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Hypocrea cornu-damae (Hypocreales, Ascomycota), Newly
Recorded Species in Taiwan
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Abstract

A saprophytic and poisonous fungus, Hypocrea cornu-damae (Hypocreaceae, Ascomycota) is
reported from Taiwan for the first time. The morphological description, illustration, and habitat of this
species are provided in this study.
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Introduction

Hypocrea cornu-damae is a rare species of
fungus belonging to the Hypocreaceae. Its fruit
body is highly toxic. Several fatal cases of
poisoning by H. cornu-damae have been reported
in Japan (Saikawa et al., 2001) and Korea (Ahn et
al., 2013), however no such case has ever been

reported in Taiwan. Hypocrea cornu-damae was

Hypocrea cornu-damae Newly Recorded Species in Taiwan
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first discovered in China, described and assigned
under Hypocrea by Patouillard (1895), and later
transferred to the genus Podocrea (Saccardo and
Saccardo, 1905), before being placed under the
genus Podostroma (Boedijn, 1934). Chamberlain
et al. (2004) synonymized Podostroma with
Hypocrea. This paper briefly describes its
characteristics with illustrations and provides
information on its habitats and distribution.

Taxonomic Treatment

Hypocrea cornu-damae Pat., Bull. Soc. Mycol. France 11: 198. 1895.

=Podocrea cornu-damae (Pat.) Sacc. & D. Sacc., Sylloge Fungorum 17: 799. 1905.

=Podostroma cornu-damae (Pat.) Boedijn, Bull. Jard. Bot. Buitenzorg, ser. 3, 13: 274. 1934.

Stromata simple and cylindrical to narrowly
clavate or branched dichotomously, 6-10 cm tall,
0.7-1 cm broad, sometimes several cylindrical
stromata arising from a common base, orange,
surface glabrous, smooth, perithecia elevations
not visible, perithecial papilla barely protruding
through stroma surface, ostiola openings
appearing as minute white dots. Surface region
of stroma ca. 40 um thick in section of intertwined
thin-walled hyphae, 3-4 um wide. Perithecia
subglobose, 220-250 x 120-200 um. Tissue
below perithecia composed of intertwined hyphae,
9-13 um wide. Asci cylindrical, 65-81 x 3.5-4.5

um, apex thickened. Ascospores hyaline, finely

Fig. 1

spinulose, distal part subglobose to slightly
conical, 3.4-4.2 x 3.2-3.5 pm, proximal part
ellipsoidal to subglobose, 3.5-4.4 x 3.3-3.6 pm.

Habitat: Growing on the ground, solitary to
scattered under broad-leaved trees.

Distribution:
China, Japan, Korea (Patouillard, 1895; Doi,
1967; Ahn et al., 2013). New to Taiwan.

Specimen examined: Taitung County:
Tienchih (Kitf), Orchid Island, ca. 450 m in
elevation, 22°01'11" N, 121°30'34" E, 11
February 2011, T. C. Lin 569.
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Fig.1. Hypocrea cornu-damae Pat. A: Clavate stromata; B. Vertical section of perithecia; C. An ascus; D.
Ascospores
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Remark :

Podostroma was proposed for members
having stipitate, clavate, erect, fleshy and bright
colored stromata in the Hypocreaceae (Karsten,
1892), Chamberlain et al. (2004) synonymized
Podostroma with Hypocrea, mainly based on
anamorphic morphology of H. alutacea (Pers.)
Tul. & C. Tul. and H. leucopus (P. Karst.) H. L.
Chamb. Jaklitch et al. (2008) based upon rph2
sequences showed that the type species of
Podostroma, P. leucopus P. Karst., and the type
species of Podocrea, P. alutacea (Pers.) Lindau,
are unequivocal members of the genus Hypocrea.
The results corroborate that the synonymization
of Podocrea and Podostroma with Hypocrea
(Chamberlain et al., 2004) is correct. Ten species
of Hypocrea have been reported from Taiwan
(Wang et al., 1999; Chang and Wang, 2008).
They all have pulvinate and broadly attached
stromata, while H. cornu-damae is the first
recorded species having stipitate and clavate
stromata in Taiwan, and the locality recorded on
Orchid Island, Taiwan, is the southernmost
locality for this species. The ascospores of this
species are described as smooth by Boedijn
(1934), but Patouillard (1895) described those
are very finely spinulose.
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Lecanorchis flavicans var. acutiloba (Orchidaceae), A Newly
Recorded Orchid in Taiwan
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Abstract

Lecanorchis flavicans Fukuy. var. acutiloba T. Hashim. (Orchidaceae) is reported as a newly
recorded species in Taiwan. It is most similar to L. triloba J. J. Sm. but can be distinguished by its
3-5-flowered inflorescences, longer tepals and lip without a pair of calli on the disc. In this study, we
provide a description, illustration and distribution map of L. flavicans var. acutiloba.

