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Population and Distribution of Sea Pen (Virgularia juncea) in
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5 T BAREYREEE (Virgularia juncea){EISCEERIERIAR DL » AWFFEFIA GPS » Wific &l ~ HJE Kk
(R LE)ENE: - AT RIS R R I SR 0 AR R U o A ST o IS BRIV S 4 vh 45 A TS S
(e DIAL > 23 A& 23°38.530°-38.740° N, 119°36.280°-36.560° E » A {HI &Y 58 /) A i i #9) 6.1ha
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Abstract

To understand the condition of sea pen (Virgularia juncea) in Chitou Bay, Global Positioning
System (GPS) was used to investigate the population and distribution of sea pen in the intertidal and
subtidal zones. Tides, terrain, and biological behavior of sea pens were also taken into consideration.
Results show that sea pens were distributed in the center of Chitou Bay which ranged between
23°38.530°-38.740” N, 119°36.280°-36.560° E. The measurable area of sea pen was about 6.1ha, in which
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the population was between 0 to 27 m™, and the mean density was 2.9 m™. Sea pens were distributed

around the low-tide line at spring tides. Sediment particles in sea pen habitats ranged from “very coarse

2

sand” to “pebble,

and the sorting coefficient was between “moderately sorted” and “poorly sorted.”

Higher density of sea pens were found out in poorly sorted pebble habitats.

BRSEEA : W~ o0 An ~ WA

Keywords : sea pen, distribution, intertidal zone
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Fig. 1. Sea pen Virgularia juncea in Chitou Bay.
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Fig. 2. The sampling area (marked gray) of sea
pen in Chitou Bay of Penghu, Taiwan.
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Fig. 3. Sea pen sampling frame.
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Fig. 4. Sampling area and sampling points. Black frame: sampling area of sea pen; 1-8 and a-y: sampling

point of subsoil (1-8 : sea pen=7.5m; g-1, I-n, g-s : sampling area of sea pen ; a-f, j, k, 0, p, t-y: around the

sampling area of sea pen) ; blue frame: sampling area of turbidity; ®: sampling point of water temperature.
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Fig. 5. Black frame: Sampling area of sea pen; yellow line: low tide -84 cm; blue line: low tide -105 cm;

red line: low tide -143 cm (height is relative to local annual mean water level).
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Table 1. Organic content, median, sorting coefficient and slit/clay content of subsoil in Chitou Bay *:
rock substrate, no sampling

) Organic Median Sorting coefficient Slit/Clay
Sample Location

content  Md (mm) Level Coefficient Level content
A 23°38.785N 119°36.225E  5.94% 0.71 coarse sand 3.27 very poorly sorted  2.11%
B 23°38.705N 119°36.225E  5.77% >256 boulder <0.35 very well sorted  1.15%
C  23°38.625N 119°36.225E  5.28% >256 boulder <0.35 very well sorted  1.51%
D  23°38.545N 119°36.225E  5.04% >256 boulder <0.35 very well sorted  0.38%
E 23°38.465N 119°36.225E  5.43% >256 boulder <0.35 very well sorted  1.03%
F 23°38.785N 119°36.325E  6.46% >256 boulder <0.35 very well sorted  1.85%
G 23°38.705N 119°36.325E  6.09% 3.36 granule 1.70 poorly sorted 4.89%
H 23°38.625N 119°36.325E  4.98% 2.74 granule 1.09 poorly sorted 1.61%
| 23°38.545N 119°36.325E  5.46% 2.32 granule 1.13 poorly sorted 2.15%
J 23°38.465N 119°36.325E  5.92% >256 boulder <0.35 very well sorted  0.68%
K 23°38.785N 119°36.425E  5.50% >256 boulder <0.35 very well sorted  0.81%
L 23°38.705N 119°36.425E  5.07% 3.59 granule 1.44 poorly sorted 3.47%
M 23°38.625N 119°36.425E  5.33% 4.43 pebble 1.22 poorly sorted 3.03%
N 23°38.545N 119°36.425E  5.23% 1.44 ver)slacr:)darse 1.58 poorly sorted 0.86%

O*  23°38.465N 119°36.425E - - - - - -

P 23°38.785N 119°36.525E  5.57% 2.45 granule 0.87 moderately sorted 0.69%

Q 23°38.705N 119°36.525E  4.82% 2.63 granule 0.85 moderately sorted 0.78%

R 23°38.625N 119°36.525 E 4.94% 2.84 granule 0.93 moderately sorted 1.63%

very coarse

S 23°38.545N 119°36.525E  5.55% 1.92 q 0.88 moderately sorted  1.84%
san

T 23°38.465N 119°36.525E  6.55% 3.25 granule <0.35 very well sorted  1.84%
. extremely poorly

U  23°38.785N 119°36.625E 5.70% 0.33 medium sand >4 sorted 2.47%

V  23°38.705N 119°36.625E  5.78% >256 boulder <0.35 very well sorted  0.89%
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W 23°38.625N 119°36.625E 6.11% 13.35 pebble <0.35 very well sorted  0.62%
X 23°38.545N 119°36.625E  6.05% >256 boulder <0.35 very well sorted  0.33%
Y  23°38.465N 119°36.625E  6.58% >256 boulder <0.35 very well sorted  1.06%
1 23°38.650N 119°36.480E  4.83% 3.89 granule 0.78 moderately sorted  1.33%
2 23°38.610N 119°36.370E  5.29% 3.05 granule 1.23 poorly sorted 2.34%
3 23°38.610N 119°36.380E  5.07% 2.69 granule 1.20 poorly sorted 2.06%
4 23°38.610N 119°36.390E  5.30% 2.96 granule 1.18 poorly sorted 1.43%
5 23°38.580N 119°36.310E  5.10% 2.62 granule 115 poorly sorted 2.25%
6 23°38.580N 119°36.380E  5.36% 2.73 granule 1.22 poorly sorted 2.47%
7 23°38.570N 119°36.300E  5.29% 2.50 granule 1.10 poorly sorted 2.42%
8 23°38.550N 119°36.290E  5.23% 2.62 granule 1.31 poorly sorted 2.68%

I ~ YR K TR B T f% 2010/8/17 16:00 fft AL &K 34.27°C < 1 A

TERF T AT S T ISE B 1Y) - 2R 32 /K IR
23.22+4.48°C (2010/7/1-2011/6/30) » 8 H Y
AR RS 28.84£1.62°C ¢ 1M =i

Temperature('C)
[\=]
~
—e—

36 T

o
(@]
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—_
oo
T

1 H R KR AR > R385 15.94£1.78°C (f&l
8) - M i (KI5 2011/1/30 04:00 Fiac %Ay
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12 :
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Abstract

Understanding the long-term process underlying natural landscape changes is central to drive the
conservation efforts of wildlife habitats. We produced multi- temporal land cover maps for monitoring
landscape change in the Wu-Shyr-Keng area of Taiwan, using remote sensing data and image
classifications from Satellite Pour L observation de la Terre. The results show that overall accuracies of
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classification maps for 1995, 2001, 2006 and 2012 are around 90%. The spatial distribution of forest
declined sharply, and forests were replaced by bare area between 1995 and 2001 because of natural
disasters. Then we analyzed landscape structures across managed range and the surrounding areas at a
low altitude experimental station of Endemic Species Research Institute. Our results suggest that although
forest covers have restored in 2012, wildlife habitats may suffer from damages and fragmentation. Hence,

a sustained research is necessary to observe disturbance effects for wildlife populations.

