOH, opaque; ostiolar openings obvi-
ous due to green ascospores. Outermost stroma layer 
composed of thin-walled, almost hyaline, angular 
cells, (4.5–)6.5–10.5(–13.5) μm diam (n = 20), becom-
ing brownish in KOH. Tissue between the perithecia 
and below the outermost layer of textura angularis, 
composed of hyaline, thin-walled cells, (2.5–)4.5–
7.0(–10.0) μm diam (n = 20). Internal tissue below the 

perithecia of textura angularis, hyaline, thin-walled, 
cells, (5.0–)9.5–12.5(–16.0) μm diam (n = 20). 
Perithecia completely immersed in the stroma, gener-
ally closely aggregated, subglobose, (161–)164–185(–
187) × (117–)121–135(–138) μm (n = 10), wall com-
posed of compacted hyaline cells, becoming brownish 
in KOH, ostiolar canal 48–65(–68) μm long (n = 10). 
Asci cylindrical, (78–)82–93 × 4.7–5.3(–5.5) μm (n = 
20). Part-ascospores green, warted, dimorphic, distal 
part subglobose, broadly ellipsoidal, sometimes 
wedge-shaped, (4.0–)4.5–5.0(–5.5) × (3.2–)3.7–4.0(–
4.5) μm, proximal part wedge-shaped or subcylindri-
cal, (4.0–)4.5–5.2(–6.5) × (2.5–)3.2–3.5(–4.0) μm (n = 
30).
 Colonies on CMD at 20 ºC after ca. 2 weeks flat, 
with aerial hyphae, compact pustules forming near the 
edges of the colony; abundant mononematous co-
nidiophores formed on aerial mycelium with wet green 
droplets of conidia; no distinctive odour; agar not 
pigmented. Conidiophores in pustules producing 
unpaired or single branches, each producing short, 
unpaired secondary branches with 1–2 verticils of 
metulae arising from the subtending branch at wide 
angles and formed at irregular intervals along the axes; 
each secondary branch terminating with 1–3 metulae 
at the tips of the branches. Phialides in whorls of 1–3, 
short, ampulliform, (4.0–)4.7–5.0(–5.8) μm long, 
(2.5–)3.0–3.2(–3.8) μm wide at the widest point,  
(1.5–)2.0–2.2(–2.5) μm at the base, L/W (1.3–)1.5–
1.7(–2.4) (n = 30); intercalary phialides sometimes 
observed near the tips of the secondary branches. 
Conidiophore elongations common, generally un-
branched, rarely branched near the base, generally 
flexuous, generally sterile, rarely with a terminal 
phialide. Mononematous synanamorph verticillium-
like; conidiophores straight, irregularly branched, 
rarely with single secondary branches, with clusters of 
1–3(–5) phialides, on cylindrical metulae or directly 
from the conidiophore. Phialides flask-shaped, (7.0–)
10.3–12.5(–17.0) μm long, (2.0–)2.7–3.0(–3.7) μm
wide at the widest point, (1.5–)2.2–2.5(–3.7) μm at the 
base, L/W (2.2–)3.6–4.6(–7.3) (n = 30). Conidia 
green, smooth, broad ellipsoidal, sometimes oblong, 
(2.5–)3.0–3.2(–3.5) × (1.7–)2.0–2.2(–2.5) μm, L/W 
(1.1–)1.4–1.5(–1.8) (n = 30). No chlamydospores 
observed. 
 Colonies on PDA at 25 ºC after ca. 10 d somewhat 
cottony, with abundant aerial hyphae, abundant highly 
aggregated pustules forming throughout the colony; 
conidia formed after ca. 2 weeks; agar not pigmented; 
no distinctive odour. Colony radius on PDA after 3 d 
at 15 ºC 13–18 mm, 20 ºC 37–41 mm, 25 ºC 55–67 
mm, 30 ºC 66–75 mm, and 35 ºC 2–6 mm (n = 3). 
Colony radius on SNA after 3 d at 15 ºC 10–15 mm, 
20 ºC 25–31 mm, 25 ºC 42–48 mm, 30 ºC 52–56 mm, 
and 35 ºC 2–5 mm (n = 3). 
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Figs. 340–355. Hypocrea strictipilosa/T. strictipile. 340. Longitudinal section of stroma. 341. Perithecium. 342. Tissue of stroma surface. 
343. Inner tissue of stroma. 344. Asci and ascospores. 345, 346. Pustules on CMD at 20 ºC. 347–351. Pachybasium-like conidiophores. 
352. Verticillium-like synanamorph on CMD at 20 ºC. 353, 354. Verticillium-like conidiophores. 355. Conidia.  340–344, 351, 355. Holo-
type. 345. G.J.S. 94-97. 346, 347. G.J.S. 94-114. 348. G.J.S. 93-57. 349, 350. G.J.S. 96-162. 352–354. G.J.S. 97-236. Bars: 340 = 100 μm; 
341 = 20 μm; 342–344, 347–351, 353–355 = 10 μm; 345, 346, 352 = ca. 1 mm. 

Etymology. Latin stramineus = straw-yellow, referring 
to the stroma colour. 
Habitat. On decorticated wood, probably growing on a 
dematiaceous hyphomycete.  
Known distribution. Sri Lanka.  

Specimen examined. Sri Lanka, Wagamba Province, near 
Kurunegala, Aranyakele, 07º38’ N, 80º25’ E, 1055 m alt., 
on decorticated wood, 12 Dec. 2002, G.J.S. (#9304), K. 
Põldmaa, A. Nalim (BPI 843650, holotype; ex-type culture 
of T. stramineum: G.J.S. 02-84 = CBS 114248 = DAOM 
232840, dry culture BPI 843667). 
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Notes. Longitudinal sections through a stroma with its 
woody substratum revealed the presence of dema-
tiaceous hyphae below the stroma; this is possibly the 
true substratum of H. straminea. The teleomorphs of 
Hypocrea straminea and H. catoptron are similar in 
having small, grayish yellow stromata. The two spe-
cies can be easily distinguished by their anamorphs. 

Fig. 356. Trichoderma strictipile (Holotype).  Bars = 10 μm.

30. Hypocrea strictipilosa Chaverri & Samuels, 
Mycologia 95: 1128 (2003).  Figs. 340–356, 493, 494, 
522.

= Hypocrea aureoviridis f. macrospora Yoshim. Doi, 
Bull. Natl. Sci. Mus. 14: 728 (1972). 

Anamorph. Trichoderma strictipile Bissett, Canad. J. 
Bot. 69: 2410 (1991) (as ‘strictipilis’).  Figs. 345–356, 
522.

= Trichoderma fasciculatum Bissett, Canad. J. Bot. 69: 
2379 (1991).  

Stromata aggregated, in groups of 2–7, pulvinate, 
circular in outline, (0.5–)1.0–1.2(–2.0) mm diam (n = 
90), (0.5–)0.6–0.7(–1.0) mm high (n = 40), broadly 
attached, surface smooth, with slight perithecial protu-
berances, yellowish white to pale brown, tissue of the 
stroma KOH–; ostiolar openings conspicuous due to 
the green ascospores. Outermost stroma layer com-
posed of hyaline, angular cells, (3.7–)7.7–8.5(–17.0) 
μm diam (n = 150), walls (0.5–)0.7–1.0(–1.2) μm
thick (n = 60). Tissue between the perithecia and 
below the outermost stroma layer of textura angularis,
cells thin-walled, hyaline, (3.5–)6.0–7.0(–20.7) μm
diam (n = 95). Internal tissue below perithecia of 
textura angularis to epidermoidea, cells (3.2–)10.7–
12.0(–25.7) μm diam (n = 140). Perithecia completely 
immersed in the stroma, generally closely aggregated 
or slightly separated, subglobose, (200–)237–252(–
300) × (88–)142–161(–217) μm (n = 40), wall com-
posed of compacted hyaline cells, becoming brownish 
in KOH; ostiolar canal (53–)67–76(–109) μm long (n 