1 &

RS T R 8% O B RE Y 1 B2 1B (Lecanorchis flavicans Fukuy. var. acutiloba T.
Hashim.) o LLAfE i b — MR (L. triloba J.J. Sm.) » {HAEFEA 3 2 5 44(L » {EwhikRk BB L
NEA PR o ANt B BB R ~ 185 for Al o



116

New record of Oxyopes sushilae in Taiwan

Key words: Lecanorchis flavicans var. acutiloba, new record, Orchidaceae, Taiwan, taxonomy.
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Short running title: Lecanorchis flavicans
var. acutiloba, new to Taiwan

Introduction

Lecanorchis (Orchidaceae) is a
genus of myco-heterotrophic orchids
containing about 25 species distributed
from Japan and southern China, through
SE Asia to New Guinea (Cameron, 2003;
Suddee and Pedersen, 2011) with about
11 species reported in Taiwan (Su, 2000;
Hsu and Chung, 2009; 2010; Lin et al.,
2011). This genus can be recognized by
the presence of a cup-like calyculus that
encircles the base of perianth and
persists in fruit (Cameron, 2003; Suddee

Accepted: March 15, 2016
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and Pedersen, 2011). They mainly grow
in moist humus of primary forest and
are often overlooked because of their
leafless, dull-colored habits. Recently, a
newly recorded species, L. flavicans
Fukuy. var. acutiloba T. Hashim., was
found in northern Taiwan during our
field investigation. The morphological
description, illustration and distribution
map (Fig.1) of L. flavicans var.
acutiloba are herein provided. Since a
comprehensive taxonomic revision of
the genus Lecanorchis in Taiwan is still
in preparation, a provisional key is
presented in this paper for diagnosing
this new species.

Provisional key to the Lecanorchis species in Taiwan:
1. Inflorescence always annual and simple; scape + soft and fleshy, dull, grayish brown or yellowish
brown at anthesis; floral bracts ovate-deltoid, 3—8 mm 1ong..........ccccoeeriiriininii s 2
1a. Inflorescence often perennial and branched, occasionally annual and simple; scape zstiff, glossy, dark
brown or blackish at anthesis; floral bracts broadly ovate, 1-3 mm long.................ccccevivieinenn3
2. Sepals (15-)18-28 mm long; side-lobes of lip obtuse at apices; capsule 2-3 cm long.........cccceeveveevennne.
........................................................................................................... L. cerina var. cerina and L. thalasica
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2a. Sepals 14-19 mm long; side-lobes of lip acute at apices; capsule 1.5-2 cm long........c.ccceevevvviiencniennnne.
...................................................................................... L. cerina var. albida, L. suginoana and L. virella
3. Lip free from column.........cccooviiieiinine e L. bihuensis, L. latens and L. subpelorica
3a. Lip connate With COIUMN @t DASE........cccviiiiiiieie e re e 4
4. Lip unlobed or obscurely 3-lobed, apparently CUCUIIALE............cccoiereiiieie e
....................................... L. amethystea, L. nigricans var. nigricans and L. nigricans var. yakushimensis
4a. Lip apparently 3-10bed, NOt CUCUIIALE.........ccocviiirs e 5
5. Inflorescence, pedicels and capsules tuberculate; sepals 16—-19 mm long; lip 15-16 mm long, mid-lobe
(ot 20111 0 1 1 030 OO SRS POU PO L. trachycaula
5a. Inflorescence, pedicels and capsules almost glabrous; sepals 9-12 mm long; lip 10-14 mm long,
MIA-10DE 35 IMIM ONQ....tiitiiiiiiie bbbt b et b et ebe et et 6
6. Inflorescence many-flowered; sepals 9-11 mm long; lip 10-12 mm long, side-lobes rounded at apices,
disc with a pair of pUDESCENE Calli..........ccooviiriiiiiii et e L. triloba
6a. Inflorescence 3—-5-flowered; sepals 12-14 mm long; lip 12-14 mm long, side-lobes acute at apices,
disc without a pair of Calli..........ccccoviiiiiiiiic L. flavicans var. acutiloba

Taxonomic Treatment

Lecanorchis flavicans Fukuy. var. acutiloba T.
Hashim, Ann. Tsukuba Bot. Gard. 8: 8, fig.
3.1989. Figs. 2-3.

Type: JAPAN. Kagoshima: Yakushima, Mt.
Motchomu, 24 Jul 1979, Y. Hanei s.n. (holotype:
TNS photo!).

Morphology: Herbs, mycotrophic. Rizhomes
usually branched, crooked. Roots many, brown,
1.5-2 mm in diameter. Inflorescences usually
perennial and branched, occasionally annual and
simple, 15-30 cm tall, slender, indurate, blackish
brown, less than 1 mm in diameter. Raceme up to
5 cm, loosely 3-5-flowered, somewhat flexuose.
Pedicellate ovary 15-25 mm long, with a
ring-like excrescence below the calyculus; apical
portion including calyculus somewhat rugose.

Flower ascending or slightly nodding, not widely
opened. Sepals similar, pale-yellow tinged with
brownish purple, 3-veined, oblanceolate-oblong,
somewhat cucullate, 11-13 x ca. 3 mm, apices
obtuse. Petals pale-yellow, 3-veined, obliquely
obovate-oblong, 11-13 x ca. 4 mm, apices
obtuse. Lip whitish, slightly longer than other
tepals, 12-14 x 8-9 mm when expanded and
flattened, clawed at base, canaliculate, connate
with column forming tube, 3-lobed; tube ca. 3
mm long, pubescent inside; lateral lobes erect,
triangular, ca. 2 mm long, acute at apices,
margins slightly irregularly denticulate; midlobe
semiorbicular, slightly recurved, 3-4 x 4-5 mm,
densely hairy; hairs on the disc and mid-lobe
flexuous, sometimes branched, up to 2.5 mm
long, smooth on surfaces. Column ca. 6 mm long,
clavate, about halfway connate with the lip, with
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obtuse-trapezoid lateral wings. Anther white,
pubescent around the dehiscent slits. Capsules
cylindrical, 18-25 mm long.