BRERF : BFAEVIREE L ~ B SRS ~ (RGBS ~ B

Keywords : wildlife habitat, remote sensing, landscape structure, low altitude experimental station,

fragmentation
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Fig. 1. General geographical features of this study site in Wu-Shyr-Keng area.
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Table 1. Satellite Pour L observation de la Terre (SPOT) images used in this study

Sensor Acquisition dates Correction levels
SPOT 2 21" October 1995 Level 3
SPOT1 20" November 2001 Level 3
SPOT 4 7™ December 2006 Level 3
SPOT5 13" December 2012 Level 3
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Fig. 2. Post-classification maps for (a) 1995, (b) 2001, (c) 2006, and (d) 2012.
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Fig. 3. Landscape structures for wildlife habitats in the three zones during 1995~2012. Low altitude

experimental station (LAES) is expressed as zone 1 and the buffer 0~1 km and 1~2 km for LAES are

denoted as zone 2 and zone 3, respectively (See Fig. 1).
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Table 2. Accuracy assessment for the image classifications from 1995 to 2012

Classified class 1995 2006 2012

PA UA PA UA PA UA PA UA
Forest 93.51 92.31 91.78 93.49 94.29 90.83 94.79 91.74
Bare area 89.01 88.04 90.74 88.29 91.82 90.99 92.52 90.83
Other land-use 83.59 86.29 84.55 83.87 81.54 87.60 83.33 89.43
OA 89.78 89.56 90.00 90.89

PA=producer’s accuracy (%); UA=user’s accuracy (%); OA=overall accuracy (%)
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Abstract

Bats are the only mammal that can truly fly. The habit of bats roosting in the day and active during
the night lead to observation difficultly, especially when it comes to their mating behavior. The Formosan
lesser horseshoe bat (Rhinolophus monoceros) is an endemic species and cave dwelling bat in Taiwan. Its
impressive colony can contain hundreds or thousands of individuals roost in caves or tunnels. In the paper,
we describe the mating behaviors of Rhinolophus monoceros observed at an artificial tunnel in southern
Taiwan in February of 2012 and 2013. During mating, the male kept in upside down posture behind the
female and pressed its abdomen closely against the back of the female. The male suppressed the female
by its wings and bit its neck to control its posture while the female hung its legs in the air. The longest
mating time of a pair Formosan lesser horseshoe bats in our observations was more than 30 minutes.
Furthermore, we found that individuals seemed insensitive to our disturbance during mating than when
not, as they usually flee upon our approach. In addition, we also observed some mating behaviors in other
colonies in 2013. This paper provides the first published information on the mating behavior of
Rhinolophus monoceros, and the first field observation and image evidences of mating behavior of bats in
Taiwan. Based on our observation during 2012-2013 and review of relative literatures, we try to discuss
the mating season and mating system of Rhinolophus monoceros.
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Fig. 1. A pregnant female Formosan lesser
horseshoe bat with a swollen belly in Yilian
county on 2" May 2013.

LAt B 5 22 8 I\ B A B 5T R B
(1995) 112 15 AL T B3 BA L1 5 22 8 )\ SRl
SERIE B OB BRI ST ~ B8 (2001) 12 B R
R G 11 3t [ =2 88 N i S R R SR 1) (R o oL
SEFEREMIRASE ~ Chen et al. (2009) #5A[E 1



290

| 1 |\ SRR S SRR I A BT - DURGR
(2009) £ 5T &8/ |\ i BEHEL AR AT 5

28 \FE SIERCE TR RECkk

201272 16H » FAMATTE R SRR A 5
SR — B N\ T AT e ) 3 B
W o PEHUEMNBR T B S i@ R 22 18 B S
gt o AT HE SRR SR B 2 1 I
J2 % Sl (Coelops frithii formosanus)ti £ I
& AR BRI BT AR B E ) (8 R
KEKL o B HIAEMGGHHER YUER 218
/N SR Y A 25068 o BB SR B 2 A
TE SRR D » 73 RIKYH 20 F130% © F
M7 E H 141 /e A A LGS » 35 2 TE S
BRI A LR - B3 AGUER GRS nT a5
S0 EE T |\ e W L 2 1 A R BE B R Y R (I
BRI S EE 177 fEREA DRI30A RINSTE

S BRSO T R S A B

B R FI B RN A 20066 2218 |\ S 2R 4R o
B IRE 20 P S N SR B A ORI R - 3l
e B ) SRBERY BLSR © SR ARIRS #3457 S
g > KER o rbRiE ([ e R R > AlE
2 2 |\ SRR SRR ) o
TSR A% 7T SRR A HE R 77
EBERITT RS (@2) o KL H 1417 1757 #EFALE LA
Wbk AL ke 2B IRIENTT S - MR8 28
WRHE A 141K 5077 TRAfE > BRERIRINF 3357 8 o Al
SO M 1% 77 IO R 25 B - A ACHCIREER
HYGE T BAI_E E DU Bl TCHE 20 (4 5 By 2584 > LA
ARG AT AR 77 A MR 1 > I LA B B IR
WS 5 RIS o ERET S EE T A2 o (HEE
FRIEE 2% » Tt T o LA S0 {4 e i o S (81
3) o JEFE AT HF R B I 2 R S A MR
(R 8 (8 4) - KDL A RR RSSO T A5 o HH L HE
I 2 F R 2 208 |\ SR ) 5O o

[ 2.2012 5 2 F 16 H A0 SR B 22 |\ SR ACBO T 7S > BEIECE A2 1% > MENECEAG R -
Fig. 2. The mating behavior of a pair of Formosan lesser horseshoe found on 16" February 2012 in

Pingtong county. The male bat is on the left behind the female bat.
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3. BB |\ S IR & £ ACHCIRFIR (H MR (2 S AL o
Fig. 3. During mating the male Rhinolophus monoceros sometimes bites the neck of the female.

8 4. 20124F 2 H 16 H AZHCH) B2/ |\ Sl » 5 77 SRR AR S0 B3 S i 77 PR P TR E A HCAR A
Fig. 4. Mating behavior of Rhinolophus monocero found on 16th February 2012. A male bat in the back
inserts its penis into the vagina of a female bat in the front.
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Fig. 5. Penis (arrow) of a male Rhinolophus monoceros right after mating found on 6" Feb. 2013 in

Pingtong county.
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Fig. 6. The mating behaviour of Rhinolophus monoceros found on 6" February 2013 in Pingtong county.

