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Abstract

The genus Trichoglossum (Geoglossaceae) is characterized by black, clavate, stipitate apothecia with hymenial setae. We 
collected T. cf. octopartitum from China and a new species of Trichoglossum from Thailand, the latter named as T. septatum. 
According to morphological examination and molecular phylogenetic analyses of ITS sequence data, T. septatum diverges 
from other Trichoglossum species. Full descriptions, colour figures, and a phylogenetic tree to show the positions of T. cf. 
octopartitum and T. septatum are provided, and the two species are compared with allied taxa. The important morphological 
characteristics of Trichoglossum species are also summarized.
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Introduction

The genus Trichoglossum belongs to the family Geoglossaceae (Geoglossomycetes Schoch et al. 2009. Persoonia 
22: 129–138) and they are traditionally known as earth tongues (Hustad et al. 2013). The genus is typified by 
Trichoglossum hirsutum (Pers.) Boud. Trichoglossum species are characterized by black or dark brown club-shaped 
apothecia, inoperculate, amyloid asci, hymenial setae (presence in both ascogenous and sterile portions), apically 
curved or coiled, septate paraphyses and fusoid, septate ascospores. They are saprobic in soil (Mains 1954, Jaklitsch 
et al. 2016). 
 Previously, the family Geoglossaceae has been treated as a member of Leotiomycetes (Korf 1973, Spooner 1987). 
Schoch et al. (2009) transferred this family into new class Geoglossomycetes. Although there are several recent studies 
on the family Geoglossaceae (Kučera et al. 2010; Hustad et al. 2011; 2013; Hustad & Miller 2015; Fedosova1 & 
Kovalenko 2015), a recent comprehensive study of Trichoglossum with molecular data, has not been undertaken. 
Currently this genus includes 19 species (Durand 1908, Tai 1944, Mains 1954, Cash 1958, Maas Geesteranus 1965, 
Zhuang & Wang 1997, Kučera et al. 2010), including the new species introduced here, Trichoglossum septatum.
 The present study provides morphological descriptions of two Trichoglossum species including a new species, 
Trichoglossum septatum from Thailand and T. cf. octopartitum from China and a comparison with morphologically 
similar taxa. Phylogenetic analyses inferred from ITS sequence data support the molecular lineages for taxa of 
Trichoglossum, corresponding to their morphological features. 

Materials & Methods

Sample collection, specimen examination and deposition
Trichoglossum specimens were collected from Yunnan Province, southern China and southern Thailand in 2014 and 
2015. Macroscopic and microscopic characters of the specimens were recorded. A Motic SMZ-168 stereo microscope 
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was used to observe structures of the apothecia. Thin hand sections of apothecia were made with a razor blade and 
mounted in water. A Nikon ECLIPSE 80i compound microscope was used to observe the microscopic characters. 
Photomicrography was carried out with a Canon 450D digital camera fitted to the microscope. Measurements of 
paraphyses, asci and ascospores were made from material mounted in water and the mean values were used in the 
descriptions. Measurements were made with the Taro soft (R) Image Frame Work v. 0.9.7 program and images used for 
figures were processed with Adobe Photoshop CS6 software (Adobe Systems Inc.). The type specimens are deposited 
in the Mae Fah Luang University Herbarium (MFLU), Chiang Rai, Thailand and in the Herbarium of Cryptogams 
of Kunming Institute of Botany, Chinese Academy of Sciences (KUN-HKAS). Facesoffungi and Index Fungorum 
numbers were registered as described in Jayasiri et al. (2015) and Index Fungorum (2017).

DNA extraction, PCR and sequencing
Genomic DNA was extracted directly from the apothecia using a Plant DNA Rapid Extraction Kit (Bio Teke corporation, 
Beijing, China). Polymerase chain reactions (PCR) for this study were carried out for the internal transcribed spacer 
(ITS), using ITS4 and ITS5 (White et al. 1990) primers. The PCR mixtures (25 μL) contained ddH2O (11 μL), PCR 
Master Mix (QinKe Co., China) (11 μL; 2×), DNA template (1 μL), each primer (1 μL; 10 μM). PCR amplification 
conditions consisted of an initial denaturation step of 5 min at 94 °C, followed by 35 cycles of denaturation at 94 °C 
for 1 minute, annealing at 53 °C for 50 seconds and elongation at 72 °C for 3 minute and a final extension step of 7 
minutes at 72 °C. The PCR products were viewed on 1 % agarose electrophoresis gels, stained with ethidium bromide. 
PCR products were sent to a commercial sequencing provider, Qinke in Kunming, China.