Distribution: Japan (Yakushima, Amami-
oshima, Kagoshima, Okinawa) and Taiwan (New
Taipei and llan).

Ecology: Under broadleaved forests with
deep leaf litter at the elevation of 500-1000 m.

Phenology: Flowering from May to August;
fruiting all year round.

Chinese name: 5211

Additional specimens examined: TAIWAN.
New Taipei City: Mt. Tatao (X J]111), ca. 500 m,
T. C. Hsu 6577 (TAIF); Mt. Chichouliao (/I %
(L), 500-700 m, T. C. Hsu 6822 (TAIF). llan
County: Songlohu trail (FA%Ei#1#51E), 800-1000
m, T. C. Hsu 6726 (TAIF).

Note: The specimens collected in Taiwan

TROPIC OF

New record of Oxyopes sushilae in Taiwan

match descriptions of Lecanorchis flavicans
var. acutiloba, which differs from L. flavicans
var. flavicans described from Iriomote Island
of Japan, by having more connate lip and column
(ca. 1/2 vs. 1/3-1/4 length of column) (Fukuyama,
1942; Hashimoto, 1989; 1990). Since L. flavicans
var. flavicans is so far only known from the type
collection (Hashimoto, 1990; K. Suetsugu, pers.
comm. in Nov 2015) and the type specimen is not
traced in any herbaria to date, further investigation
in its type locality is critically necessary to clarify
whether these varieties are indeed recognizable.

Acknowledgements
We thank Dr. Kenji Suetsugu for providing

valuable data and Mr. Shen-Kun Yu and Mr. Ralf
Knapp for their kind assistance in field trips.

=3

(=] N

e 8

3 o
3

24}

3952m

a O

CANCAR
Q
Q.

23}

221

120°E 121°E

.
122°E

Fig 1. Distribution of Lecanorchis flavicans var. acutiloba in Taiwan.
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Fig. 2. Lecanorchis flavicans var. acutiloba. A: Habit in situ. B: Flower, front view. C:
Flower, side view. D: Capsule. Photographed by T. C. Hsu.
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p Q=S

A

Fig. 3. Lecanorchis flavicans var. acutiloba (based on T. C. Hsu 6577). A: Inflorescence. B: Flower, side
view. C: Lip and column, side view. D: Column, side view. E: Dorsal sepal. F: Petal. G: Lateral sepal. H: Lip,
flatten. I: Lip and column, dorsal view. J: Column, ventral view. K: Anther. lllustrated by C. L. Hsieh.
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Two Newly Naturalized Species in Taiwan, Rnellia squarrosa
(Fenzl) Schaffnit and Micrathemum micrathemoides (Nutt.)
Wettst.
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Abstract

Ruellia squarrosa (Fenzl) Schaffnit and Micranthemum micranthemoides (Nutt.) Wettst. are recently
naturalized in central Taiwan. This study gives morphological descriptions with photos and anatomical
drawings of the species. Their distribution, notes on ecology and taxonomy are also provided.
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Wang, 2012; Liang et al., 2014) » & X #§ £
147 B AL /8 2 Bk 5 )& (Micranthemum) ff
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2013) > EE AR R E N MR -

N FER L

Ruellia squarrosa ( Fenzl ) Schaffnit, Beih. Bot.
Centralbl., Abt. 1. 19(Heft 3): 455. 1906; J.
Adelaide Bot. Gard. 17:139. 1996. &%/
A Fig. 1

Dipteracanthus squarrosus Fenzl, Del. Sem.
Hort. Bot. Univers. Vindobon. Collect.
Anno 1868: 10. 1869.
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Fig. 1. Ruellia squarrosa ( Fenzl ) Schaffnit: A. habit ; B,C. flower; D. fruits; E. Pollen (scale=3 ¢ m).
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Fig. 2. Hemianthus micranthemoides Nutt. A,B. habit; C,D. flower (scale=0.5 mm).
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Fig. 3. Hemianthus micranthemoides Nutt. A,C. habit; B. flower; D. leaf.
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ZFIE U FE B (Salvia lyrata L.) (ifr i ) J52E SE B A SRR IR © ASRIEE A SELS SRR RS ~ BLE
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ERE ST o AL TR ~ 2L H BRI R 2L Z W) 8L o3 A - A EHIER S 6
ALK - I E 2 JEHERRE -

Abstract

Salvia lyrata L., belonging to the mint family, is a herbaceous perennial of the Lamiaceae. It is
widely distributed across eastern United States. This species is characterized by basal rosette leaves with
pinnately lobed or dissected margins. In a recent plant survey, we found a wild population of Salvia lyrata
L. in the Houdong area, New Taipei City, northern Taiwan. A detailed description with color photographs,
habitat information and distribution are provided in this paper. Additionally, pollen is reported as a
6-colpate pollen grain with a reticulate tectum.
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Fig. 1. Salvia lyrata L. from Taiwan. A: Young, B: adult plant and C: flowers. Scale bars = 1, 3, 0.5 cm in

A, B and C respectively.
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Fig. 2. The pollen grain of Salvia lyrata L. and nutlet from Taiwan. A and B, SEM micrographs of the
equatorial view of a pollen grain with reticulate tectum. C and D, black nutlet with verrucose surface.
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Abstract

Oxyopes sushilae Tikader, 1965 is recorded in Taiwan for the first time. Both male and female of the
species are re-described and illustrated here based on the specimens collected in Taoyuan, Miaoli, Nantou,
Yunlin and Kaoshiung. The species can be recognized by a sclerotized and shield-like shaped epigynum,
and the extension of a conspicuous basal-lateral hamulus process on cymbium of palp organ. This species
is mainly distributed from low to medium altitudes of western Taiwan.