This picture shows a male with an erected penis after completing mating.
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Fig. 7. Mating behaviour of Rhinolophus monoceros found on 7" February 2013 in Dungshan district,

Tainan City.
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Using photochemical reflectance index to estimate
photosynthetic light-use efficiency of Pinus taiwanensis in
high and low elevation in different seasons
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AWIF e LA 1 A A R VAR IR o0 A > EL LR 2 2 ES BE R A 18— ZE A (Pinus taiwanensis
Hay. ) ¥ 5 » TR AR 2= A R HUE 0 (12,600 m) e 2 72 0K35 (#7800 m).Z )¢ & 1 F G FI
57 [photosynthetic light-use efficiency, LUE = Y& A& Tt % (photosynthetic photon
flux density, PPFD)1E13E Fr 2 5 5 3% DAL 22 S 5 885 (photochemical reflectance index, PRI), =
(Rs31-Rs70)/ (Rsar+Rs70) 1 Z BTR » LGS B ~ A\ ~ 5 4 HREF A RS Y 2 R L RE ST
T BG W AT o f5 FLEET - PRI LUES) & B8 Y FE (PPFD).Z M i B 8L 2 T e T B A o (£ FEARIA]
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Fid e B 5 P X Bl e AR 44 B PPFD 2 B 2 AR EAH B o AR B o3 b7 T {5 21 5 FEaX > B
LUE = 6.505 — 1.470+In(PPFD) + 0.084+[In(PPFD)]?> + 70.606°PRI — 16.696°In(PPFD)*PRI +
0.996¢[In(PPFD)]**PRI, (r* = 0.910, P<0.001) ° % & #l.2 PPFDELPRI{X A LUt » (A 53 LUEZ H#E
eI o 68 B R 0 200 5 7 2 L AL £ {0 5 9 ) 2 MR 2 T AR L AR > P (R BB () i
#0.912(P<0.001) » 1 Hal iR 7 i R X=Y > #n] R A bl /772 X3 LA 5115 2 PPFDELPRI
SRHEAG B FEAE AN NI ~ 281 BOCE T 2GRt -

Abstract

We investigated the relationship between photosynthetic light-use efficiency [LUE, =
(photosynthetic rate) / (photosynthetic photon flux density, PPFD)] and the photochemical reflectance
index [PRI, = (R531 - R570)/(R531- R570)] of pine needles (Pinus taiwanensis Hay.) under different
PPFD at high (2,600 m a.s.l) and low-elevation (800 m a.s.l) sites through different seasons. Results
indicate that both PRI and LUE decreased with the increasing of PPFD and the decreasing of temperature.
When data obtained at different elevations and seasons were pooled for analysis, at a given level of
illumination, LUE always showed a significant positive correlation with PRI. Because both the intercept
and slope of LUE-PRI equation showed a negative regression with PPFD, an empirical regression model,
ie. LUE = 6.505 — 1.470<In(PPFD) + 0.084¢[In(PPFD)]*> + 70.606*PRI — 16.696+In(PPFD)*PRI +
0.996¢[In(PPFD)]%PRI, can be appropriate for multiple regression analysis (r* = 0.910, P<0.001). Based
on the close correlation between the estimated and measured LUE (Y = 1.001-X - 0.002, r2 = 0.912,
P<0001), we conclude this empirical regression model can be used to simulate the seasonal and diurnal
variations of LUE for P. taiwanensis under varied PPFD grown at high- and low-elevation sites.

BREERR MR  BER DGR ~ OLERER ~ Gl T EEL ~ T

Key words : altitude, leaf spectral reflectance, photosynthetic light-use efficiency, pine, season.
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al. 2004; Holt et al. 2005) © [l 8 3% & R
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T HOERHIZLRE (PSII efficiency) B2 PRI R
SR 2 EAHRR o Wi R 7 R 202 R K
BARZHEE[XEEGE T &KL -
[photosynthetic photon flux density (PPFD)]H
S 2 MR EERR o A8 R A (5 R A3 2
JiF23: PSIl efficiency = ¢ + d+(InPPFD) +
e«(InPPFD)> + fPRI + g+(InPPFD)-PRI +
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et al. 2010, 2012) °
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Fig. 1. Mean (A and A) and minimum (> and 4) daily temperatures of each measuring day at high-
(open symbols) and low-elevation (closed symbols) sites, seasonal variations in photosynthetic rate and
photochemical reflectance index under 2,000 pmol m™2 s™ PPFD (P00 and PR1,gg0) as well as chlorophyli

content of Pinus taiwanensis (o and e). Values are means + SE; n = 4.
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Fig. 2. Typical light-response curves of
photosynthetic rate, photosynthetic light-use
efficiency (LUE, photosynthetic rate/PPFD) and
photochemical reflectance index (PRI) of Pinus
taiwanensis at high- and low-elevation sites in
different seasons. PPFD: photosynthetic photon
flux density. Symbols: @ = measured on Apr. 30
2004 at low-elevation site (minimum air
temperature of measuring day was 18.7 °C,), A
= measured on Dec. 22 2003 at low-elevation
site (10.2 °C), A = measured on Dec. 23 2005 at
high-elevation site (2.2 °C). Values are means *
SE;n=4.
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Fig. 3. Typical relationship between photosynthetic light-use efficiency (LUE, photosynthetic rate/PPFD)

and photochemical reflectance index (PRI) of Pinus taiwanensis measured under 5 levels of

photosynthetic photon flux density (PPFD) at high- and low-elevation sites in different seasons. Symbols:

e = measured on Apr. 30 2004 at low-elevation site (minimum air temperature of measuring day was 18.7
°C), A = measured on Dec. 22 2003 at low-elevation site (10.2 °C), A = measured on Dec. 23 2005 at
high-elevation site (2.2 °C). * and ** = P < 0.05 and 0.01, respectively.
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LUE = a + bePRI
a =c + deIn(PPFD) + e+[In(PPFD)?
b = f + geIn(PPFD) + h¢[In(PPFD)]?

YA BRI S FRIAHE R 1 TR O A TR
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LUE = ¢ + dsIn(PPFD) + e*[In(PPFD)]? + fsPRI + geIn(PPFD)*PRI+ h+[In(PPFD)]?-PRI  (4)
LUE = 6.505 —1.470+In(PPFD) + 0.084+[In(PPFD)]? + 70.606PRI
— 16.696+In(PPFD)*PRI + 0.996+[In(PPFD)]?-PRI R? = 0.910 (P<0.001) (5)
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Fig. 4. Relationships between photosynthetic light-
use efficiency (LUE, photosynthetic rate/PPFD)
and photochemical reflectance index (PRI) of
Pinus taiwanensis measured under 5 levels of
photosynthetic photon flux density (PPFD) at high-
(O) and low-elevation (@) sites across many
seasons. Daily minimum temperatures of measuring
days and needle chlorophyll concentration
ranged -1.6-22.2 °C and 1.4-4.5 mg gDW™* mg,
respectively. Each point represents the mean
value of 4 replications. *** = P < 0.001.
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THIF 2 A VR 2R B e AL B2 S G
fi SOl Rt R X2 AR e B 25 Bil PPFD . B
ff o ***: P<0.001

Fig. 5. Intercepts and slopes of regression equations
between photosynthetic light-use efficiency and
photochemical reflectance index of Pinus
taiwanensis in response to photosynthetic photon
flux density (PPFD). *** = P < 0.001.
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Fig. 6. Relationship between measured and
estimated photosynthetic light-use efficiency
(LUE) of Pinus taiwanensis from the equation
of LUE = 6.505 — 1.470In(PPFD) + 0.084+[In

(PPFD)]? + 70.606°PRI — 16.696+In(PPFD)s
PRI + 0.996+[In(PPFD)]?*PRI. Symbols indicate
measured under different PPFD. ( @ = 200 pumol
m? s’ A =400 pmol m? s, A = 800 pmol
m?s’; o= 1200 umol m? s*; o = 2000 pmol
m? s1); PPFD: Photosynthetic photon flux; PRI:
Photochemical reflectance index; and *** = P <
0.001.
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Strachan et al. 2002; Stylinski et al. 2002; Filella
et al. 2004)
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Phenological differences between sterile and fertile fronds in
a dimorphic fern, Osmundastrum cinnamomeum (L.) C.Presl