= 30). Asci cylindrical, (66–)92–98(–119) × (3.5–)
5.7–6.0(–10.2) μm (n = 85). Part-ascospores green, 
warted, dimorphic, distal part globose to subglobose, 
(4.2–)5.2–5.5(–7.0) × (3.2–)4.7–5.0(–6.0) μm, proxi-
mal part generally wedge-shaped to subglobose, (5.0–)
5.7–6.2(–7.2) × (4.0–)4.7–5.2(–6.2) μm (n = 175). 
 Colonies on CMD at 20 ºC after ca. 1 week flat 
with pulvinate to irregular, loose to compact tufts, 1–3 
mm diam, formed near the colony edge. Conidio-
phores typically consisting of a central axis with lat-
eral branches arising singly or in pairs, the longer 
branches arising near the base. Each branch producing 
a terminal whorl of 2–4 divergent phialides, and other 
phialides also arising from below the tip of a branch or 
directly from the main axis, either singly or in a 
whorls of 2–4. Conidiophore elongations long, 
branched or unbranched, straight or flexuous, sterile or 
fertile (1–2 phialides). Phialides somewhat swollen 
and ampulliform, straight, (4.0–)7.2–7.7(–21.7) μm 
long, (2.0–)4.0–4.2(–5.7) μm wide at the widest point, 
(1.5–)2.7–3.0(–4.2) μm at the base, L/W (1.0–)1.8–
2.0(–7.4) (n = 450); phialides arising from conidio-
phore elongations (4.7–)13.0–14.5(–31.0) μm long , 
(2.1–)3.5–3.7(–5.0) μm wide at the widest point,  
(1.5–)2.7–3.0(–4.7) μm at the base, L/W (1.3–)3.8–
4.3(–10.7) (n = 180). Conidia arising from phialides 
within pustules green, ellipsoidal, smooth, (2.7–)4.5–
4.7(–8.0) × (2.2–)3.5–3.7(–5.2) μm, L/W (0.9–)1.3(–
2.2) (n = 500); conidia from conidiophore elongations 
(3.3–) 5.0–5.7(–11.5) × ( 2.5–)3.5–4.0(–5.5) μm, L/W 
(1.0–)1.3–1.5(–2.2) (n = 75). No chlamydospores 
observed. 
 Colonies on PDA at 25 ºC after 1 week flat, with 
some aerial mycelium, conidia formed from the point 
of inoculum outwards in concentric rings; diffusing 
yellow pigment not noted; no distinctive odour de-
tected. Colony radius after 3 d on PDA at 15 ºC 4–20 
mm, 20 ºC 10–44 mm, 25 ºC 23–62 mm, 30 ºC 36–62 
mm, and 35 ºC 0–10 mm (n = 30). Colony radius after 
3 d on SNA at 15 ºC 4–16 mm, 20 ºC 15–41 mm, 25 
ºC 23–61 mm, 30 ºC 18–48 mm, and 35 ºC 0–10 mm 
(n = 30).  

Etymology. Latin strictus = straight, pilum = hair, 
referring to the straight conidiophore elongations. 
Habitat. On ascomycetous and basidiomycetous fungi, 
and wood.
Known distribution. U.S.A. (Indiana, Maryland, New 
York, Pennsylvania), Canada (Quebec), Northeastern 
Europe (Denmark, Estonia, Germany, France), Japan; 
probably cosmopolitan temperate species.  
Descriptions and illustrations. Bissett 1991b: Figs. 
121–129 and Figs. 18–21, as T. fasciculatum; Chaverri
et al. 2003a: Figs. 91–113; Doi 1972: Fig. 39, as H. 
aureoviridis f. macrospora.
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Figs. 357–366. Hypocrea substipitata. 357, 358. Stromata. 359, 360. Perithecia and part of inner tissue of stroma. 361. Part of perithecium 
and tissue of stroma surface. 362, 363. Tissue of stroma surface. 364. Inner tissue of stroma. 365, 366. Asci and ascospores. Figs. 367–370.
Hypocrea sulawesensis. 367. Tissue of stroma surface. 368. Inner tissue of stroma. 369, 370. Asci and ascospores.  357–370. Holotypes. 
Bars: 357, 358 = ca. 1mm; 359, 360 = 20 μm; 361–370 = 10 μm.  

Specimens examined. Austria, Lower Austria, Purkersdorf, 
Wienerwald, Gelber Berg, Schoffelstein, on decorticated 
wood, 17 Sep. 1995, H. Voglmayr (BPI 737724, culture: 
G.J.S. 95-163). Canada, Quebec, Montreal, on rotting log, 
20 Sep. 1979, G.P. White (DAOM 172827, holotype; ex-
type culture: DAOM 172827, ex-type isolate of T. stric-
tipile). Estonia, Laanemaa, Metsanurga, on wood of Salix 
caprea, 26 May 1994, E. Parmasto (BPI 737856, culture: 
G.J.S. 94-114). France, Pyrénées Atlantiques, Forêt Doma-
niale, on wood of Chamaecyparis sp., 12 Sep. 1993, F. 
Candoussau (BPI 802502, culture G.J.S. 93-33). Japan,
Nagano Pref., Komoro City, the foot of Mt. Asama, on 
decorticated wood, 11 Aug. 1966, Y. Doi (NY, isotype of 
H. a. f. macrospora TNS.D-148 = TNS-F-191611); Sanado 
town, on bark of dead twig, 13 Aug. 1997, H.-J. Schroers, 
W. Gams, M. Klamer, et al. (BPI 748174, culture: G.J.S. 
97-196). U.S.A., Indiana, Hoosier National Forest, on well-
rotten wood, 27 Jul. 1997, G.J.S. (BPI 744486, culture: 
G.J.S. 96-162); Maryland, Cunningham Falls State Park, on 
decorticated hardwood, 25 Oct. 1993, G.J.S., S.A. Rehner, 
J. Spatafora (BPI 802529, culture: G.J.S. 93-57); Missouri: 
Mark Twain National Forest, Green Spring, at a point where 

the Eleven Point River meet MO Rt. 19, along a small 
stream; on wood, 10 Oct. 1997, G.J.S., E. Lieckfeldt, X. 
Tong (BPI, culture: G.J.S. 97-236); Pennsylvania, Grove 
City Community Park, on decorticated wood, 12 Sep. 1998, 
G.J.S. (BPI 748275, culture: G.J.S. 98-91). 

Notes. The anamorph described by Doi (1972) for H.
aureoviridis f. macrospora is identifiable as T. stric-
tipile but the conidia reported by Doi (1972) for that 
single collection are somewhat larger than we found 
for more than 20 cultures of H. strictipile/T. strictipile. 
Cultures of f. macrospora are not available from TNS.
The stroma and ascospores of the isotype of f. macro-
spora are indistinguishable from those of H. strictipi-
losa. Chaverri et al. (2003a) synonymized T. strictipile
and T. fasciculatum based on morphological and 
RPB2 and EF-1  sequences. . 
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31. Hypocrea substipitata (Seaver) Chaverri & 
Samuels, comb. nov.  Figs. 357–366, 495. 

Chromocrea substipitata Seaver, Mycologia 2: 59 
(1910). 

Anamorph. Unknown. 

Stromata solitary or aggregated, almost short cylindri-
cal, broadly attached, seated on a thick effused yellow-
ish subiculum, circular in outline, 2.3–5.0 mm diam (n 
= 10), 0.75–1.0 mm high (n = 10), surface scurfy, 
somewhat tuberculate with perithecial elevations 
separated by shallow grooves, yellow to yellow-
orange, no reaction to KOH, ostiolar openings obvi-
ous. Outermost stroma layer composed of somewhat 
angular cells, hyaline, thick-walled, ca. 7.5 μm diam. 
Tissue between the perithecia and below the outermost 
layer textura epidermoidea, hyaline. Internal tissue 
below the perithecia of textura epidermoidea 7.5–15 
μm diam. Perithecia completely immersed in the 
stroma, generally closely aggregated or slightly sepa-
rated, subglobose, (231–)257–321(–325) × (176–)
195–231(–292) μm (n = 15), wall composed of com-
pacted cells, not changing colour in KOH, ostiolar 
canal (81–)85–103(–107) μm long (n = 15). Asci 
cylindrical, (84–)90–108(–120) × (4.0–)5.3–7.2(–8.0) 
μm (n = 30). Part-ascospores green, warted, dimor-
phic, distal part globose to subglobose, (4.3–)5.0–
5.7(–6.0) × (3.5–)3.8–5.0(–6.0) μm, proximal part 
generally wedge-shaped to oblong, (4.7–)5.2–6.5(–
7.0) × (3.0–)3.5–4.2(–5.0) μm (n = 30). 