#
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Introduction

The lynx spiders of the family Oxyopidae
are small to medium size spiders. They are
diurnal, wandering hunters searching for prey
in the shrub, lawn, tree crown, and farmland.
The lynx spiders can be recognized by the high
clypeus, hexagonal arranged eyes, tapered
abdomen and thin legs with long, stiff and
conspicuous spines (Ono and Ban, 2009; Zhu
and Zhang, 2011). The anterior median eyes
are small, and the remaining six eyes are
spread out in a hexagonal shape on the top of
the head.

The family of Oxyopidae consists of nine
genera and 452 described species worldwide
(World Spider Catalog, 2015). Up to present,
only two genera and three species (Peucetia
formosensis Kishida, 1930, Oxyopes macilentus
L. Koch, 1878 and O. sertatus L. Koch, 1878)
were recorded in Taiwan (Chu and Okuma,
1975). Recently, we collected and examined
specimens of lynx spider from Taiwan, and
found a species newly recorded to the Taiwanese
spider fauna. The morphology of these
specimens agrees with that of Oxyopes sushilae,

New record of Oxyopes sushilae in Taiwan

B2 HHA - 2016 703 A 15 H

Accepted: March 15, 2016

in which the male was described by Tikader
(1965) from India and the female was described
by Hu et al. (1985) from China. In this article,
both sexes of O. sushilae were re-described

based on new materials from Taiwan.

Materials and Methods

Spiders were collected by a sweeping net or
through visual search of their habitats. The
obtained specimens were examined, measured
and photographed under a stereomicroscope
(Leica, MZ125). The epigynum of females was
dissected and cleaned in a warm 10% KOH
solution for examining its inner genital structure.
All measurements are given in millimeters (mm).
The measurements of the palp were shown as:
total length (femur, patella, tibia, tarsus). The
measurements of legs were shown as: total
length (femur, patella and tibia, metatarsus,
tarsus). Abbreviations used in this paper were:
AER, anterior eye row; ALE, anterior lateral eye;
AME, anterior median eye; MOA, median ocular
area; PER, posterior eye row; PLE, posterior
lateral eye; PME, posterior median eye.
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Results

Oxyopes sushilae Tikader, 1965

Oxyopes sushilae Tikader, 1965: 141-143,
fig. 2; Hu et al., 1985: 28-31, figs. 1-8; Song,
1991: 175-177, fig. 7; Zhu and Zhang, 2011: 337,
fig. 244; Yin et al., 2012: 920, fig. 466.

Specimens examined.

TAOYUAN City: DAXI, Datielaio, one
male and two females (TESRI-Ar 0518-0520),
17 Apr. 2013, Ying-Yuan Lo leg.; FUXING,
Sanmin, one male (TESRI-Ar 0523), 18 Apr.
2013, Ying-Yuan Lo leg. MIAOLI County:
NANZHUANG,  Shitoushan, two  males
(TESRI-Ar 1000, 0526), 24 Apr. 2013,
Ying-Yuan Lo leg. NANTOU County: PULI,
Taomikeng, two males and two females
(TESRI-Ar  0907-0910), 10 Oct. 2014,
Ying-Yuan Lo leg. YUNLIN County: GUKENG,
Qipan village, two (TESRI-Ar
0768-0769), 22 Apr. 2014, and two females
(TESRI-Ar 0982, 1016), 2 Sep. 2014, Ying-Yuan
Lo leg. KAOHSIUNG City: TAOYUAN,
Shishan forest road, one female (TESRI-Ar
0887), 18 June 2014, Ying-Yuan Lo leg.

females

Diagnosis.

Oxyopes sushilae is similar to O. macilentus
L. Koch, 1978 in body shape, coloration and
shape of palp. Oxyopes sushilae can be
distinguished from the latter by a sclerotized
shield-like epigynum, in contrast to the two
arc-like structures in O. macilentus. The male
palpal cymbium bears a conspicuous dorsal

hamulus process (less developed in O.
macilentus), and there is a longitudinal ridge
within the depression of palp retrolateral tibia (an
oblique ridge at the infra-margin of the
depression in O. macilentus).

Description (all measurements given in mm).
Female (TESRI-Ar 0909). Total length 8.9:
cephalothorax length 3.4, width 2.7; abdomen
length 5.5, width 1.7. Measurements of palp and
legs: palp 3.0 (0.9, 0.3, 0.6, 1.2); leg 1 17.5 (4.7,
6.0, 5.0, 1.8), leg 11 16.0 (4.5, 5.4, 4.7, 1.4), leg
11112.9 (3.9, 4.1, 3.7, 1.2), leg IV 16.4 (4.8, 5.2,
5.0, 1.4). Carapace greenish-orange, pear-shaped,
with two broad longitudinal dark markings on
submargin, and two thin longitudinal orange
markings from PME to margin of carapace;
thoracic groove prominent. Eyes arranged in four
rows, AER strongly recurved and PER strongly
procurved. Diameters of AME 0.12, ALE 0.20,
PME 0.20, PLE 0.20. MOA length 0.90,
anterior width of MOA 0.38, posterior width of
MOA 0.68; interval of AMEs 0.14, interval of
PMEs 0.28. Clypeus 0.58, 4.8 times diameter
of AME. Clypeus high, with two black streaks
extending from anterior margin of AME
toward anterior margin of dorsal surface of
chelicera. Chelicera, sternum, endite, labium,
and legs greenish-orange. Legs clothed with
conspicuous long spines, longitudinal black
stripes on ventral femur of all legs. Abdomen
long, narrow, covered with scales; dorsum with a
longitudinal deep brown central band, each side
of the band with numerous deep brown stripes,
bordered with two thin black lines on both sides
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(Fig.1). Venter with three broad black bands,
blending into one broad band and extending from
epigastric fold to base spinnerets.