(Osmundaceae)
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Abstract

Osmundastrum cinnamomeum (L.) C.Presl (Osmundaceae) is a dimorphic fern with distinct
morphology in its sterile and fertile fronds. This study investigated phenology of O. cinnamomeum at
Cao-Pi wetland in northeastern Taiwan from February 2009 to January 2010, comparing the phonological
difference between sterile and fertile fronds. Among the 80 sampled plants, all fertile fronds emerged in
March, whereas sterile fronds emerged from April to September. The mean monthly temperature, day
length and daily solar radiation during the period of the emergence of fertile fronds were both lower and
shorter than those of the sterile fronds. The life span of fertile fronds was ca. 1 month, much shorter than
that of sterile fronds (ca. 6.3+1.5 months). Additionally, those sterile fronds emerging early in the growing

season usually had longer life span than those emerging later.
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[ (Chiou et al. 2001; Lee et al. 2009a) °
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Table 1. The average life span of fronds in different ferns (unit: month)

Species fFri)r:cliz Sterile fronds FSet ZL:Ieef;?onnddss/
Dimorphic
Danaea wendlandii 2 4.0 39.6 0.10
Osmundastrum cinnamomeum * 1.0 6.3 0.16
Plagiogyria adnata ® 47 30.3 0.16
Plagiogyria dunnii ° 4.4 22.1 0.20
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Monomorphic
Acrorumohra hasseltii ®
Blechnum orientale °
Cyathea hancockii
Cyathea metteniana ’
Cyathea podophylla ®
Cyathea podophylla ’
Cyathea spinulosa °
Dictyocline griffithii var. wilfordii °
Diplazium dilatatum ®
Diplazium doederleinii ®
Diplazium petri °
Diplazium pullingeri ®
Histiopteris incise °
Pleocnemia rufinervis °
Pteris wallichiana ®
Sphaerostephanos taiwanensis °
Thelypteris angustifoia *

Hemidimorphic
Acrostichum danaeifoltum *
Osmunda claytoniana °

(BRI e T Bl 2 P B R T
23.7 22.7 1.04
25.9 27.5 0.94
15.9 15.0 1.06
19.5 21.2 0.92
26.1 25.8 1.01
26.6 28.3 0.94
6.6 8.0 0.83
15.1 15.0 1.01
18.3 19.8 0.92
14.2 15.8 0.90
17.5 20.1 0.87
16.8 16.7 1.01
7.7 6.9 112
17.2 18.1 0.95
6.1 5.1 1.20
13.1 12.3 1.07
9.6 11.0 0.87
41 7.7 0.53
4.7 4.8 1.05

! This study. * Sharpe and Jernstedt 1990. * Mehltreter and Palacios, 2003. * Sharpe, 1997. ° Lee et al.,

2008. © Lee et al., 2009a. 7 Lee et al., 2009b.
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B 1. WFFEE L E (B E http://maps.google.com) ©
Fig. 1. Location of the studied area. Map was modified from http://maps.google.com.
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Fig. 2. Daily solar radiation and day length of the studied area. (Daily solar radiation and day length are
provided by Fushan Research Center and Central Weather Bureau, respectively, from Febuary 2009 to
January 2010).
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Table 2. The life span (mo.) of the fertile and sterile fronds of Osmundastrum cinnamomeum emerged in
different months in this study

Life span (mean+SD)(no. of fronds)

Time Fertile fronds Sterile fronds
March 1.0 (123)*
April 7.0£0.9 (391)°
May 6.4+0.8 (204)™
June 5.6£0.7 (73)°
July 4.3+1.2 (3)"
August 3.8+0.5 (8)*
September 2.9+0.6 (76)°
Average 1.0 (123) 6.3+1.5 (755)

¢ The same letters indicate the mean life spans of fronds are not significantly different according to
One —way ANOVA and Scheffe post-hoc test (p<0.05).

BRI 3 A A9 (19.4°C) Bl F e 7K it 2z P FU) 0 0 1) P B P A7 A (22
BHRE AR A 7 B S5 2F P 0 49 A A9 3): Bt — L LI EREMT AN @49 A)Z2R8 5
(21.0°C-28.9°C) ([& 3) = LA 2009 £ 2 H-2010 BRI BT - & 2 SE R 2P B AIIBR 1B H [ K
1 H—REERRER s e S B IERA YR I AR M LA > OB H 15
WEl H I ~ AR R RS H RS RE 2 B W~ AR P89 H R 5 & 2 R B
% > B RHEE SRR (EAHRA (1o = 0.58-0.76) » {H EFHRE (r = -0.60-0.94) (3 3) »

3R 3. RELEBTER T BEL R R R 1 ZHHBAYE © ns: REHEE > *:0.01 < p <0.05; **: p < 0.01

Table 3. The Spearman rank correlation coefficient (rs) between the emergence number of sterile fronds
of Osmundastrum cinnamomeum and climatic factors at different intervals. ns: not significant; *: 0.01< p
<0.05; **:p<0.01

Period Feb,2009-Jan,2010 Apr-Sep, 2009
Mean month temperature (C) 0.58* -0.94**
Month precipitation (mm) -0.15ns -0.26ns

Mean day length (hrs) 0.76** -0.60*

Mean daily radiation (MJ/m?) 0.62* -0.66**




EEEYIZ B ERTSE(TW J. of Biodivers.) 15(4): 311-322, 2013 317

1400
1350
1300
1250
1200
1150
1100
1050
1000
950
900
850
800
750
700
650
600

Precipitation (mm)

550
500
450
400
350
300
250
200
150
100

50 101
0 i

Feb Mar Apr May Jumm Jul Aug Sep Oct Nov Dec Jan

Month
3. ffFFeihlE < A RE SR e (B TR - fEil
W50 5 2009 4 2 H % 2010 4E 1 H) ©
Fig. 3. Climate diagram of the studied area. Data
provided by Fushan Research Center from
Febuary 2009 to January 2010.
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Zanthoxylum acanthopodium DC. (Rutaceae), a Newly
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Abstract

323

Zanthoxylum, comprising about 200 species in the world, is a large genus of the family Rutaceae.
Nine species were recorded in the 2™ edition of Flora of Taiwan. In the course of our botanical inventory,

Z. acanthopodium DC., heretofore unknown in Taiwan, was collected from central and eastern part of the

island. Z. acanthopodium is easily distinguished from other congenors by leaf rachises with conspicuous

wings, and secondary veins of leaflet adaxially blades evident. In this report we provide a description and

colored photographs taken from the wild to aid identification.
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Zanthoxylum acanthopodium, new to Taiwan
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Introduction