Etymology. Latin substipitatus = almost stalked, refer-
ring to the stroma base. 
Habitat. On decaying bark. 
Known distribution. Costa Rica and Nicaragua. 

Specimens examined. Costa Rica, Limón, Valle La Estrella, 
Amistad-Caribe Conservation Area, Hitoy Cerere Biologi-
cal Reserve, Tepezcuintle trail, on bark, 1 Jun. 2000, M. 
Umaña (MU 1142) (INB 0003480143). Nicaragua, Indian 
River, on bark, Mar. 1896, C.L. Smith (BPI 631930, holo-
type of C. substipitata).

32. Hypocrea sulawesensis Yoshim. Doi, Mem. 
New York Bot. Gard. 59: 23 (1990).  Figs. 367–370, 
496.

Anamorph. Trichoderma sp. (culture lost). 

Stromata solitary or aggregated, disciform or lenticu-
lar, circular in outline, 1.8–7.8 mm diam (n = 10), 0.5–
2.5 mm high (n = 10), broadly attached, coriaceous, 
surface glabrous or somewhat farinose, white, some-
times pale greenish, not changing colour in KOH; 

perithecial ostioles not protruding and barely visible. 
Outermost stroma layer composed of hyaline, thin-
walled angular cells, 2–6 μm diam (n = 15). Tissue 
between the perithecia and below the outermost layer 
of textura angularis, cells hyaline, thin-walled, 11–18 
μm diam (n = 15). Internal tissue below the perithecia 
of textura epidermoidea to intricata thick-walled. 
Perithecia completely immersed in the stroma, gener-
ally closely aggregated or slightly separated, subglo-
bose somewhat elongated, 180–240 μm high, wall 
composed of compacted cells, not changing colour in 
KOH. Asci cylindrical, 62–68 × 2.5–3.2 μm (n = 15). 
Part-ascospores green, warted, dimorphic, distal part 
subglobose, 2.5–3.3 × 2.5–3.3 μm, proximal part 
broadly ellipsoidal to subcylindrical, 2.7–4.3 × 2.2–2.8 
μm (n = 30). 
 Colonies on malt-extract agar forming a verticil-
lium- to trichoderma-like anamorph, phialides ampul-
liform to lageniform, 12–14.5 × 1.8–2.6 μm, microco-
nidia green, smooth, ellipsoidal, 2.3–4.7 × 1.4–2.6 μm. 
Macroconidia also formed mainly at the margin of the 
colony, arising from macroconidiophores verticillium- 
to trichoderma-like; phialides cylindrical or slightly 
attenuate toward the tip, 16–32 × 3.5–5.5 μm; macro-
conidia smooth, hyaline, subulate with a rounded, 
somewhat thick-walled basal cell, 31–58 × 3.5–5.2 
μm, (0–4)5-septate.  

Etymology. From the type locality, Sulawesi. 
Habitat. On wood.  
Known distribution. Indonesia.  
Descriptions and illustrations. Samuels et al. 1990: 
Figs. 4–7. 

Specimens examined. Indonesia, North Sulawesi, Eastern 
Dumoga-Bone National Park, at confluence of Toraut and 
Tumpah rivers, near Project Wallace Base Camp, 00º34’ N, 
123º57’ E, 211 m alt., on wood, Oct.-Nov. 1985, G.J.S. 
(#2006) (holotype, BO; isotypes NY and TNS-F-243769; 
culture lost). 

Notes. The culture of this species is no longer viable. 
Hypocrea sulawesensis can be distinguished by the 
indistinct and thin-walled cells of the surface of the 
stroma and the anamorph with macroconidiophores 
and phragmosporous macroconidia.  

33. Hypocrea surrotunda Chaverri & Samuels, 
Mycologia 95: 1134 (2003).  Figs. 371–383, 497, 523. 

Anamorph. Trichoderma surrotundum Chaverri & 
Samuels, sp. nov. Figs. 378–383, 523.
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Figs. 371–382. Hypocrea surrotunda/T. surrotundum. 371. Longitudinal section of stroma. 372. Empty perithecium. 373. Tissue of stroma 
surface. 374. Tissue of stroma between perithecia. 375. Inner tissue of stroma. 376, 377. Asci and ascospores. 378. Pustules on CMD at 20 
ºC. 379–381. Conidiophores. 382. Phialides and conidia.  371–382. Holotype. Bars: 371 = 100 μm; 372 = 20 μm; 373–377, 379–382 = 10 
μm; 378 = ca. 1 mm. Some images adapted from Chaverri et al. (2003a) with permission from Mycologia. 

Phialides (6.5–)8.5–9.5(–13.0) × (3.0–)3.7–4.0(–4.5) μm, 
longitudo/latitudo (1.6–)2.2–2.6(–3.6). Conidia ellipsoidea vel 
oblonga, viridian, glabra, (4.2–)4.5–5.0(–5.5) × (3.2–)3.7–4.0(–
4.2) μm, longitudo/latitudo (1.1–)1.2–1.3(–1.6). Incrementum 
radiale in agaro dicto ‘PDA’ post 72 h ad 15 ºC 9–14 mm, 20 ºC 
18–20 mm, 25 ºC 26–32 mm, 30 ºC 20–22 mm, 35 ºC 0 mm. 
Holotypus anamorphosis hic designatus: cultura sicca BPI 
843668, isolata ex specimine H. surrotunda holotypus (NY, 
“U.S.A.Connecticut: Fairfield County, Weston, Devil’s Glen 
Conservancy; on decorticated wood; Nov. 1988; S. Stein”); 
cultura viva G.J.S. 88-73 = ATCC MYA-2865 = CBS 111145 = 
DAOM 231315.

Stromata scattered, solitary, pulvinate almost spheri-
cal, circular in outline and in longitudinal section, 
1.5–2.6(–2.8) mm diam (n = 10), 873–950 μm high 
(n = 10), base constricted, surface smooth, with no 
perithecial protuberances, pale yellow, not changing 
colour in KOH, ostiolar openings obvious due to the 

green ascospores. Outermost stroma layer composed 
of angular cells, hyaline, (6.2–)7.7–9.0(–12.5) μm
diam (n = 30). Tissue between the perithecia and 
below the outermost layer composed of intertwined 
hyphae to textura epidermoidea, cells hyaline, (6.7–)
9.5–13.5(–18.2) μm diam (n = 30). Internal tissue 
below perithecia of textura angularis, cells hyaline, 
(11.2–)15.5–20.2(–37.2) μm diam (n = 30). Perithe-
cia completely immersed in the stroma, generally 
closely aggregated or slightly separated, subglobose, 
234–244 × 170–207 μm (n = 10), wall composed of 
compacted hyaline cells, KOH–; ostiolar canal 57–62 
μm long (n = 10). Asci cylindrical, (92–)96–110(–
120) × (4.5–)5.0–5.7(–6.5) μm (n = 15).  
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Fig. 383. Trichoderma surrotundum (Holotype).  Bars = 10 μm. 
Adapted from Chaverri et al. (2003a) with permission from My-
cologia.