Epigynum yellowish, sclerotized and
shield-like shape with deep lateral semicircle
notch on both sides. Spermatheca large,
fertilization ducts long, anterior ducts curved into
semi-circular shape, elongate posteriorly beside
spermatheca (Figs. 2-3, 5-6).

Male (TESRI-Ar0907). Total length 7.8:
cephalothorax length 3.2, width2.7; abdomen
length 4.6, width 1.5. Measurements of palp and
legs: palp 4.6 (1.3, 0.5, 0.7, 2.1); leg | 17.6 (4.2,
5.8, 5.2, 2.4), leg 1l 15.2 (3.8, 5.0, 4.6, 1.8), leg
111 12.6 (3.5, 4.3, 3.4, 1.4), leg IV 15.3 (4.2, 4.9,
4.6, 1.6). Diameters of AME 0.10, ALE 0.20,
PME 0.20, PLE 0.20. MOA length 0.84, anterior
width of MOA 0.34, posterior width of MOA

0.56; interval of AME 0.14, interval of PME 0.16.

clypeus 0.52, 5.2 times diameter of AME. Total
length slightly smaller than female, body shape
and coloration are similar to female.

Palp retrolateral tibia swallow and sunken
with a vertical ridge and a small flake process.
Dorsal base of cymbium extends a prominent
hamulus-like process (Fig. 4, 7).

Variations.

Four females and five males were measured
to quantify the morphological variation. Values
are mean + SD of females (with the male in
parentheses). Total length 8.8£0.5 (8.1+0.4);
cephalothorax length 3.5+0.2 (3.3+0.1), width
2.610.1 (2.7+0.1); abdomen length 5.3+0.4
(4.8+0.3), width 1.7+0.1 (1.6+0.2). Height of
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clypeus 0.58+0.05 (0.49+0.10). Diameters of
AME 0.1+0.02 (0.10+0.00), ALE 0.22+0.02
(0.20£0.00), PME 0.20+0.01 (0.19%0.02),
PLE 0.20+0.00 (0.20+0.01). Leg | 17.1+1.7
(17.3£1.9); Leg Il 15.1+1.3 (15.4+1.5); Leg I
12.4+1.1 (13.0+1.5); Leg IV 15.4+1.5 (15.7£1.7)

Distribution.

India (Maharashtra), China (Henan, Hunan,
Guangdong, Zhejiang, Jiangxi, Anhui, Hainan,
Fujian, Guizhou), and Taiwan.

Discussion.

The female of O. sushilae was first described
by Tikader (1965), and the male was later
reported by Hu et al. (1985). Although the
original drawings were not in details and we
were unable to examine the type specimen, both
female epigynum and male palpal organ of
Taiwanese specimens examined here fit the
description of O. sushilae in Hu et al. (1985).
The type specimen of O. sushilae was collected
from Maharashtra of India (Tikader, 1965).
Subsequently, Hu et al. (1985), Song (1991),
Wang (2009), Zhu & Zhang (2011) and Yin et al.
(2012) inspected additional populations collected
from Henan, Hunan, Guangdong, Zhejiang,
Jiangxi, Anhui, Hainan Fujian and Guizhou in
China, respectively. Thus it appears that O.
sushilae is wide spread in southern Asia. Based
on the records in this study, O. sushilae is mainly
distributed from low to medium altitudinal
mountains of western Taiwan (Fig. 8). Oxyopes
shushilae was observed to occur at the same
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habitats of O. macilentus, which had been
recorded by Chu and Okuma (1970) at Wufeng
(Taichung), Meichi and Chunyang (Nantou) in
the paddy field of Taiwan. Because of the
similarity in body shape, coloration and shape of
palpal organ of the two species, the earlier record
of O. macilentus in Taiwan is likely to be

3

inaccurate if genital organs did not been
examined cautiously. The results suggest that the
taxonomic and distributional study of Iynx
spiders in Taiwan are limited, thus the effort is
required for extensive field collections of lynx
spiders and careful examination of their genital
organs.