Rutaceae consists of 162 genera and 1,650
species (Thorne & Reveal 2007). The genus
Zanthoxylum (Rutaceae) consists of about 200
species in the world (Hartley 1966; Porter 1976;
Reynel 1995). Primarily pantropical, the two
subgenera sometimes are regarded as distinct
genera (Brizicky 1962). Taiwanese Zanthoxylum
were recorded seven species by Liu (1955), nine
species by Chang (1974), nine species by Chang
and Hartley (1993) and Ho (2007) ecorded ten
species. In the course of our botanical inventory,
Z. acanthopodium DC. was found in central and
eastern Taiwan, representing a new record for
this island. Z. acanthopodium belongs to the
subgenus Zanthoxylum L. that comprises about
15 species, and is primarily found in the
temperate zone of eastern Asia and north
America (Brizicky 1962).
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Key to the subgenus of Zanthoxylum
Al: Perianth in a single series ------- Zanthoxylum
AZ2: Perianth in two series ----------------- Fagara

Key to the species of subgenus Zanthoxylum in
Taiwan
Al: Leaf rachises with conspicuous wings
B1: secondary veins of leaflet adaxially blades
evident------ Zahthoxylum acanthopodium
B2: secondary veins of leaflet adaxially blades

Z. armatum
A2: Leaf rachises terete or with narrow wings
extending to not more than 1 mm on each
side
B1: Leaves 3-foliolate ------- Z. pistaciiflorum
B2: Leaves 3- 7(or 9)-foliolate
C1: Leaflet membranous, ovate, 2.5-3 cm long

-- Z. simulans

C2: Leaflet coriaceous, oblong-lanceolate, 10
cm long --------------m-m-mom - Z. wutaiense
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Zanthoxylum acanthopodium DC., Prodr. 1:727.
1824. ‘S 1L

Dioecious shrub. Branchlets, glabrous,
shallowly rimose, bears lenticels and straight
prickles. Prickles, 1.5 cm long, 8 mm wide at
base 1.5 mm thick. Young branchlets, glabrous.
Leaves odd-pinnate, alternate; leaflets 5~7,
lateral leaflets opposite, terminal leaflet the
largest. Rachis conspicuously winged, width
1.4~2.5 mm (including the width of petiole),
widest near terminal leaflet; glabrous, straight
prickles on both surfaces, unequal in length,
1.5~4.5 mm long. Straight prickles paired at base
of petiole, subequal in length; tinged red at apex;
widened and flattened at base.Terminal leaflet
elongate elliptic, 2.9~5.2 cm long, 8.3~12.7 mm
wide, thin chartaceous, glabrous on both surfaces.
Petiolules 0 (~4.5) mm. Apex acute; base cuneate;
margin obtusely serrate, bears pellucid glands at
tip. Surface of leaflet blades flat. Midrib straight
and glabrous, elevated and bears ca. ascending
short prickles abaxially. Lateral veins and
veinlets inconspicuous. Lateral leaflets 2~3 pairs,
elliptic, 1.3~2.5 cm long 0.6~0.9 cm wide,
sessile, the shape and size of each leaflet pairs
unequal; glabrous on both surfaces; thin
chartaceous. Apex acute; base cuneate to widely
cuneate; margin obtusely serrate, bears pellucid
glands at tip. Surface of leaflet blades flat.
Midrib straight and glabrous. Lateral veins and
veinlets inconspicuous.

Flowers unisexual. Pistillate inflorescences
terminal on twigs, raceme or short panicle, 1.2
c¢m long (including peduncle) 0.8 mm across, ca.

9 flowers. Peduncle subsessile, bears short hairs.
Bracteole 1, elongate deltoid, brownish, ca. 1
mm long. Pedicels 1.5 mm long 0.4 mm across,
bear short hairs. Pistillate flowers: Sepals 6,
lanceolate. Petals absent. Staminodes absent.
Carpels 2, subovoid, conspicuous, glabrous, bear
translucent gland dots on surface, fused at lower
part. Gynophore 1, subglobose, about the same
size as a carpel, glabrous. Hypogynous. Styles ca.
1 mm long, glabrous, recurved. Stigmas capitate.
Ovules 2 per carpel.

Distribution: Bhutan, Burman, India, Indonesia,
Laos, Malaysia, Myanmar, Nepal, Pakistan,
Sikkim, Thailand, Vietnam, and China. (Hartley,
1966; Zhang et al., 2008.) In Taiwan, found at
medium elevations in the central and eastern
part.

Specimen examined. TAIWAN. Nantou County:
Sinyi Township (23°29°54” N /120°52’52” E)
alt. 2226m Hsu 14240 (TAIE); Hualien
County: Zhuilu Old Road
(24°10.581’N /121°31.335’E) alt. 671 m

Hsu 16762 (TAIF).
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Fig. 1. Zanthoxylum acanthopodium DC. A: habit; B: spine; C: female inflorescences; D: fruits; E:
secondary veins of leaflet.
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Fig. 2. Zanthoxylum acanthopodium DC. A: habit; B: female inflorescences; C: fruits; D: secondary veins
of leaflet.
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Fig. 3. Distribution of Zanthoxylum acanthopodium DC. in Taiwan.
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Two Species of Colura (Family Lejeuneaceae) Newly
Recorded to Taiwan
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Abstract

There are three species of the genus Colura (Lejeuneaceae), C. acroloba, C. inuii and C. tenuicornis,
previously reported from Taiwan. This paper describes two newly recorded species, namely C.
calyptrifolia and C. conica. Their illustrations, habitat, and distribution are provided, plus a key to the
species of Colura in Taiwan, for the identification.
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Introduction

Colura is a large pantropical genus of
Lejeuneaceae, consisting of about 70 species
(Gradstein and Costa 2003). Colura is easily
distinguished from other genera of Lejeuneaceae
by having (1) epiphyte or epiphyllous, (2) lateral
leaf with a strongly diverging bifid underleaf, (3)
leaf lobes with variously saccate upper part and
the sac with a pore and valve, and (4) cylindrical
and inflated leaf lobule with involute free margin,
usually connate with the leaf-lobe (Yang 2009).

Three species of the genus Colura have
been reported from Taiwan. There are C.
acroloba (Mont. ex Steph.) Ast, C. inuii Horik.
and C. tenuicornis (A.Evans) Steph. (Piippo
1990, Lin 2000, Zhu and So 2001, Yang 2009,
Wang et al. 2011). In our recent plant inventory
survey of Taiwan, we found C. calyptrifolia
(Hook.) Dumort. and C. conica (Sande Lac.)
K.1.Goebel, as two new records to the liverwort
flora of Taiwan. This paper briefly describes
them with illustrations and information on
habitats and geographical distributions. A key to
the species of Colura in Taiwan is also provided
for identification. The voucher specimens are

Accepted: November 08, 2013
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deposited at the Herbarium of Endemic Species
Research Institute (TAIE), the Herbarium of
Tunghai University (TUNG), and the Herbarium
of Eszterhazy College (EGR).

Taxonomic Treatment

Colura (Dumort.) Dumort. & S /8

Recueil Observ. Jungerm. :12. 1835. Type:
Colura calyptrifolia (Hook.) Dumort. (=
Jungermannia calyptrifolia Hook.)