Sequence alignment and phylogenetic analysis
Newly generated sequences in this study were subjected to a standard BLAST search of GenBank for rough 
identification. Forty-seven sequences belonging to the ITS gene regions from representative Trichoglossum species 
and the out-group taxon Microglossum olivaceum (Pers.) Gillet, were downloaded from GenBank (Table 1). The newly 
generated sequences are deposited in GenBank (Table 1). The consensus sequences for each gene were aligned using 
MAFFT v. 6.864b (http://mafft.cbrc.jp/alignment/server/index.html). The alignment was improved manually where 
necessary using Bioedit (Hall 1999). The model of evolution was estimated by using MrModeltest 2.2 (Nylander 
2004). Maximum likelihood (ML) phylogenetic analyses were performed in the CIPRES web portal (Miller et al. 
2010) using RAxML-HPC2 Workflow on XSEDE (8.2.9) tool. The bootstrap analysis for each ML tree was performed 
with 1000 bootstrap replicates with the same parameter settings using the GTR+I+G substitution model selected 
by MrModel Test. The resultant trees were viewed with FigTree v.1.4.0 (http://tree.bio.ed.ac.uk/software/figtree/). 
Posterior probabilities (PP) (Rannala & Yang 1996; Zhaxybayeva & Gogarten 2002) were determined by Markov 
Chain Monte Carlo sampling (MCMC) in MrBayes v. 3.0b4 (Huelsenbeck & Ronquist 2001). Gaps were treated as 
missing data. Four simultaneous Markov chains were run for 1,000,000 generations and trees were sampled every 
100th generation. MCMC heated chain was set with a “temperature” value of 0.15. The distribution of loglikelihood 
scores was examined to determine stationary phase for each search and to decide if extra runs were required to achieve 
convergence, using the program Tracer 1.5 (Rambaut and Drummond 2009). All sampled topologies beneath the 
asymptote (20 %) were discarded as part of a burn-in procedure, while the remaining trees (8000) were used for 
calculating posterior probabilities in the majority rule consensus tree. The resultant trees were viewed with FigTree 
v.1.4.0 (http://tree.bio.ed.ac.uk/software/figtree/). ML bootstrap values equal or greater than 60% are given as the first 
set of numbers above the nodes and Bayesian Posterior Probabilities (BYPP) equal or greater than 0.90 are given as 
the second set of numbers above the nodes (Fig. 1).

TABLE 1. Taxa used in the phylogenetic analyses and ITS GenBank accession numbers (Newly generated sequences are 
in bold).
Species name Strain number ITS
Geoglossum barlae ILLS:61034 JQ256416
G. brunneipes AH 44217 NR_132093
G. chamaecyparinum AH 44219 NR_132095
G. cookeanum ILLS 67347 KC222122
G. difforme ILLS 67349 KC222124
G. dunense TUR 199830 NR_137971
G. fallax Lueck11 KP965776

...continued on the next page
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TABEL 1. (Continued)
Species name Strain number ITS
G. geesterani AH 44218 NR_132092
G. glabrum ILLS 72358 KP657559
G. glutinosum ILLS:64448 KP690094
G. heuflerianum Ueli Graf 25.08.2013/1 KP742955
G. inflatum ERRO 2011012004 KP144102
G. nigritum AFTOL-ID 56 DQ491490
G. pygmaeum ERRO 2013112415 KP144104
G. raitviirii LE 303983 KT936308
G. scabripes AH 44220 NR_132094
G. simile ILLS 67350 KC222125
G. uliginosum SAV 10162 KJ152695
G. variabilisporum AH 44216 NR_132096
G. vleugelianum ERRO 2010120702 KP144103
Glutinoglossum americanum ILLS:64444 KP690086
Gl. australasicum PDD:103623 KP690087
Gl. exiguum PDD:103574 KP690089
Gl. heptaseptatum SAV-10544 KU215768
Gl. methvenii PDD:103604 KP690097
Hemileucoglossum alveolatum Imshaug 3640 KP657560
H. littorale C:35673 KP657561
Leucoglossum durandii HMAS70090 HQ222875
L. leucosporum LE_RUS_291891 KP272112
Maasoglossum aseptatum UPS:F-118883 KP657562
M. verrucisporum CUP-IN-000606 KP657563
Microglossum olivaceum FH-DSH97-103 AY789398
Nothomitra cinnamomea ILLS:61042 JQ256424
Sabuloglossum arenarium ILLS:61043 NR_120040
Sarcoleotia globosa HMAS71956 AY789300
Trichoglossum farlowii ZW-personal collection HQ222862
T. hirsutum HKAS 55133 KC222133
T. hirsutum ILLS 67355 KC222132
T. hirsutum OSC 100017 NR_121205
T. cf. octopartitum HKAS 82228 KY747525
T. octopartitum ILLS 67356 KC222134
T. octopartitum ILLS 61046 JQ256429
T. septatum MFLU 17-0283 KY747526
T. variabile ERRO 2011012206 KP144106
T. variabile ERRO 2009111802 KP144105
T. walteri ILLS:61047 JQ256430
T. walteri PDD75657 HQ222867