Figure 1-4. Oxyopes sushilae. 1, dorsal view of female cephalothorax and abdomen; 2, female epigynum,

ventral view; 3, female vulva, dorsal view; 4, left male palpal organ, ventral view. 1-3, female, TESRI-Ar

0909; 4, male, TESRI-Ar 0907. CD: copulatory duct; Cop: copulatory opening; Co: conductor; Cym:;

cymbium; FD: fertilization duct; Sp: spermathecal; TA: tibia apophysis; Tib: tibia. Scale bars: Fig. 1 =1

mm; Figs. 2-4 = 0.1 mm.
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Co
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Figure 5-7. Oxyopes sushilae. 5, female epigynum, ventral view; 6, female vulva, dorsal view; 7, left
male palpal organ, ventral view. 5-6, female, TESRI-Ar 0909; 7, male, TESRI-Ar 0907. CD: copulatory
duct; Cop: copulatory opening; Co: conductor; Cym: cymbium; FD: fertilization duct; Sp: spermathecal;
TA: tibia apophysis; Tib: tibia. Scale bars : 0.1 mm.
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Figure 8. Sample collection of Oxyopes sushilae in Taiwan included in this study. The numbers indicate

collecting localities (1: Datielaio, Taoyuan City; 2: Sanmin, Taoyuan City; 3: Shitoushan, Miaoli County;

4: Taomikeng, Nantou County; 5: Qipan village, Yunlin County; 6: Shishan forest road, Kaohsiung City).
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Abstract

The PCR technique was used to amplify the partial mtDNA COI gene of 11 species of Viperidae and
Elapidae snakes collected from Taiwan. The PCR products were sequenced and 658 bp of COI gene were
obtained. The average Kimura-2-parameter genetic distance intra-species was 0.04 ~ 2.40%, and the
inter-species was 1.45 ~ 25.48%. The phylogenetic trees estimated by neighbor-joining method and
maximum-parsimony method obtained similar results. All 11 snake species showed monophyletic and


mailto:dragon@tesri.gov.tw
mailto:dragon@tesri.gov.tw

146

COI B[N A TEAE AR HEaM L1 FEH]

every species could be discriminated clearly. It is suggested that the COI barcoding can be used to

identify Viperidae and Elapidae snakes species in Taiwan.

BREEER : EIERL ~ WRAEIER - DNA 701605 ~ M E R A Lig |

Key words: Viperidae, Elapidae, DNA barcoding, Cytochrome ¢ oxidase subunit |
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K la. AHFFERMIBRA ZHEHE ~ FREEME: GenBank & fkifiili

Tablela. Sampling information and GenBank accession number of DNA sequences.

Specimen No. Species Locality GenBank Accession No.
RNO0035 Sinomicrurus hatori Yilan KP749803
RNO0697 Taichung KP749809
RNO0743 Taichung KP749811
RN1013 Taoyuan KP749816
RN1270 Nantou KP749822
RN1455 Yilan KP772310
RN1552 Taoyuan KR091860
RN0285 Sinomicrurus sauteri Taichung KP749804
RNO0726 Kaohsiung KP749810
RNO0745 Kaohsiung KP749812
RN1581 Taitung KP749827
RN0296 Bungarus multicinctus Kaohsiung KP749805
RNO0304 Taitung KP749806
RN0869 Nantou KP749814
RN0893 Nantou KP749815
RN1073 Nantou KP749818
RN1198 Nantou KP749820
RN1231 Chiayi KP749821
RNO0611 Sinomicrurus macclellandi Hsinchu KP749807
RN0658 Taipei KP749808
RNO0749 Taipei KP749813
RN1024 Taoyuan KP749817
RN1167 Naja atra Tainan KP749819
RN1293 Taitung KP749823
RN1294 Taitung KP749824
RN1298 Taitung KP749825
RN1570 Changhua KP749826
00398 Deinagkistrodon acutus Kaohsiung KP772288
00400 Taitung KP772289
00443 Kaohsiung KP772290

RN1485 Taichung KP772311
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K 1b. AFEHRARRA ZIERE ~ PREEH K GenBank 5 kA5t

Tablelb. Sampling information and GenBank accession number of DNA sequences.

Specimen No. Species Locality GenBank Accession No.
RN0293 Protobothrops Hsinchu KP772291
RNO0295 mucrosquamatus Nantou KP772292
RN0854 Taitung KP772301
RNO0871 Nantou KP772302
RNO0888 Taipei KP772304
RN0302 Daboia siamensis Hualien KP772293
RNO0303 Taitung KP772294
RN1179 Taitung KP772307
RN0413 Trimeresurus gracilis Hualien KP772295
RNO0440 Nantou KP772296
RNO0471 Taichung KP772297
RNO0644 Yilan KP772298
RN1612 Hualien KR091862
RNO0664 Ovophis monticola Taoyuan KP772299
RN1347 Nantou KP772308
RN1371 Nantou KP772309
RNO723 Trimeresurus stejnegeri Tainan KP772300
RNO0882 Taitung KP772303
RN0944 Hualien KP772305
RN0959 Nantou KP772306
RN1553 Taoyuan KR091861
RN1758 Nantou KR091863

RN0933 Cyclophiops major Taichung KT932596
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R 2. 11 FREEE FEIE R R R ERIERIRE N 2 COI BN Fe 5111 i 4

Table 2. Intra-species genetic distance of COI gene fragments in 11 Viperidae and Elapidae species.