Keys to the species of Colura of Taiwan

1. Cells of leaf lobes without trigones and
intermediate thickenings; sac with a narrow
prolongation at the tip...................ooeel. 2

1. Celis of leaf lobes with distinct trigones and
intermediate thickenings; sac ovate to
triangular-ovate without a narrow prolongation
At the tiP .. 3

2. Sac fusiform, prolongation shorter, separation
between sac and prolongation sharp; keels of
perianth short..........cccocevevenenn. C. calyptrifolia

2. Sac lanceolate, prolongation strongly elongated,
separation between sac and prolongation not
sharp; keels of perianth elongated strongly......
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................................................... C. tenuicornis
3. Valve connecting with the leaf lobule without
hinge cells; leaves entire at margin...................
........................................................ C. acroloba
3. Valve connecting with the leaf lobule with
hinge cells; leaves nearly entire to slightly
denticulate.........ccveivivinecie e 4
4. Sac usually acute at apex; valve composed of
13-17 median cells and a circle of 15-16
hyaline cells..............cooeiiniinnn, C. conica
4. Sac usually rounded at apex; valve composed
of 16-20 median cells and a circle of 17-19
hyalinecells................................. C. inuii

Colura calyptrifolia (Hook.) Dumort., Recueil
Observ. Jungerm. :12. 1835.

fEE e SE R Figs. 1, 3a—c
Description:

Plants small and prostrate in small dense
patches; pale to bright yellowish green in
color, occasionally white. Stems up to 5 mm
long and 66-97 um in diameter, with leaves
0.74-1.30 mm wide, irregularly branched. Leaves
contiguous, erect-spreading from the substratum,
and narrowing toward the apical beak, about 0.3
mm wide and 1.2 mm long including lobular
beak, free part of antical lobe convex with
margin crossing stem, margins entire. Cells of
leaf lobes thin-walled, without trigones and
intermediate thickening; median cells 15-22 x
20-46 um, and basal cells larger. Cuticle smooth.
Oil-bodies 7-31 per cell, oblong to orbicular in
shape, with minute granules and smooth surface.
Leaf lobule about twice as long as lobe, strongly

inflated forming a fusiform sac, with a narrow
beak-like prolongation at the tip, free margin
involute strongly; valve at the mouth of the sac,
ovate to short-ligulate, composed of 13-15
median cells and a circle of 15-16 thin-walled,
hyaline marginal cells, and connected with lobule
by rectangular hinge cells. Underleaves distant,
deeply bilobed; lobes triangulate to lanceolate,
up to 280 um long and 4-8 cells wide at base,
margins entire. Perianth obovoid, about 1.3 mm
long and 0.5 mm wide, with 5 erected or
horizontal horn-like keels and very short beak.

Habitat:

In the British Isles, C. calyptrifolia is
common in lowland and subalpine at elevations
from near the sea-level to 610 m, and found more
often on rocks than on trees and shrubs (Paton
1999), whereas, in Brazil it is distributed at high
elevations of 2,350m to 2,400m in the Serra do
Itatiaia and found on branches and twigs of
shrubs (Gradstein and Costa 2003). Our
examinations of five specimens reveal that this
species is distributed at elevations from 2,170 m
to 3,450 m, and all found on tree barks or twigs
in American and African,. Apparently, C.
calyptrifolia is an epiphyte, growing on twigs
and bark of shrubs, in the tropical mountains at
elevations above 2,000 m, while near the sea
level in oceanic temperate regions. In Taiwan, C.
calyptrifolia is an element of mid-elevation
coniferous forests of the Central Mountain Range
at elevations above 2,000 m , growing on dead
twigs of Yusania and dead branches of conifer
tree, mixed with Cololejeunea magnilobula
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(Horik.) S.Hatt., Lejeunea flava (Sw.) Nees,
Frullania sp., Metzgeria sp. and Ulota crispa
(Hedw.) Brid.

Distributions:

Oceanic-temperate regions of Africa, Latin
America, western Europe (Gradstein and Costa
2003), and Sikkim Himalaya (P6cs pers. comm.).
Common in Atlantic Europe (Jovet-Ast 1954),
new to E. Asia and Taiwan.

Specimens examined :

TAIWAN. llan County: Twin Brothers Lakes
located on northern part of the Central Mountain
Range, on dead twigs of the Yushania
niitakayamensis (Hayata) Keng f., beside lakes,
without any shade, mixed with Cololejeunea
magnilobula (Horik.) S.Hatt., Lejeunea flava
(Sw.) Nees and Ulota crispa (Hedw.) Brid., at
2,130 m in elevations, 121°28°26”E; 24°28°43”
N, Oct. 20, 2011, J. -D. Yang 7313 (TAIE,
TUNG, EGR). Hualien County: Along ridge of
southern part of the Central Mountain Range,
accessed via trails from Tafenjianshan to
Heishueitang, on the dead branches of conifer
tree, growing with Cololejeunea magnilobula
(Horik.) S.Hatt., Frullania sp. and Metzgeria sp.,
at 3,121 m in elevations, 121°01' 22" E; 23°26'
19" N, Aug. 12, 2011, J. -D. Yang 6959 (TAIE).

Additional specimens examined:

DOMINICA. Prov. San José de Ocoa, Central
Cordillera, road between San José de Ocoa and
Valle Nuevo, moist slopes with shrubs and pine
forest with Blechnum and Lycopodiaceae, in

Two new records of Colura species in Taiwan

places with abundant tree ferns above La Nuez,
at 2,170-2,200 m in elevations, on twigs of a
bush, Apr. 3, 2007, Schafer-Verwimp & Verwimp
26686 (EGR). VENEZUELA. Mérida State,
Sierra Nevada National Park, La Aguada station,
lower edge of the moor, with Espeletia schulzii,
Ruilopezia atropurpurea, Chaetolepis lindeniana,
etc., on branches, at 3,340-3450 m in elevations,
71°05' W; 8°35' N, Feb. 5, 1997, T. Pdcs
9702/DF (EGR). TANZANIA. Kilimanjaro
Mountains, Marangu Route, subalpine Erica
arborea forest around Mandara Hut, corticolous,
on Erica arborea, at 2,820 m in elevation, May,
19, 22, 1989, T. Pécs & S. Orban 89145/AD
(EGR). Mt. Meru, WSW slope, montane
rainforest in the Engare Narok Gorge, near the
bridge, on decaying Ericaceous twigs, at 2,350 m
in elevation, Dec. 13, 1989, T. Pdcs 89265/C
(EGR). UGANDA. Mbale District, W approach
of Mt. Elgon, along Sasa Trail, Aroung and
above Sasa River Camp, bamboo (Sinarundinaria
alpina) stand with patches of broadleaved
Hagenia-Rapanea-Ocotea-Afrocrania forest,
Undergrowth of Mimulopsis alpina, on half
woody twigs of Mimulopsis alpina, at 2,900 m in
elevation, 34°26-27°E; 1°10.3’N, Sep. 21 & 23,
1997, K. A. Lye 23016 p. p. (EGR).