Part-ascospores green, warted, dimorphic, distal part 
globose to subglobose (4.2–)5.0–5.5(–6.0) × (4.2–)
5.0–5.5(–6.0) μm, proximal part wedge-shaped, (3.7–)
4.7–5.2(–6.0) × (4.0–)4.5–4.7(–5.2) μm (n = 30). 
 Colonies on CMD at 20 ºC after ca. 1 week flat, 
with compact tufts 2–3 mm diam (n = 10) forming 
near the colony edge, conidia produced after ca. 2 
weeks; no distinctive odour; agar not pigmented. 
Anamorph trichoderma- to pachybasium-like, with  
(1–)2(–3) branches forming at irregular intervals; 
branches of different lengths, arising at more or less 
wide angles from the main axis, secondary and tertiary 
branches with metulae arising in pairs or singly from 
the branch; metulae barrel-shaped to cylindrical, with 
phialides formed at wide angles in whorls of (1–)2–
3(–4). Phialides ampulliform, (6.5–)8.5–9.5(–13.0) μm
long, (3.0–)3.7–4.0(–4.5) μm wide at the widest point, 
(1.5–)2.5–2.7(–3.2) μm at the base, L/W (1.6–)2.2–
2.6(–3.6) (n = 30). Elongations of the conidiophore 
common, fertile or sterile, terminating in one or two 
ampulliform phialides. A trichoderma- to verticillium-
like synanamorph with longer branches and 1–2 phi-
alides is sometimes observed. Conidia green, smooth, 
ellipsoidal to oblong, (4.2–)4.5–5.0(–5.5) × (3.2–)3.7–
4.0(–4.2) μm, L/W (1.1–)1.2–1.3(–1.6) (n = 30). No 
chlamydospores observed. 
 Colonies on PDA at 25 ºC after ca. 1 week flat, 
with some aerial mycelium, conidia formed from the 
point of inoculum outwards in concentric rings, the 
outermost ring with a feathery appearance, sectoring 
or radiating lines commonly seen, conidia formed after 
ca. 4 d; agar not pigmented; no distinctive odour. 

Colony radius after 3 d on PDA at 15 ºC 9–14 mm, 20 
ºC 18–20 mm, 25 ºC 26–32 mm, 30 ºC 20–22 mm, 
and 35 ºC 0 mm (n = 3). Colony radius after 3 d on 
SNA at 15 ºC 2–7 mm, 20 ºC 6–14 mm, 25 ºC 12–24
mm, 30 ºC 19–26 mm, and 35 ºC 0 mm (n = 3). 

Etymology. Contraction of Latin super = above and 
rotundus = round, referring to the rounded, almost 
globose stroma; teleomorph epithet transferred to 
anamorph.
Habitat. On decorticated wood, probably growing on 
another fungus.
Known distribution. U.S.A. (Connecticut).  
Descriptions and illustrations. Chaverri et al. 2003a: 
Figs. 125–132. 

Specimen examined. U.S.A., Connecticut, Fairfield County, 
Weston, Devil’s Glen Conservancy, on decorticated wood, 
Nov. 1988, S. Stein (NY, holotype, ex-type culture of T.
surrotundum: G.J.S. 88-73 = ATCC MYA-2865 = CBS 
111145 = DAOM 231315, dry culture BPI 843668). 

34. Hypocrea tawa Dingley, Trans. Roy. Soc. New 
Zealand 79: 335 (1952).  Figs. 384–398, 498, 524. 

Anamorph. Trichoderma tawa Chaverri & Samuels, 
sp. nov.  Figs. 394–398, 524.

Phialides (8.2–)14.0–16.0(–27.0) × (2.0–)3.0–3.2(–4.0) μm, 
longitudo/latitudo (2.5–)4.7–5.5(–9.3). Conidia ellipsoidea vel 
oblonga, viridian, glabra, (3.5–)5.2–6.0(–8.5) × (2.5–)3.5–3.7(–
4.2) μm, longitudo/latitudo (1.1–)1.4–1.6(–2.9). Incrementum 
radiale in agaro dicto ‘PDA’ post 72 h ad 15 ºC 0–9 mm, 20 ºC 8–
17 mm, 25 ºC 20–30 mm, 30 ºC 18–27 mm, 35 ºC 0–2 mm. 
Holotypus anamorphosis hic designatus: cultura sicca BPI 843669, 
isolata ex specimine BPI 745837; cultura viva G.J.S. 97-174 = 
CBS 114233 = DAOM 232841.

Stromata aggregated, pulvinate when fresh, somewhat 
concave when dry, circular in outline, (1.1–)1.3–2.0 (–
2.5) mm diam (n = 20), 972–1006 μm high (n = 10), 
broadly attached, surface smooth when fresh, gener-
ally wrinkled when dry, with slight perithecial protu-
berances, brown to violet brown or brownish orange, 
not changing colour in KOH, ostiolar openings con-
spicuous or not. Outermost stroma layer composed of 
angular cells, brownish, thick-walled, (5.2–)6.7–8.0(–
10.0) μm diam (n = 20). Tissue between the  perithecia 
and below the outermost layer composed of textura 
angularis to epidermoidea, cells hyaline, thin-walled, 
(4.0–)6.3–7.6(–10.0) μm diam (n = 20). Internal tissue 
below perithecia of textura angularis to epidermoidea,
cells hyaline, thin-walled, (7.0–)9.0–11.0(–15.0) μm
diam (n = 20). Perithecia completely immersed in the 
stroma, generally closely aggregated or slightly sepa-
rated, subglobose, (247–)259–289(–302) × (147–)
159–194(–216) μm (n = 15), wall composed of com-
pacted hyaline cells, becoming brownish in KOH;  
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Figs. 384–397. Hypocrea tawa/T. tawa. 384. Longitudinal section of stroma. 385, 386. Perithecia. 387, 388. Tissue of stroma surface. 389. 
Tissue of stroma between perithecia. 390. Inner tissue of stroma. 391–393. Asci and ascospores. 394. Conidiophores on CMD at 20 ºC. 
395, 396. Conidiophores. 397. Phialides and conidia.  384–395. G.J.S. 97-174 (Ex-type of T. tawa). 396, 397. G.J.S. 02-79. Bars: 384, 385 
= 100 μm; 386 = 20 μm; 387–397 = 10 μm. 

Fig. 398. Trichoderma tawa.  a: G.J.S. 97-174; b: G.J.S. 02-79. 
Bars = 10 μm.

ostiolar canal (74–)77–91(–105) μm long (n = 15). 
Asci cylindrical, (90–)94–102(–110) × (4.5–)5.0–5.5(–
6.0) μm (n = 30). Part-ascospores green, warted, di-
morphic, distal part subglobose or wedge-shaped 
(4.5)5.3–5.5(–6.7) × (3.5–)4.5–5.0(–5.8) μm, proximal 
part wedge-shaped or subcylindrical, (4.3–)5.5–6.0(–
7.5) × (3.0–)4.0–4.5(–5.5) μm (n = 60). 
 Colonies on CMD at 20 ºC after ca. 10 d flat, with 
no pustules, some aerial mycelium, few conidia pro-
duced, generally in concentric rings; no distinctive 
odour; agar not pigmented. Conidiophores verticil-
lium-like, arising from aerial hyphae, erect, branching 
once or twice at irregular intervals, with 2–3 branches 
per verticil, generally 1–2 verticils, generally the 
longer branch near the base of the conidiophore, but 
short branches also observed; each branch arising at 
more or less narrow angles, the branches towards the 
apex of  the conidiophore with 1–2 slender, 
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Figs. 399–410. Hypocrea thailandica/T. thailandicum. 399. Longitudinal section of stroma showing perithecia. 400. Perithecium. 401, 404. 
Inner tissue of stroma. 402, 403. Tissue of stroma surface. 405. Asci and ascospores. 406–409. Conidiophores. 410. Conidia.  399–410. 
Holotype. Bars: 399 = 100 μm; 400 = 20 μm; 401–410 = 10 μm. 

cylindrical metulae 1–2(–3) phialides per metulae 
arising at narrow angles. Phialides slender, tapering 
towards the tip, (8.2–) 14.0–16.0(–27.0) μm long, 
(2.0–)3.0–3.2(–4.0) μm wide at the widest point,  
(1.5–)2.3–2.5(–3.8) μm at the base, L/W (2.5–)4.7–
5.5(–9.3) (n = 65). Conidia green, smooth, ellipsoidal 
to oblong, (3.5–)5.2–6.0(–8.5) × (2.5–)3.5–3.7(–4.2) 
μm, L/W (1.1–)1.4–1.6(–2.9) (n = 60), held in drops 
of clear watery liquid. No chlamydospores observed. 
 Colonies on PDA at 25 ºC after ca. 10 d flat, with 
no aerial mycelium, conidia formed abundantly in 
concentric rings, conidia formed after ca. 4 d; agar not 
pigmented; no distinctive odour. Colony radius after 3 
d on PDA at 15 ºC 0–9 mm, 20 ºC 8–17 mm, 25 ºC 
20–30 mm, 30 ºC 18–27 mm, and 35 ºC 0–2 mm (n = 
6). Colony radius after 3 d on SNA at 15 ºC 0–8 mm, 
20 ºC 6–15 mm, 25 ºC 14–26 mm, 30 ºC 12–25 mm, 
and 35 ºC 0–1 mm (n = 6). 