Species Distance
Sinomicrurus sauteri (n=4) 0.0023
Sinomicrurus hatori (n=7) 0.0028
Bungarus multicinctus (n=7) 0.0004
Sinomicrurus macclellandi (n=4) 0.0025
Naja atra (n=5) 0.0018
Trimeresurus stejnegeri (n=6) 0.0240
Deinagkistrodon acutus (n=4) 0.0018
Protobothrops mucrosquamatus (n=>5) 0.0086
Daboia siamensis (n=3) 0.0020
Trimeresurus gracilis (n=5) 0.0064
Ovophis monticola (n=3) 0.0144

iE o n BERAEL
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Fig. 1. Neighbor-joining phylogenetic tree based on COI gene sequences of 11 snake species.
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Fig. 2. Maximum-parsimony phylogenetic tree based on COI gene sequences of 11 snake species.
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Abstract

River habitat classification can be conducted by either the habitat method or the hydraulic method.
In this study the difference between two methods of habitat classification is investigated, and the theory
and case simulation analysis of habitat classification are compared. According to the study results, two
methods of river habitat classification did not exactly correspond. For example, under the condition of
water depth= 1 m and velocity = 1 m/s, the dominant habitat types were run, pool, and riffle when
determined by the habitat method. The dominant habitat types were riffle, run and pool when determined
by the hydraulic method. The case study shows that the hydraulic method of habitat classification may
overestimate habitat diversity at high flows, thus it should be supplemented by other hydraulic

parameters for a comprehensive judgment.
BREEER : )[Rt B ~ AR ~ AT IR IB S
Keywords: River habitat classification, Froude number, River habitat diversity
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K LI 4E (¥ > 2000)
Table 1 River habitat classification (Wang, 2000)

Habitat Flow Flow

type velocity | depth Substrate

Boulder

Riffle >0.3m/s <0.3m Cobble

Sand
Glide >0.3m/s <0.3m |Gravel
Pebble

Laccolith
Pool <0.3m/s >0.3m |Boulder
Cobble

Boulder
Run >0.3m/s >0.3m |Cobble
Pebble

Sand

Slack <0.3m/s <0.1m .
Gravel soil
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Table 2 River habitat classification (Lin, 2002)

Habitat type Fr range Other restrictions
Riffle 0.255<Fr<1 R>15

Slow water |0.095<Fr<0.255 15<R<30
Pool Fr<0.095 S=0,R<15
Rapid Fr>1

Note: “Fr” is Froude number
“R ““is river breadth depth ratio

“S’ is water surface slope
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Table 3 River habitat classification method

adjustment
Method| Pool Glide Riffle Run Note
D<0.3m D<0.3m D>0.3m | D>0.3m
W vs0.3mis| v<03mis | v<0.3mis [v>0.3mis|Ve" (2005)
Reuter (2003)
R Fr<0.1 | 0.1<Fr<0.4 | 0.4<Fr<1 Fr>1 |delete edge
water
Lin (2002)
L Fr<0.095 |0.095<Fr<0.2(0.225<Fr<1| Fr>1 [delete Other
restrictions
Jowett (1993)
Change
J Fr<0.18 |0.18<Fr<0.41| 0.41<Fr<1| Fr>1 [“Run”] to
“Glide” 5 Set

Fr>1 is “Run”

Y ~ R SRERE R
4.1 ERIER A L

W B~ 35 L B RIEA 1L (0~1 m/s)
FOKEE(0~1 m)#EE 5 HL 100 EETHEE (3T
10000 fEFIAH A ) #8LALLi i 46 5 1k
ZREFATHIE 2 AR GNE 1~4 K 4) oW
AR o3 Al P E B R (5 50%) KAt
BE I o BRI 219%) KR e, -
(5 219%)EaE Bl s > (7 8%) 1
R L o E W EAIE B GEEEE - J 5th




162

PIERGEE R ¥k L BHIDBIE 83%K
79%(FHETS W ) FIERBGIE « H W EAE
IR 0 J A1 26% I E BT 0 1 R LK L
BRI 55% K 49%FITE B + B W A
TE BN > ) 15K REDHILL 58% K 60%41E
FREEE - 1 L BRI 80%PIE B 5 B W
FHE BRI - )15~ LB R IEEERA
TEBTER o REREZ 10000 {EFHLH » LLJ %
B E SRR E RS - ARG IZ
FEL L IR R R EOKIE (K GE<10 cm) Al
SIIRITAE BRI s L IR EEK I (K EE>90 cm)
AV BRI E R o

09 +

08

0.7 + -
Sos Riffle
Zos 1
g 04
03

02 ~

o1 slide

0

00 01 ©02 03 04 05 06 07 08 09 10
Depth(m)

T 1S 7 KA 52

4 B JTEMENS W iE 2 B i o7t
Table 4 Theory of habitat classification percentage
by different methods compare with W method

W method

J method

R method

L method

Pool

Pool 100%

Pool 83%
Glide 17%

Pool 79 %
Glide 21%

Riffle

Glide 27%
Riffle 58%
Run 15%

Glide 25%
Riffle 60%
Run 15%

Glide 5%
Riffle 80%
Run 15%

Run

Pool 21%
Glide 70%
Riffle 9%

Glide 90%
Riffle 10 %

Glide 48%
Riffle 52%

Glide

Pool 67%

Glide 26%
Riffle 6%

Run 1%

Pool 38%
Glide 55%
Riffle 6%
Run 1%

Pool 36%
Glide 49%
Riffle 14%
Run 1%

05 06 07
Depth (m)

I 1 B o3 A (W )
Fig. 1 Theory of habitat classification distribution

fi 3 BRI H AR 43 A7 (L 1)
Fig. 3 Theory of habitat classification distribution

(W method) (L method)
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01
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Fig. 2 Theory of habitat classification distribution
(J method)