C. tenuicornis (A.Evans) Steph.: JAPAN.
Kyushu, Kagoshima-ken, Isl. Yakushima,
between Arakawa Dam and Kosugi-dani, at 700
m in elevations, on leaves. Dec.7, 1979, coll. Z
Iwatsuki; det. M. Mizutani [Bryophyta Exsiccata
Fasc. 3 (1981) Edited by Z. Iwatsuki & M.
Mizutani] (TUNG).
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Remarks:

Colura calyptrifolia can be distinguished
from other Colura species of Taiwan based on
characters of cells without trigones and
intermediate thickenings, lobule strongly inflated
forming a fusiform sac and with a narrow
beak-like prolongation tip. It is most closely
related to the widely distributed pantropical C.
tenuicornis (A.Evans) Steph. C. tenuicornis
differs from C. calyptrifolia by having a lanceolate
sac like lobule; prolongation strongly elongated,;
separation not sharp between sac and prolongation;
perianth with strongly elongated horn-like keels.
In Taiwan, C. tenuicornis is usually epiphyllus
and distributed in lowland, but C. calyptrifolia is
an epiphyte and only distributed at high mountains.
Horikawa (1934) reported C. pseudocalyptrifolia
Horik. from Mt. Arisan (Shinboku-Numanodaira),
Mt. Taiheizan (Toganoodani-Sukoishi-Mururoafu),
and Mt. Chipon (Miharashi-Miyama-Kiriyama-
Chiponsan) in Taiwan. The syntype of C.
pseudocalyptrifolia is located at Mt. Taiheizan
which is close to our collection of C. calyptrifolia.
Hattori (1951) treated it as C. calyptrifolia var.
pseudocalyptrifolia (Horik.) S.Hattori, a taxon
with a range from Shikoku, Yakushima to Taiwan.
He remarked that “C. tenuicornis seems to stand
near this.” Jovet-Ast (1954) considered C.
calyptrifolia var. pseudocalyptrifolia as a synonym
of C. tenuicornis. Futhermore, Mizutani (1961)
stated that Japanese plants of C. tenuicornis are
not typically developed as those in the tropical
region, and thus approximating C. calyptrifolia
in size. Accordingly, the plants are often diffcult
to distinguish from the latter. After examining the

specimen of C. tenuicornis from Yakushima,
Japan, and the figure of C. pseudocalyptrifolia
(Horikawa 1934, p. 290), we found that both
species have longer sac elongation, slender
underleaf-lobe, and elongated horn-like keels of
perianth, well agreeing with C. tenuicornis,
while different from C. calyptrifolia.

C. calyptrifolia is an oceanic-temperate
species found in the continents of Africa,
American and European (Gradstein et al. 1983).
As it has been also found in Sikkim Himalaya of
Asia, the finding of C. calyptrifolia in Taiwan
reveals a disjunctive distribution. Nevertheless,
the oil bodies in the leaf cells of C. calyptrifolia
are usually homogeneous (Paton 1999), with an
exception in Taiwan’s collections, which display
minute granular, a character occurring in C.
tenuicornis.

Colura conica (Sande Lac.) K.l.Goebel, Ann.
Jard. Bot. Buitenzorg 39: 3. 1928.
IRYEE T Figs. 2, 3d, e

Description:

Plants small and prostrate, pale to yellowish
green in color. Stems up to 12 mm long, 79-103
um in diameter, with leaves 1.6-3.1 mm wide,
irregularly branched. Leaves imbricate to
contiguous, erect-spreading from the substratum,
0.8-1.0 mm long, 0.4-0.7 mm wide; dorsal
margin plane, crenulate to serrate or serrulate.
Cells of leaf lobes thin-walled, trigones large,
intermediate thickenings very distinct; marginal
cells quadrate to rectangular, 21-28 x 16-25 pm;
median cells isodiametric to hexagonal, 25-46 x



336

23-33 um; basal cells similar to median cells and
larger 49-60 x 21-34 pm. Cuticle smooth.
Oil-bodies up to 35 per cell, oblong to orbicular,
granular. Leaf lobules about one and a half as
long as lobe, strongly inflated forming a
triangular-ovate sac with acute or sometimes
round to subacute apex; free lateral margin
involute strongly; valve at the mouth of the
sac, ovate to short-ligulate, composed of 13-17
median cells and a circle of 15-16 very
thin-walled, hyaline marginal cells, and
connected with lobule by narrow rectangular
hinge cells. Underleaves distant, deeply bilobed,
the lobes lanceolate, up to 340 um long, 4-5 cells
wide at base, margins entire. Fertile plants,
sporophyte, and gemmae not seen.

Habitat:

Colura conica is epiphyllous. In Borneo it is
distributed at lowland, in coastal marsh-forests,
mangroves, hygrophilous forests, brooklet or
river banks, and Dipterocarpaceous forests at
elevations up to 200 m (Jovet-Ast 1954). In
China it grows on the leaves of trees and shrubs
in the monsoon forest of Hainan Island at
elevations of 600-1,200 m (Zhu and So 2001). In
Fiji Islands, it is found on living leaves from
lowland rainforest to mountain rainforests at
elevations up to 1,010 m (Pécs and Eggers
2007). In Taiwan, this species grows in humid
hardwood forest at lowlands at elevations below
1,000 m, on the living leaves of ferns, mixed
with epiphyllous Lejeuneaceae, e.g. Leptolejeunea
elliptica (Lehm. & Lindenb.) Schiffn.,
Cololejeunea ceratilobula (Chen) R.M.Schust.,

Two new records of Colura species in Taiwan

C. planissima (Mitt.) Abeyw., C. goebelii (Gott.
ex Schiffn.) Schiffn., C. spinosa (Horik.) S. Hatt.

Distribution:

Colura conica is widespread in the
Indo-Malesian-Oceanian, with a range in Sri
Lanka to Thailand, Vietnam, China (Hainan),
the Philippines, Borneo, Papua New Guinea,
Australia, New Caledonia, the Carolines, and
Samoa (zZhu and So 2001; P6cs and Eggers
2007). It is new to Taiwan.

Specimens examined:

New Taipei City: Fushan reservoir, Ha-pen Trail,
Nan-shi Stream watershed, near the 1.5 km trail
marker, mixed hardwood forest, epiphyllous on
leaves of fern Cyclosorus truncatus (Poir.) Farw.,
mixed with Cololejeunea spinosa, C. goebelii,
C. ceratilobula, C. longifolia, Leptolejeunea
elliptica, Lejeunea anisophylla, and L. ulicina, at
320 m in elevations, 121°31°25.0”E; 24°46°
23.7°N, Sep. 14, 2007, J.-D. Yang 4647f (TAIE).
Fushan reservoir, Ha-pen Trail, Nan-shi Stream
watershed, near the 1 km trail marker,
bamboo-hardwood mixed forest, epiphyllous on
leaves of fern Angiopteris lygodiifolia Rosenst.,
mixed with Cololejeunea ceratilobula, C.
goebelii, C. spinosa, C. inflata, C. planissima,
Leptolejeunea elliptica, Lejeunea exilis,
Dipasiolejeunea cavifolia, and Radula sp., at 510
m in elevations, 121°30°377E; 24°46°41”N, Sep.
14, 2007, J.-D. Yang 4,680m (TAIE). Hualien
County: Yuli, Chikeshan, near the Fute Temple,
creek bank, mixed hardwood forest, epiphyllous,
on leaves of fern Woodwardia sp., mixed with
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C.
and

Cololejeunea ceratilobula, C. goebelii,

planissima, Leptolejeunea elliptica,
Lejeunea anisophylla, ca. at 850 m in elevations,
121°23°16.2”E; 23°23°15.3”N, Oct. 18, 2007,

J.-D. Yang 4738y (TAIE).