Results

Phylogenetic analyses
A phylogenetic tree for Geoglossaceae was generated using ITS sequence data (Fig. 1) to determine the exact species-
placement of our strains. The ITS dataset of Trichoglossum comprised 690 characters—including alignment gaps for 46 
ingroup and 1 outgroup taxon. The trees from both MP and Bayesian analysis showed the same topologies. According 
to the resulting tree our new species segregates by itself into a distinct clade with good bootstrap support (ML bootstrap 
support 71%, BYPP 0.99). Moreover T. octopartitum complex is not supported as a monophyletic clade.

Taxonomy

Trichoglossum septatum Ekanayaka, Q. Zhao & K.D. Hyde, sp. nov. (Fig. 2)
Index Fungorum number: IF552945 Facesoffungi number: FoF 03236
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Etymology:—The specific epithet septatum refers to the ascospore septation.
 Holotype:—Thailand, Chiang Mai Province, on soil, November 18, 2016, H. Maoqiang HD058 (MFLU 17–
0283).
 Diagnosis:—Apothecia club-shaped, black. Hymenium composed of blackish-brown, thick hymenial setae. Asci 
long, amyloid, 8-spored. Ascospores long, 7 or 15-septate.
 Description:—Saprobic on soil. Sexual morph: Apothecia 2–4 mm diam. × 18–35 mm high, scattered, 
stipitate, slender, clavate, oval or dumbbell-shaped, hirsute, black, ascogenous portion and sterile portion are clearly 
distinguishable. Ascogenous portion flattened clavate to lanceolate, sometimes curved, black, densely hirsute with 
setae. Sterile portion cylindrical or flexuous, densely hirsute from setae, concolorous with fertile part. Ascomatal 
core composed of brownish cells of textura epidermoidea. Hymenial setae 400–600 × 15–25 μm (x  = 520 × 21 μm, 
n=20), blackish-brown, acuminate, tapered at the apex and base, thick-walled, septate, sometimes protruding above 
hymenium. Paraphyses 7–9 μm (x  = 8.2 μm, n=20) wide at the apices, numerous, filiform, septate, apically enlarged 
and curved, light brown at the base and darker at the apex, walls granulate. Asci 300–410 × 25–40 μm (x  = 341 × 32 
μm, n=20), 8-spored, cylindrical-clavate, narrowed below, apex rounded, amyloid, arising from croziers. Ascospores 
190–270 × 7–9 μm (x  = 230 × 8.5 μm, n=30), light brown when immature and greenish-brown to dark brown at 
maturity, fusoid to fusoid-clavate, immature spores aseptate, mature spores 7 or 15-septate, single ascus can have 
spores with both variations in the number of septation, guttulate. Asexual morph: Unknown.
 Material examined:—THAILAND. Chiang Mai Province, Mae-Tang district, (Mushroom research center) MRC, 
on soil, 18 November 2016, H. Maoqiang HD058 (MFLU 17–0283).
 Notes:—Trichoglossum septatum is characterized by having larger asci and ascospores and immature ascospores 
that are light brown and aseptate, while the mature ascospores are dark brown and 7 or 15-septate (Table 2). 
Trichoglossum septatum is morphologically and phylogenetically close to T. hirsutum. However, they differ in asci 
and ascospore sizes (Table 2).