Etymology. From tawa = vernacular Maori name of 
host plant, Beilschmiedia tawa; teleomorph epithet 
transferred to anamorph.
Habitat. Mostly on bark, sometimes decorticated 
wood; sometimes on blackened bark (fungicolous?).
Known distribution. New Zealand, Sri Lanka, Thai-
land.
Descriptions and illustrations. Teleomorph: Dingley 
1952: Plate 53, Fig. 1. Anamorph. Dingley 1957: Fig. 
4.

Specimens examined. New Zealand, Auckland, Alfriston, on wood 
of Beilschmiedia tawa, 10 Aug. 1946, J.M. Dingley (PDD 4628, 
holotype).  Sri Lanka, Western Province, near Herana, Bodina-
gala; on wood, 5 Dec. 2002, G.J.S.(#9272), A. Nalim, N. Dia-
wansa (BPI 843651, culture: G.J.S. 02-79). Thailand, Nakorn 
Nayok Province, Khao Yai National Park, trail to Tad Tha Phu, 
700 m alt., on bark, 5 Aug. 1997, G.J.S. (#8288), P. Chaverri, K. 
Põldmaa, P. Lutthisuvigneon (BPI 745837, ex-type culture of T. 
tawa: G.J.S. 97-174 = CBS 114233 = DAOM 232841, dry culture 
BPI 843669). 
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Notes. Dingley (1957) illustrated the anamorph of H. 
tawa. Her illustrations matched the observations made 
in this study. Doi (1972) described and distinguished 
H. t. f. microspora, which has smaller ascospores than 
those of f. tawa. The type of H. t. f. microspora was 
not available from TNS. The description of the ana-
morph (i.e. verticillium-like) provided by Doi (1972) 
matches our specimens and cultures. The ascospore 
size of the specimens we examined is in the range of 
the type of f. tawa, which we examined.  

Fig. 411. Trichoderma Thailandicum (Holotype).  Bar = 10 μm.

35. Hypocrea thailandica Chaverri & Samuels, sp. 
nov.  Figs. 399–411, 499, 525. 

Anamorph. Trichoderma thailandicum Chaverri & 
Samuels, sp. nov.  Figs. 406–411, 525. 

Stromata pulvinata, flavidobrunnea, (0.8–)1.4–2.1(–3.7) mm diam. 
Ascosporae bicellulares, atrovirentes, verruculosae, ad septum 
disarticulatae, parte distali globosa vel subglobosa, (3.5–)4.0–4.3(–4.7) 
× (3.5–)3.8–4.0(–4.5) μm; parte proximali cuneiformi vel 
subcylindrica, (3.7–)4.5–4.7(–5.3) × (3.0–)3.5–3.7(–4.0) μm. 
Anamorphosis Trichoderma thailandicum. Phialides (5.8–)7.4–8.4(–
11.0) × (2.7–)3.5–3.7(–4.5) μm, longitudo/latitudo (1.4–)2.1–2.4(–
3.2). Conidia subglobosa ad ellipsoidea, viridia, glabra, (2.5–)3.2–
3.5(–4.3) × (2.5–)3.0–3.2(–4.0) μm, longitudo/latitudo (0.9–)1.1–1.2(–
1.3). Incrementum radiale in agaro dicto ‘PDA’ post 72 h ad 15 ºC = 
6–7 mm, 20 ºC = 25–30 mm, 25 ºC = 47–49 mm, 30 ºC = 50 mm, 35 
ºC = 0 mm. Holotypus teleomorphosis hic designatus: BPI 745832. 
Holotypus anamorphosis hic designatus: cultura sicca BPI 843670, 
isolata ex specimine BPI 745832; cultura viva G.J.S. 97-61 = CBS 
114234 = DAOM 232842.  

Stromata generally solitary, pulvinate, circular in 
outline, (0.8–)1.4–2.1(3.7) mm diam (n = 20), (1.0–) 
1.1–1.2(–1.3) mm high (n = 10), somewhat constricted 
at the base, smooth to roughened when fresh, some-
what wrinkled when dry, with slight perithecial protu-
berances, yellowish brown, becoming dark brown in 
KOH; ostiolar openings obvious due to the green 
ascospores. Outermost stroma layer composed of 
thick-walled angular cells, (4.2–)6.0–7.0(–9.5) μm 

diam (n = 30), brownish in KOH. Tissue between the 
perithecia and below the outermost layer of textura 
angularis, composed of light brownish, thin-walled 
cells. Internal tissue below the perithecia of textura 
angularis, light brownish, cells thin-walled, (4.5–)8.5–
11.5(–15.5) μm diam (n = 20). Perithecia completely 
immersed in the stroma, generally closely aggregated, 
subglobose, 240–250 × 145–230 μm (n = 5), wall 
composed of compacted hyaline cells, becoming 
brownish in KOH, ostiolar canal 61–65 μm long (n = 
5). Asci cylindrical, (84–) 95–100(–112) × (3.3–)4.5–
5.0(–6.0) μm (n = 30). Part-ascospores green, warted, 
dimorphic, distal part globose to subglobose, (3.5–)
4.0–4.3(–4.7) × (3.5–) 3.8–4.0(–4.5) μm, proximal 
part wedge-shaped to subcylindrical, (3.7–)4.5–4.7(–
5.3) × (3.0–)3.5–3.7(–4.0) μm (n = 30).  
 Colonies on CMD at 20 ºC after ca. 10 d flat, aerial 
hyphae lacking, pustules aggregated or solitary, ca. 1–
2 mm diam, forming towards the colony edge; no 
distinctive odour; agar not pigmented. Anamorph 
pachybasium-like, conidiophores sinuous, with no 
definite main axis, (1–)2(–3) sinuous branches form-
ing at irregular intervals, of different length with no 
regular pattern, arising at more or less wide angles 
from the axis, 1–2 secondary and tertiary branches 
arising from each branch; metulae barrel-shaped to 
cylindrical, with phialides arising at wide angles in 
whorls of (1–)2–3(–5). Phialides short, ampulliform, 
sometimes hooked, (5.8–)7.4–8.4(–11.0) μm long, 
(2.7–)3.5–3.7(–4.5) μm wide at the widest point, (1.7) 
2.2–2.5(–3.0) μm at the base, L/W (1.4–)2.1–2.4(–3.2) 
(n = 30). Conidia green, smooth, subglobose to 
broadly ellipsoidal, (2.5–)3.2–3.5(–4.3) × (2.5–)3.0–
3.2(–4.0) μm, L/W (0.9–)1.1–1.2(–1.3) (n = 30), held 
in dry masses. No chlamydospores observed. 
 Colonies on PDA at 25 ºC after ca. 10 d flat, with 
pustules forming towards the point of inoculum; agar 
not pigmented; no distinctive odour. Colony radius on 
PDA after 3 d at 15 ºC 6–7 mm, 20 ºC 25–30 mm, 25 
ºC 47–49 mm, 30 ºC 50 mm, and 35 ºC 0 mm (n = 3). 
Colony radius on SNA after 3 d at 15 ºC 7–9 mm, 20 
ºC 25–28 mm, 25 ºC 41 mm, 30 ºC 38–42 mm, and 35 
ºC 0 mm (n = 3). 

Etymology. From the type locality, Thailand. 
Habitat. On decorticated wood. 
Known distribution. Thailand.  