[ 4 BERERIIE 70 A7 (R 1)
Fig. 4 Theory of habitat classification distribution

(R method)
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Fig. 5 Location of the Dar-Chi Bridge section (at Wu River)
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Fig. 6 Map of the Dar-Chi Bridge section over the river (Source: Google earth)



164

Qin = 0.467

7 ZBR B OKBE 53 41 (Q=0.460ms)

Fig.7 Case simulation: habitat result (water depth,

Q=0.46cms )

Velocity Qin = 0.467

T 1S 7 KA 52

4.2.2 ~ Bt AR EERE R
(1) Q=0.46 cms fHER

Q=0.46 cms HEEFHHIAE SRR 5o L L~
R RIEFIE GER L HIIARER W BB > &
W R K I8 (7K€ <30 cm) I E B 01 - 1M
L& ~ iR RIEAIZPIE BRI » JIRER
L% 31 & R i 2 IS 5 i Fi5 8 (H=0.08~0.1)
HABE{E AR W i4:(H=0.51) °

2 5 LA TP st R R R A MR 5 FiR B
(F 245 Q=0.46cms)

Table 5 Case simulation of habitat classification
and H index by different methods (Q=0.46cms)

w L J R
method | method | method | method

0.46cms

Pool 54% 95% 96% 95%

Riffle 1% 3% 2% 2%

Run 0 0 0 0

8 A it 77 47 (Q=0.46cms)
Fig.8 Case simulation: habitat result (flow
velocity, Q=0.46cms )

Qin = 0467

4

9 ZEMIw P AR 1% B> 41 (Q=0.46cms)
Fig.9 Case simulation: habitat result (Froude
number, Q=0.46cms )

Glide 45% 2% 2% 3%

Hindex| 0.51 0.10 0.08 0.10

(2) Q=2.08 cms FE R

Q=2.08 cms FEEERIIAERAIE 6 KIE
10~13(FEMIEAE B (> B e
A ERALE - ISR EEE) - Lk ~ )ik
K R EPIE B8 2 LLBIBARRIR W LS
W BB ) e R B R AR TR (7%) 0 (H
254 HhBEAN AR — 25 W BRI G B i
HIGR LE NV ER REBS - WIEPIESE
MO o Lk~ 3Bk R IEHIATRERIE B
LB RIEPIER AL » 1 52380
L& RED + Wikl 52 5 85(H=0.66)
BHEARERS Lk ~ 33K R #£(H=0.24~0.42) » LL
JIEPIE 2 I S PR R K (H=0.24) °
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7% 6 LU 7B E R R R AZithlng 52 5 FE Bk
(FEHEZ A5 Q=2.08cms)

Table 6 Case simulation of habitat classification
and H index by different methods (Q=2.08cms)

W L J R

2.08cms method | method | method | method

Pool 42% 75% 88% 76%

Riffle 7% 8% 7% 7%

Run 14% 1% 1% 1%

Glide 33% 16% 4% 16%

Hindex | 0.66 0.42 0.24 0.41

12 Q=2.08cms FEHIEEA 73 41 (D %)
Fig. 12 Case simulation: habitat classification
result (J method, Q=2.08cms )

10 Q=2.08cms HEHIEEAL 7} A1 (W 1)
Fig. 10 Case simulation habitat: classification
result (W method, Q=2.08cms )

11 Q=2.08cms HEHIFEA 7347 (L %)
Fig. 11 Case simulation: habitat classification
result (L method, Q=2.08cms )

B 13 Q=2.08cms HEHiIFEAI 7347 (R 1)
Fig. 13 Case simulation: habitat classification
result (R method, Q=2.08cms )

(3) Q=50 cms FHFR

Q=50 cms MRS RANZR 7 L1k~
ER RIEFIEGRK WEBS » LE -~ JER
RIEHER P SRR > W B HIAE R
4 T8 77 1k 2 B 52 $5 8 (H=0.56~0.69) i S
BRI o (HEH W BB L35 S )R RIEZEE
HREAY o AR EL B A SE 2 AH (] o
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7 LIS TT I B AR R R A e 52 P FiR B
(FHE % Q=50cms)

Table 7 Case simulation of habitat classification
and H index by different methods (Q=50cms)

W L J R

S0cms method | method | method | method

Pool 28% 38% 42% 38%

Riffle 2% 45% 36% 36%

Run 59% 7% 7% 7%

Glide 11% 10% 15% 19%

Hindex | 0.56 0.42 0.67 0.69

(4) Q=752 cms f& R

Q=752 cms FEBEHEHIAS RANE 8 - J 1h4#
AR R 2 R Wik~ LR R
3% s Lk~ ) R RIEPIEGFENE > W
R P BRI s L~ ) K R BPIE
UL BB S Wi s WOIE R L
BIBHEE S A L 3% s W 3B s 52 FE F5
(H=039)BHEEMK® L £ ~ ) K R &
(H=0.61~0.67) °

£ 8 LIS 7B P E M KR A B il 5 P 4B
(BB Q=752cms)

Table 8 Case simulation of habitat classification
and H index by different methods (Q=752cms)

w L J R

752¢ms method | method | method | method

Pool 22% 27% 34% 28%

Riffle 2% 54% 37% 39%

Run 75% 2% 2% 2%

Glide 1% 17% 27% 31%

Hindex | 0.39 0.61 0.67 0.67

T 1S 7 KA 52
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H=0.39) 5 /KERRFM: i 2 AR b 52 P b 2 37
ST M o (B v i R IR AR s 52 Nl
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SR 2 B B o
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