FIGURE 1. Phylogram generated from maximum likelihood analysis of sequences of Geoglossaceae based on ITS sequence data. 
Maximum likelihood bootstrap values ≥60% are given as the first set of numbers and Bayesian posterior probabilities ≥0.90 are given as 
the second set of numbers, above the nodes. Strain/culture numbers are given after the taxon names. The newly generated sequences are 
in bold. The tree was rooted with Microglossum olivaceum (FH-DSH97-103).
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FIGURE 2. Trichoglossum septatum MFLU 17-0283 (holotype). a. Apothecia, b. Close up of apothecial surface showing extended 
hymenial setae, c. Close up of hymenium, d. Hyphal cells at the ascomatal core, e. Dark brown hymenial setae, f. Septate, unbranched 
paraphyses, g–i. Cylindrical asci in water, j. Cylindrical asci in Melzer’s reagent with J+, apical apex, k–p. Elongate-subfusiform ascospores. 
Scale bars b=500 μm, c=200 μm, d=25 μm, e=150 μm, f=100 μm, g–j=100 μm, k–m=50 μm, n–p=60 μm.
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TABLE 2. Comparison of morphological characteristics of Trichoglossum species (L = length, W = width) (after: 1Durand 
1908, 2Tai 1944, 3Mains 1954, 4Cash 1958, 5Maas Geesteranus 1965, 6Zhuang & Wang 1997, 7Kučera et al. 2010). 
Species Ascomata