Specimens examined. Thailand, Nakorn Nayok Province, 
Khao Yai National Park, trail to Tad Tha Phu, 700 m alt., on 
bark, 5 Aug. 1997, G.J.S., P. Chaverri, K. Põldmaa, P. 
Lutthisuvigneon (BPI 745832, holotype, ex-type culture of 
T. thailandicum: G.J.S. 97-61 = CBS 114234 = DAOM 
232842, dry culture BPI 843670).  
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Figs. 412–422. Hypocrea thelephoricola/T. thelephoricola. 412. Longitudinal section of stroma. 413, 414. Empty perithecia. 415, 416. 
Tissue of stroma surface. 417. Inner tissue of stroma. 418. Asci and ascospores. 419–421. Conidiophores. 422. Conidia.  412–422. Holo-
type. Bars: 412 = 100 μm; 413, 414 = 20 μm; 415–422 = 10 μm. 

36. Hypocrea thelephoricola Chaverri & Samuels, 
sp. nov.  Figs. 412–423, 500, 526. 

Anamorph. Trichoderma thelephoricola Chaverri & 
Samuels, sp. nov.  Figs. 419–423, 526. 

Stromata pulvinata, sublutea, (0.2–)0.6–0.8(–0.9) mm diam. 
Ascosporae bicellulares, verruculosae, ad septum disarticulatae, 
atrovirentes, parte distali globosa, (3.2–)3.5–3.7(–4.0) × (3.0–)3.5–
43.7(–4.0) μm, parte proximali cuneiformi ad subglobosa, (3.0–)
3.8–4.0(–4.5) × (2.5–)3.0–3.2(–3.7) μm. Anamorphosis 
Trichoderma thelephoricola. Phialides (9.0–)12.0–13.5(–17.5) × 
(1.8–)2.5–2.7(–3.3) μm, longitudo/latitudo (3.4–)4.6–5.3(–6.7). 
Conidia ellipsoidea, viridia, glabra, (3.0–)4.0–4.5(–5.7) × (2.0–)
2.8–3.0(–3.2) μm, longitudo/latitudo (1.1–)1.4–1.6(–2.1) μm. 
Incrementum radiale in agaro dicto ‘PDA’ post 72 h ad 15 ºC 0–2
mm, 20 ºC 2–9 mm, 25 ºC 6–16 mm, 30 ºC 13–15 mm, 35 ºC 0–1
mm. Holotypus teleomorphosis hic designatus: BPI 737702. 
Holotypus anamorphosis hic designatus: cultura sicca BPI 843671, 
isolata ex specimine BPI 737702; cultura viva G.J.S. 95-135 = 

CBS 114237 = DAOM 232843.  

Stromata solitary, pulvinate, circular in outline, (0.2–)
0.6–0.8(–0.9) mm diam, (0.5–)0.6–0.7(–0.8) mm high 
(n = 15), with a constricted at base, smooth to rough-
ened, with perithecial protuberances, pale yellow, not 
changing colour in KOH; ostiolar openings obvious 
due to the green ascospores. Outermost stroma layer 
composed of thin-walled angular cells, hyaline, (6.0–)
11.8–14.0(–18.7) μm diam (n = 30). Tissue between 
the perithecia and below the outermost layer of textura 
angularis, composed of hyaline, thin-walled cells, 
(6.0–)9.5–11.0(–16.0) μm diam (n = 30). Internal 
tissue below the perithecia of textura angularis, cells 
hyaline, thin-walled, (10.7–)13.2–15.0(–20.0) μm
diam (n = 30). Perithecia completely immersed in the 
stroma, generally closely aggregated, subglobose, 
(251–)261–287(–304) × (154–)185–263(–299) μm (n 
= 10), wall composed of compacted cells, KOH–, 
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ostiolar canal (60–)64–86(–98) μm long (n = 10). Asci 
cylindrical, (70–)84–88(–99) × (3.7–)4.5–4.8(–5.7) 
μm (n = 30). Part-ascospores green, warted, dimor-
phic, distal part globose, (3.2–)3.5–3.7(–4.0) × (3.0–)
3.5–3.7(–4.0) μm, proximal part wedge-shaped to 
subglobose, (3.0–)3.8–4.0(–4.5) × (2.5–)3.0–3.2(–3.7) 
μm (n = 30).  
 Colonies on CMD at 20 ºC after ca. 10 d flat, with 
no aerial mycelium, conidia uniformly dispersed with 
slight tendency to aggregate in minute pustules, co-
nidia held in conspicuous wet green drops; no distinc-
tive odour; agar not pigmented. Conidiophores glio-
cladium-like, erect, base sometimes verrucose, with 1–
2 whorls of 1–2 branches, arising from the main axis 
at narrow angles, secondary or tertiary branches with 
verticils of 1–2 metulae and 1 terminal metula; metu-
lae long and slender, each bearing 1–3 closely ap-
pressed phialides. Phialides slender, tapering towards 
the tip, (9.0–)12.0–13.5(–17.5) μm long, (1.8–)2.5–
2.7(–3.3) μm wide at the widest point, (1.5–)1.8–
2.02.5) μm at the base, L/W (3.4–)4.6–5.3(–6.7) (n = 
30). Conidia green, smooth, ellipsoidal to oblong, 
(3.0–)4.0–4.5(–5.7) × (2.0–)2.8–3.0(–3.2) μm, L/W 
(1.1–)1.4–1.6(–2.1) (n = 30), held in drops of watery 
clear liquid. No chlamydospores observed. 
Colonies on PDA at 25 ºC after ca. 10 d flat, with 
some aerial mycelium, abundant conidia formed uni-
formly throughout the colony, conidia forming after 
ca. 3 d of growth; agar not pigmented; no distinctive 
odour. Colony radius on PDA after 3 d at 15 ºC 0–2
mm, 20 ºC 2–9 mm, 25 ºC 6–16 mm, 30 ºC 13–15 
mm, and 35 ºC 0–1 mm (n = 3). Colony radius on 
SNA after 3 d at 15 ºC 1 mm, 20 ºC 3–4 mm, 25 ºC 4–
10 mm, 30 ºC 4–7 mm, and 35 ºC 0 mm (n = 3). 

Fig. 423. Trichoderma thelephoricola (Holotype). Bar = 10 μm.

Etymology. Named after the original substratum, 
Thelephoraceae.
Habitat. On hymenium of Thelephoraceae.
Known distribution. U.S.A. (Maryland).  

Specimen examined. U.S.A., Maryland, Washington 
County, South Mountain State Park, on decorticated wood 
and hymenium of Thelephoraceae, 4 Sep. 1995, G.J.S., H.-
J. Schroers (BPI 737702, holotype; ex-type culture of T. 
thelephoricola: G.J.S. 95-135 = CBS 114237 = DAOM 
232843, dry culture BPI 843671). 

37. Hypocrea tuberosa Chaverri & Samuels, sp. 
nov.  Figs. 424–432, 501. 

Anamorph. Unknown. 

Stromata tuberculata, fusca, ceracea, 0.6–0.9 mm diam. 
Ascosporae bicellulares, verruculosae, ad septum disarticulatae, 
atrovirentes, parte distali globosa ad cuneiformi, (9.2–)10.2–11.5(–
13.0) × (8.3–)9.5–10.5(–11.5) μm, parte proximali cuneiformi ad 
ellipsoidea, (8.5–)9.5–10.7(–11.8) × (7.7–)8.5–9.0(–10.3) μm. 
Holotypus teleomorphosis hic designatus: INB 0003467839.  

Stromata scattered or aggregated, conspicuously tu-
berculate, circular in outline, 0.6–0.9 mm diam (n = 
10), ca. 0.6 mm high (n = 10), broadly attached, gla-
brous, waxy, somewhat transparent, dark brown, not 
changing colour in KOH, with few perithecia per 
stroma; ostiolar openings not obvious. Surface of 
stroma composed of indistinct material, yellowish  
brown in KOH; layer immediately underneath the 
indistinct layer generally directly adjacent to perithe-
cial walls,tissue of textura angularis, cells hyaline, 
(6.0–)8.7–11.0(–16.5) μm diam (n = 20). Tissue be-
tween the perithecia and below the outermost layer of 
textura angularis, composed of hyaline, thin-walled 
cells. Internal tissue below the perithecia of textura 
angularis, cells hyaline, thin-walled, (12.3–)
14.5–18.0(–22.2) μm diam (n = 20). Perithecia com-
pletely immersed in the stroma, generally closely 
aggregated or slightly separated, subglobose or pyri-
form to elongated, 342–396 × 194–262 μm (n = 10), 
wall composed of compacted cells, not changing 
colour in KOH, ostiolar canal 77–105 μm long (n = 
10). Asci cylindrical, uniseriate, (126–)134–156(–155) 
× (8.5–)8.7–10.0(–10.3) μm (n = 20).  Part-ascospores 
green, warted, dimorphic, distal part globose to 
wedge-shaped, (9.2–)10.2–11.5(–13.0) × (8.3–)9.5–
10.5(–11.5) μm, proximal part wedge-shaped to 
broadly ellipsoidal, (8.5–)9.5–10.7(–11.8) × (7.7–)
8.5–9.0(–10.3) μm (n = 30).  

Etymology. Latin tuberosus = tuberous, referring to 
the tuberculate stroma surface. 
Habitat. on bark, decorticated wood, and black asco-
mycete. 
Known distribution. Costa Rica.
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Figs. 424–432. Hypocrea tuberosa. 424. Longitudinal section of stroma. 425. Perithecia. 426, 427. Tissue of stroma surface. 428, 429. 
Inner tissue of stroma. 430–432. Asci and ascospores. Figs. 433–438. Hypocrea velenovskyi. 433. Stromata. 434. Longitudinal section of 
stroma. 435. Perithecium. 436. Tissue of stroma surface. 437. Inner tissue of stroma. 438. Ascospores. 424–438. Holotypes. Bars: 424, 434 
= 100 μm; 425, 435 = 20 μm; 426–432, 436–438 = 10 μm. 

Specimen examined. Costa Rica, Alajuela, Bijagua, Upala, 
Arenal Conservation Area, Heliconias trail, on bark, decor-
ticated wood, and black ascomycete, 8 Dec. 2000, I. López 
(#1808) (INB 0003467839, holotype, BPI isotype; asco-
spores of H. tuberosa did not germinate on CMD after 2 
weeks at 20 ºC). 

Notes: Hypocrea tuberosa is similar to the description 
of H. andinogelatinosa Yoshim. Doi (1975) in the 
brown tuberculate stromata. Both species were col-
lected in the American tropics (H. andinogelatinosa
from Colombia). The type specimen of H. andinoge-
latinosa was not available for study; based on the 
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protologue it can be distinguished from H. tuberosa by 
the significantly smaller part-ascospores of the former.  

38. Hypocrea velenovskyi (Z. Moravec) Chaverri & 
Samuels, comb. nov.  Figs. 433–438. 

Creopus velenovskyi Z. Moravec, eská Mykol. 
10: 88 (1956). 

Anamorph. Not known. 

Stromata 3–5 mm diam, cespitose, overlapping, con-
forming to contours of bark, thick, light orange; sur-
face wavy; margins free; perithecial elevations visible 
as low, slightly darker protuberances, KOH–. Cells of 
the stroma surface pseudoparenchymatous with visibly 
thickened, ca. 2 μm wide walls. Perithecia crowded, 
elliptic in section, (360–)375–425(–450) × (175–)200–
225(–265) μm (n = 10), ostiolar canal (100–)110–
130(–155) μm long (n = 10). Tissue between the 
perithecia and below the outermost layer not sharply 
differentiated from tissue above, comprising pseu-
doparenchymatous cells (5–)8–12(–14) × 5–11 μm (n 
= 30), with walls ca. 2 μm wide. Internal tissue below 
perithecia composed of compact hyphae, cells (5–)10–
30(–50) μm long, 8–15 μm wide (n = 30), thin-walled. 
Asci cylindrical, 110–135(–150) × 5–10 μm (n = 30). 
Part ascospores green, conspicuously spinose, dimor-
phic to monomorphic, distal part subglobose to ellip-
soidal, (6.0–)7.0–8.2(–9.0) × (5.5–)6.5–7.0(–8.5) μm;
proximal part wedge-shaped to ellipsoidal, (6.2–)7.0–
8.0(–10.0–) × (5.0–)5.7–7.0(–8.5) μm (n = 30). 

Etymology. Named after J. Velenovský, the original 
collector. 
Habitat. Bark of Picea abies. 
Known distribution. Czech Republic, known only 
from the type location. 

Specimen examined. Czech Republic, Central Bohemia, 
Mnichovice near Praha, on Picea abies in cavities of a 
stump, Nov. 1934, J. Velenovský 29/1947 (holotype, PRM 
153288). 

Notes. The type specimen is largely immature but a 
few stromata with some mature ascospores were 
found. This is a species characterized by the thick 
stroma growing over, and conforming to the contours 
of bark of a conifer. The ascospores are among the 
largest in Hypocrea.

39. Hypocrea virens Chaverri et al., Mycologia 93: 
1120 (2001).  Figs. 439–452, 502, 527. 

Anamorph. Trichoderma virens (J. Miller et al.) Arx, 
Nova Hedwigia Beih. 87: 288 (1987).  Figs. 446–452, 
527.

Gliocladium virens J. Miller et al., Mycologia 49: 792 
(1957). 
= Trichoderma flavofuscum (J. Miller et al.) Bissett, Ca-
nad. J. Bot. 69: 2385 (1991). 

Gliocladium flavofuscum J. Miller et al., Mycologia 
49: 793 (1957). 

Stromata solitary, scattered, pulvinate, pale yellow, 
becoming brownish in KOH, nearly circular in outline, 
(0.7–)0.8–1.0(–1.4) mm diam (n = 15), (0.7–)0.8 mm 
(n = 10) high, broadly attached, surface smooth with 
slight perithecial protuberances, ostiolar openings 
visible due to green ascospores. Stroma surface 
formed of angular cells, thin-walled, slightly pig-
mented almost hyaline in KOH, (7.0–)10.0–11.5(–
14.0) μm diam (n = 30), densely compacted. Tissue 
immediately below the stromatal surface of compact to 
loose textura angularis to epidermoidea, cells thin-
walled, hyaline, KOH–, (4.5–)8.5–10.0(–14.5) μm 
diam (n = 30). Internal tissue below perithecia of 
textura angularis, hyaline, KOH–, cells thin-walled, 
(7.0–)11.0–13.0(–17.5) μm diam (n = 30). Perithecia 
generally widely spaced, subglobose, (175–)180–
218(–241) × (95–)127–174(–184) μm (n = 10), 
ostiolar canal (49–)56–80 μm long (n = 10), wall 
hyaline, becoming brownish in KOH. Asci cylindrical, 
(85–)95–103(–114) × (5.0–)5.5–6.0(–6.5) μm (n = 
20). Part-ascospores slightly dimorphic, green, warted, 
distal part globose to subglobose (4.0–)5.0–5.5(–6.5) × 
(4.0–)5.0–5.5(–6.5) μm, proximal part globose to 
subglobose sometimes wedge-shaped, (4.0–)5.0–5.5(–
6.5) × (4.5–)5.0–5.5 μm (n = 30). 
 Colonies on CMD at 20 ºC after ca. 1 week flat 
with some aerial mycelium; conidiophores and conidia 
produced concentrically or near the colony edge; 
conidia formed in wet, green drops; no distinctive 
odour; a yellowish pigment of agar sometimes present. 
Conidiophores gliocladium-like, arising from aerial 
hyphae, less frequently from the agar surface, straight, 
(10–)41–65(–150) μm long (n = 50), generally un-
branched and sterile near the base, sometimes with one 
or two fertile branches, branching irregularly near the 
tip, each branch terminating in a whorl of 3–6 phi-
alides; metulae and phialides arising at narrow angles. 
Phialides lageniform or ampulliform, (5.5–)8.8–9.2(–
14.2) μm long, (2.5–)4.0–4.2(–5.0) μm wide at the 
widest point, (1.5–)2.3–2.5(–3.3) μm at the base, L/W 
(1.5–)2.2–2.3(–3.5) (n = 150). Conidia green, rarely 
yellowish, smooth, subglobose, (3.5–)4.5–4.7(–5.7) × 
(3.0–)3.8–4.0(–4.8) μm, L/W (0.9–)1.2(–1.6) (n = 
160).
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Figs. 439–451. Hypocrea virens/T. virens. 439, 440. Longitudinal section of stroma. 441. Perithecium. 442. Tissue of stroma surface. 443. 
Inner tissue of stroma. 444, 445. Asci and ascospores. 446–449. Conidiophores. 450. Conidia. 451. Chlamydospores.  439–445, 449, 451. 
Holotype of H. virens. 446, 448, 450. Gli 39 (Ex-type of T. virens). 447. Gli 20. Bars: 439, 440 = 100 μm; 441 = 20 μm; 442–451 = 10 μm.  
Adapted from Chaverri et al. (2001a) with permission from Mycologia. 