•   Size (L×W mm)
•   Colour

Setae
•   Size (L×W μm)
•   Colour

Paraphyses
•   Size (W μm)
•   Colour

Asci
•    Size (L×W μm)
•   Number of spores

Ascospores
•   Size (L×W μm)
•   Number of septa, 
Colour

Trichoglossum 
cheliense2

•   (30–60) × (5–14)
•   Black

•   –
•   Brownish black

•   –
•   Pale brown

•   (200–231) × (18–22)
•   8-spored

•   (89–151) × (5–6)
•   13-14-septate, brown

T. confusum3 •   (15–25) × (1–1.5)
•   Black

•   –
•   Dark brown

•   –
•   Pale brown

•   (150–200) × (12–16)
•   8-spored

•   (45–75) × (5–6)
•   3-7-septate, pale 
brown

T. farlowii3 •   (30–80) × (3–15)
•   Black

•   –
•   Dark brown

•   2–3
•   Hyaline or 
brownish

•   (150–180) × (15–20)
•   8-spored

•   (45–90) × (5–7)
•   0–5-septate, light 
brown

T. hirsutum = T. 
gracile3,5

•   (10–80) × (2–5)
•   Brownish black

•   (50–315) × (4–14)
•   Blackish brown

•   2–3
•   Below: 
hyaline, above: 
brown

•   (180–275) × (18–25)
•   8-spored

•   (80–170) × (5–7)
•   13–17-septate, brown

T. kunmingense2 •   (15–35) × (5–8)
•   Black

•   –
•   Dark brown

•   –
•   Brown

•   (175–225) × (19–25) 
•   8-spored

•   (104–144) × (10–8)
•   7-septate, brown

T. longisporum2 •   55 × (5–12)
•   Black

•   –
•   Dark brown

•   –
•   Brown

•   (237–281) × (19–25) 
•   8-spored

•   (156–190) × (6–7)
•   15-septate, brown

T. octopartitum3,7,5 •   (10–45) × (1–6)
•   Black

•   (75–256) × (5–10)
•   Dark brown

•   2–4
•   Below: 
colourless, 
above: pale 
brown

•   (175–200) × (18–20)
•   8-spored

•   (80–150) × (4–5.5)
•   7-septate, brown

T. persoonii2 •   (25–40) × (3–8)
•   Black

•   –
•   Dark brown

•   –
•   Brown

•   (225–275) × (18–23)
•   8-spored

•   (162–200) × (5–6)
•   13–20-septate, brown

T. peruvianum4 •   (10–25) × (1.5–2)
•   Black or dark 
brown

•   150 × (5–6)
•   Black

•   5–6
•   Below: 
hyaline, above: 
subhyaline

•   (120–130) × (8–11)
•   8-spored

•   (50–75) × (2.5–3.5)
•   7-septate, olivaceous

T. qingchengense6 •   (20–26) × (3–4)
•  Black or dark 
brown

•  –× (5–6.5)
•   Brown

•   5–7.5
•   –

•   (198–230) × (20–24)
•   8-spored

•   (76–117) × (6.5–7.7)
•   6–9-septate, brown

T. rasum = T. 
wrightii3

•   (10–60) × (3–15)
•   Brownish black

•   180 × (6–8)
•   Dark brown

•   3–4
•   Below: pale 
brown, above: 
dark brown

•   (200–255) × (16–24)
•   8-spored

•   (50–175) × (5–8)
•   3–9-septate, brown

T. rehmianum1 •   (15–25) × (1–1.5)
•   Black

•   –
•   Black

•   –
•   Pale brown

•   175 × 12
•   8-spored

•   (55–73) × (4–5)
•   3–7-septate, pale 
brown

T. septatum •   (18–35) × (2–4) 
•   Black

•   (400–600) × 
(10–25)
•   Blackish brown

•   7–8
•   Below: pale 
brown, above: 
brown to dark 
brown

•   (300–410) × (25–40)
•   8-spored

•   (190–270) × (7–9)
•   0–15-septate, 
greenish brown to dark 
brown

T. sinicum2 •   (55–70) × (8–10)
•   Black

•   –
•   Dark brown

•   –
•   Below: 
hyaline, above: 
brown

•   (237–281) × (21–26)
•   8-spored

•   (147–175) × (6–7)
•   7–15-septate, brown

T. tetrasporum2 •   (30–80) × (1–2)
•   Black

•   –
•   Dark Brown

•   –
•   brown

•   (175–200) × (20–25)
•   4-spored

•   (110–150) × (6–7)
•   0–17-septate, dark 
brown

T. variabile3,5 •   (20–40) × (2–5)
•   Dark brown to 
black

•   (73–177) × (5–8)
•   Dark brown

•   6–8
•   Below: 
colourless, 
above: dark 
brown

•   (150–226) × (18–20)
•   8-spored

•   (80–150) × (4.5–6)
•   4–16-septate, brown

...continued on the next page
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TABLE 2. (Continued)
Species Ascomata