Chlamydospores abundant, formed in aerial and sub-
merged mycelium, globose to subglobose, terminal 
and intercalary, hyaline, thick-walled, (5.0–)7.8–8.7(–
12.0) μm diam (n = 60).  
 Colonies on PDA at 25 ºC after ca. 1 week floccose 
with effuse conidiation typically covering the entire 
colony surface; no distinct odour; a yellowish pigmen-
tation of the agar sometimes present. Colony radius on 
PDA after 3 d at 15 ºC 4–12 mm, 20 ºC 18–29 mm, 25 
ºC 24–47 mm, 30 ºC 30–52 mm, 35 ºC 8–32 mm (n = 
18). Colony radius on SNA after 3 d at 15 ºC 4–11 
mm, 20 ºC 19–33 mm, 25 ºC 36–55 mm, 30 ºC 39–74 
mm, 35 ºC 8–42 mm (n = 18). 

Etymology. Latin virens = turning green; teleomorph 
epithet taken from anamorph.
Habitat. The teleomorph was found on decorticated 
wood, probably growing on black mycelium of an-
other fungus. Trichoderma virens has been isolated 
from soil, other fungi, and decaying woody substrata. 
Known distribution. The teleomorph is known only 
from the type locality in Indiana, U.S.A. The ana-
morph has frequently been found in temperate regions, 
particularly peaty soils. 
Descriptions and illustrations. Teleomorph: Chaverri
et al. 2001a: Figs. 5–14;Anamorph. Figs. 15–26. 

Specimens examined. U.S.A., Indiana, Brown County, near 
Pike’s Peak, Happy Hollow Camp, 39°09’N, 86°06’W, 250 
m alt., on wood, 29 Sep. 1995, G.J.S. (BPI 737768, holo-
type of H. virens, culture: G.J.S. 95-194 = CBS 109339). 
Trichoderma virens isolates: U.S.A., Georgia, Beckley 
County, Norfolk, from J.C. Giddens (167) (ex-type culture 

of Gliocladium virens, Gli 39 = ATCC 13213 = CBS 
249.59); Dougherty County, isolated from soil, 2 Aug. 
1956, A.A. Foster (1263) (ex-type culture of T. flavofus-
cum: DAOM 167652 = ATCC 13308); Oregon, Rainier, 
isolated from roots of Pseudotsuga menziesii infected with 
Phellinus weirii, E. Nelson #27 (culture: Gli 3); Cultures 
Gli 20 and Gli 21, laboratory isolates of unknown origin.  

Fig. 452. Trichoderma virens.  a: Gli 21; b: Gli 39 (Ex-type of T.
virens). Bars = 10 μm.

Notes. Hypocrea virens/T. virens is characterized by 
the fast growth at 25–30 ºC, moderate growth at 35 ºC, 
the gliocladium-like anamorph, and the production of 
abundant chlamydospores.  
 Trichoderma flavofuscum was originally distin-
guished from T. virens by the yellowish conidia. The 
ex-type isolate of T. flavofuscum has the same colony 
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characteristics of typical H. virens/T. virens, abundant 
chlamydospores, and gliocladium-like morphology. In 
addition, the isolates of H. virens/T. virens and T.
flavofuscum grow faster on SNA than on PDA and 
grow moderately fast at 35 ºC. Trichoderma virens
and T. flavofuscum are the only species of Tricho-
derma known to produce the mycotoxins gliotoxin and 
viridin (Avent et al. 1993, Brian & Hemming 1945, 
Brian & McGowan 1945). The ex-type isolate of T.
flavofuscum has identical RPB2 and EF-1  sequences 
(see Chaverri et al. 2003a, Fig. 1) to the ex-type of T. 
virens. Therefore, T. flavofuscum is considered a 
synonym of T. virens.

40. Hypocrea virescentiflava Speg., Bol. Acad. 
Nac. Ci. 11: 151(1889).  Figs. 453–463, 503. 

Anamorph. Trichoderma sp. 

Stromata scattered, pulvinate, grayish yellow to yel-
low-orange, becoming brownish in KOH, nearly circu-
lar in outline, (0.5–)0.7–0.9(–1.0) mm diam (n = 15), 
(0.6–)0.7 mm (n = 10) high, broadly attached, surface 
roughened, sometimes with shallow crevices, slight 
perithecial protuberances; ostiolar openings visible 
due to the green ascospores. Stroma surface formed of 
angular cells, slightly thick-walled, hyaline, brownish 
in KOH, (7.7–)11.2–14.2(–17.0) μm diam (n = 20). 
Tissue immediately below the stromatal surface of 
textura angularis to epidermoidea, cells thin-walled, 
hyaline or slightly pigmented in KOH. Internal tissue 
below perithecia of textura angularis, cells thin-
walled, hyaline or slightly pigmented in KOH, (9.5–)
13.3–18.3(–28.5) μm diam (n = 20). Perithecia gener-
ally closely aggregated or slightly separated, subglo-
bose, (238–)246–264(–268) × (136–)139–177(–195) 
μm (n = 15), ostiolar canal (53–)57–71(–82) μm long 
(n = 15), wall hyaline, becoming brownish in KOH. 
Asci cylindrical (85–)115–129(–136) × (5.0–)7.5–
8.8(–9.0) μm (n = 30). Part-ascospores almost mono-
morphic, green, warted; distal part globose to subglo-
bose (6.5–)7.0–7.5(–8.0) × (6.0–)6.5–7.0(–7.3) μm; 
proximal part globose to subglobose, (6.3–)7.0–7.5(–
8.0) × (6.0–)6.3–6.7(–7.0) μm (n = 45). 

Etymology. Latin virescens = turning green, flavus = 
yellow, referring to yellow stromata with green asco-
spore masses. 
Habitat. On decaying bamboo and bark. 
Known distribution. Brazil, Costa Rica, Guadeloupe. 

Specimens examined. Brazil, Apiahy, on Bambusa, 1888, J. 
Puiggari 2353 (LPS, holotype); Pará, Belém, on bark, 12 
Jan. 1989, K.F. Rodrigues, G.J.S. (#6214) (NY). Costa 
Rica, Heredia, Sarapiquí, Puerto Viejo, La Selva Biological 
Station, 2500 m from the beginning of Tres Ríos trail, on 

decaying bamboo, 22 Jun. 2002, M. Liu (INB, P.C. 278). 
Guadeloupe, Houlemont, Basee Terre, on bark, Nov. 1987, 
J. Vivant (GUAD 207) (NY). 

Notes. The original specimen of H. virescentiflava has 
mostly immature stromata. The culture derived from 
P.C. 278 did not survive storage; for that reason, the 
anamorph could not be described.  
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Figs. 453–463. Hypocrea virescentiflava. 453. Longitudinal section of stroma. 454, 455. Perithecia. 456, 457. Tissue of stroma surface. 
458. Tissue of stroma between perithecia. 459, 460. Inner tissue of stroma. 461–463. Asci and ascospores.  453–463.  P.C. 278. Bars: 453 = 
100 μm; 454 = 20 μm; 455–463 = 10 μm. 