•   Size (L×W mm)
•   Colour

Setae
•   Size (L×W μm)
•   Colour

Paraphyses
•   Size (W μm)
•   Colour

Asci
•    Size (L×W μm)
•   Number of spores

Ascospores
•   Size (L×W μm)
•   Number of septa, 
Colour

T. velutipes2,5 •   (20–50) × (2–12)
•   Brownish black 
to black

•   (79–276) × (6–8)
•   Dark brown

•   4.5–8
•   Below: 
colourless, 
above: brown

•   (180–200) × (16–20)
•   4-spored

•   (90–160) × (6–8)
•   0–13-septate, brown

T. walteri1,5 •   34 × 2.5
•   Blackish brown

•   (78–200) × (6–10)
•   Blackish brown

•   3–6
•   Below: 
colourless, 
above: fairly 
dark brown 

•   (120–217) × (18–24)
•   8-spored

•   (45–108) × (5–8)
•   0–7-septate, light 
brown

T. yunnanense2 •   (35–75) × –
•   Brown

•  –
•  Black

•   –
•   Brown

•   (237–294) × (19–22)
•   frequently 4-spored, 
rarely 2, 8-spored

•   (143–187) × (6–7)
•   15–16-septate, brown

Trichoglossum cf. octopartitum Mains (Fig. 3)
Facesoffungi number: FoF 03237

Description:—Saprobic on soil. Sexual morph: Apothecia 5–10 mm diam. × 30–40 mm high, scattered, stipitate, 
slender, clavate, fan to dumbbell-shaped, hirsute, black, ascogenous portion and sterile portion are not clearly 
distinguishable. Ascogenous portion flattened clavate to lanceolate, sometimes curved and branched, black, densely 
hirsute from setae. Sterile portion cylindrical or flexuous, densely hirsute from setae, concolorous with fertile part. 
Ascomatal core composed of dark brown cells of textura epidermoidea to intricata. Hymenial setae 140–160 × 6–8 
μm, blackish-brown, acuminate, tapered at the apex and base, thick-walled, septate, sometimes protruding above 
hymenium. Paraphyses 2.5–3.5 μm wide, numerous, filiform, septate, apically enlarged and curved, light brown at 
the base and darker at the apex, walls granulate. Asci 180–220 × 22–32 μm, 8-spored, cylindrical-clavate, narrow 
below, apex rounded, amyloid, arising from croziers. Ascospores 95–105 × 4–6 μm, hyaline when immature and dark 
brown at maturity, fusoid to fusoid-clavate, immature spores aseptate, mature spores 7 to 9-septate, guttulate. Asexual 
morph: Unknown.
 Material examined:—CHINA. Guangdong Province. Feng Kai County, Heishiding Mountains, on soil, 19 June 
2013, Li Fang 1383.1 (HKAS 82228).
 Notes:—Trichoglossum octopartitum is distinct from all the other species in the genus in having fusoid to fusoid-
clavate ascospores, which are aseptate and hyaline when immature and brown and 7 to 9-septate at maturity (Table 
2). Morphology of our collection is similar to the type description (Mains 1954) except the size of asci and ascospore 
septation. In our collection asci are slightly larger than that of in type collection from British Hondurus described 
by Mains (1954). Moreover there are only 7-septations in ascospores were observed in type collection. However we 
observed ascospores with 7 to 9-septa in our collection. Molecular data of T. octopartitum from type collection or 
any other collection from type locality is not available. However Hustad et al. (2013) provided molecular data of T. 
octopartitum from Europe and North America. Our collection from China cladded with North American collection 
(ILLS 67356) but with slightly long branch length. In here we kept our collection as Trichoglossum cf. octopartitum, 
because of its morphological and phylogenetic similarities to the type collection and to previously described collections 
of T. octopartitum (Mains 1954; Maas Geesteranus 1965, Kučera et al. 2010, Hustad et al. 2013).
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FIGURE 3. Trichoglossum cf. octopartitum (HKAS 82228). a. Apothecia, b. Vertical section, c. Close up of hymenium, d. Dark brown 
hymenial setae, e. Septate, unbranched paraphyses, f–i. Cylindrical asci, j. J+, apical apex in Melzer’s reagent, k–n. Elongate-subfusiform 
ascospores. Scale bars b=400 μm, c=100 μm, d–i=50 μm, j=15 μm, k–n=30 μm.



A NEW SPECIES OF TRICHOGLOSSUM  FROM THAILAND Phytotaxa 316 (2) © 2017 Magnolia Press   •   169

Discussion

This paper introduces a new Trichoglossum species from Thailand. The genus Trichoglossum differs from all the 
other genera in the family Geoglossaceae except Leucoglossum by having hymenial setae (Jaklitsch et al. 2016). 
Leucoglossum differs from Trichoglossum by having hyaline ascospores for a long period of time and becoming 
brown or pale brown at maturity (Fedosova & Kovalenko 2015). However this characteristic is still questionable as 
some of Trichoglossum (e.g. T. farlowii, T. walteri and T. rehmianum) species bear pale brown ascospores at maturity 
(Table 2). The last comprehensive study that included a dichotomous key to this genus was by Mains (1954). Recently 
Prabhugaonkar and Pratibha (2017) reported a new geographical record for this genus.
 Our phylogenetic analysis shows that Trichoglossum octopartitum collections are a polyphyletic assemblage. 
Similar phylogenetic observations were observed by Hustad et al. (2013) in their phylogenetic analysis. In the present 
phylogenetic analysis, T. octopartitum collections from North America and China clustered, while the European (ILLS 
61046) collection was in a separate lineage. Trichoglossum hirsutum collections are also polyphyletic. The Chinese 
collection of T. hirsutum occurs on a separate basal branch, while the other collections clustered with T. variabile and 
T. octopartitum. These results are in agreement with Hustad et al. (2013) and Loizides et al. (2015).
 According to the present phylogenetic tree, Trichoglossum species are a polyphyletic assemblage and 
Trichoglossum farlowii and T. walteri separate from other Trichoglossum species into a separate clade. According to 
the morphology, T. farlowii, T. walteri and T. rehmianum differ from all the other species in the genus by having light 
brown ascospores (Durand 1908, Mains 1954, Maas Geesteranus 1965). In this respect these taxa are morphologically 
similar to Leucoglossum (Fedosova & Kovalenko 2015). A greater taxon sampling with sequence data from different 
gene regions are required to resolve the taxonomy of Trichoglossum. Furthermore, molecular studies on type of 
Trichoglossum hirsutum are required to clarify the exact taxonomic position of genus Trichoglossum. Moreover T. 
farlowii—T. walteri clade may require a new generic name in the future.
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