Remarks:

Colura conica is characterized by its
slightly denticulate leaves, cells with distinct
trigones and intermediate thickenings;
triangular-ovate sac with acute apex, and valve
connected with lobule by narrow rectangular
hinge cells. These characters are distinguishable
from those of other species of Colura of Taiwan.
C. conica is similar to C. inuii Horik., which is
only distributed in Taiwan and Japan
(Tanegashima and Ryukyu) (Furuki 2001; Zhu
and So 2001). The latter differs in the sac
rounded at apex and larger valves composed of

16-20 median cells and 17-19 hyaline cells.
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abcdef
200 pm hijk
500 pm lmnopgq

y6959:abchij
y7313:defgklmnopq

Fig. 1. Colura calyptrifolia (Hook.) Dumort.: a. beak-like prolongation at the leaf tip; b. median cells of
leaf lobes; c. cells near the leaf base; d. valve at the mouth of the sac, connected with lobule by
rectangular hinge cells; e, f. valves; g. oil bodies in the median cells of leaf lobe; h, n. ventral view of a
portion of sterile plant; i—k. underleaves; I. perianth and sporophyte; m. dorsal view of a portion of sterile

plant; o—q. leaves. Drawn from J. -D. Yang 6959, 7313.
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100 yumabcdeh

20 pm g
500 umflmn y4647-col:abcdefghijlmn

50 pm jj v4680-col:k
200 pmk

Fig. 2. Colura conica (Sande Lac.) K.l.Goebel: a. median cells of leaf lobes; b. basal cells of leaf lobe; c.
marginal cells of leaf lobes; d, e. apex of lobule sacs; f. ventral view of a portion of sterile plant; g. oil
bodies in the cells of leaf lobe; h. underleaf; i. transverse section of stem; j. valve; k—n. leaves. Drawn

from J. -D. Yang 4647f, 4,680m.
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Fig. 3. Colura calyptrifolia (Hook.) Dumort.: a. plants; b, valve (arrowed); c, oil bodies in the median
cells of leaf lobe. (All photographed from J. -D. Yang 7313); Colura conica (Sande Lac.) K.l.Goebel: d.
ventral view of a portion of plant; e. oil bodies in the median cells of leaf lobe. (d. photographed from J.

-D. Yang 4,680m; e. photographed from J. -D. Yang 4647f).
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Cheilolejeunea nipponica (S. Hatt.) S. Hatt., a Newly
Recorded Liverwort in Taiwan
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Abstract

Thirteen species of the genus Cheilolejeunea (Lejeuneaceae) have been reported from Taiwan. This
paper describes and illustrates C. nipponica (S. Hatt.) S. Hatt. as a new record in Taiwan, and provides

with information on its habitats and distribution.
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Cheilolejeunea nipponica new to Taiwan
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Introduction

The genus Cheilolejeunea is a large
pantropical genus of the family Lejeuneaceae.
Since 2008, three new records have been added
to the Taiwanese Cheilolejeunea flora (Yang and
Lin 2008; Yang and Lin 2012). Furthermore,
Leucolejeunea was treated as a synonym of
Cheilolejeunea (Ye and Zhu 2010). Thus a total
of 13 species have been reported in Taiwan
(Yang 2009; Yang and Lin 2012).

In our recent studies on Cheilolejeunea of
Taiwan, we found a newly recorded species,
Cheilolejeunea nipponica (S. Hatt) S. Hatt.,
from Orchid Island. This paper briefly describes
its characters with illustrations and provides
information on its habitats and distribution.

Taxonomic Treatment

Cheilolejeunea nipponica (S. Hatt.) S. Hatt,,
Misc. Bryol. Lichenol. 1 (14): 1. 1957.
H AR ¢ Fig. 1

Description:
Plants minute, yellowish brown to dark

Accepted: November 08, 2013
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brown when dried. Stems up to 15 mm long,
51-74 pum in diameter, with leaves 0.43-0.68
mm wide, irregularly branched; ventral
merophyte of the stem 2 cells wide; cross-section
of the stem consisting of 7 epidermal cells and
8-9 much smaller medullary cells. Leaf-lobes
imbricate, obliquely spreading, ovate, slightly
falcate, 0.34-0.38 mm long, 0.23-0.26 mm wide,
apex rounded, usually slightly incurved; margin
entire. Cells of leaf lobes thick walled, trigones
small to large and intermediate thickenings
indistinct; marginal cells 11-16 x 9-12 m,
median cells 18-22 x 15-19 pm, basal cells
21-31 x 16-19 pum. Cuticle smooth. Leaf lobule
ovate to oblong-ovate, 1/2-2/3 as long as the
lobe, inflated; free margin sometimes slightly
incurved; apex constricted; the first tooth
indistinct; the second tooth acute, 1-2 cells
long, usually incurved; keel slightly arched.
Underleaves distant, 2—3 times as wide as the
stem, 0.17-0.20 mm long, 0.15-0.19 mm
wide, bilobed to ca. 1/3 of the underleaf
length, transversely to subtransversely inserted.
Autoicous. Androecium usually terminal on long
branches; bracts 3-8 pairs, closely imbricate;
bracteole restricted to the base. Gynoecium
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usually terminal on long branches, with 1-2
subfloral innovations; bract lobes oblong, ca. 0.6
mm long, 0.3 mm wide, with acute apex and
entire margin; bract lobule sublinear, ca. 3/5 as
long as bract lobe; bracteole oblong to ovate, ca.
0.5 mm long and 0.3 mm wide, with entire
margin. Perianth obovate, inflated, with 4-5
smooth keels.

Habitats:

Cheilolejeunea nipponica is usually found
on rocks or on bark of trees, and sometimes on
soil in lowland forests. In Japan, it is distributed
from Honshu to Ryukyu at elevations of 60400
m (Mizutani 1982). In China it is distributed in
the southwest region below 800 m in elevations
(Zhu et al. 2002). In Taiwan, the specimens were
collected from soil, rocks and tree trunks in the
tropical monsoon forests of Orchid Island at
20-200 m in elevations.

Distribution:
China and Japan (Mizutani 1961 and 1982,
Zhu et al. 2002 ). New to Taiwan.

Specimens examined :

Taitung County: Orchid Island, near the
Hsiaotienchih (/)N K i), on soil, mixed with
moniliata,
Radula
Heteroscyphus planus, ca. 200 m in elevation,
22°04'35" N, 121°30'34" E, 23 July 1997,
Chi-Da Wu et al. 1123a (TAIE, TUNG). Orchid
Island, near the Hsiaotienchih (/[\Xi#), on rocks
with thin layer of soil, ca. 200 m in elevation,
22°04'35" N, 121°30'34" E, 23 July 1997,

Frullania Drepanolejeunea

dactylophora, apiculata. and

Chi-Da Wu et al. 1130 (TAIE, TUNG). Orchid
Island, near the Chungai Large Bridge (25K
%), on tree, at 20 m in elevation, 22°00°33"N,
121°34°147E, 22 July 1997, Chi-Da Wu et al.
1470 (TAIE, TUNG). Orchid Island, near the
Hsiaotienchih (/"X i), on stone, mixed with
Frullania moniliata, ca. 200 m in elevation,
22°04°35”N, 121°30°34”E, 23 July 1997, Chi-Da
Wu et al. 1898a (TAIE, TUNG).

Remarks:

Cheilolejeunea nipponica is distinguishable from
other species of Cheilolejeunea in Taiwan by
having: 1) plants minute, with leaves usually less
than 0.7 mm wide, 2) a large leaf lobule with
strongly constricted apex, 3) apical tooth acute,
1-2-celled, 1-2 times as long as wide, usually
incurved, 4) the bracteole of androecium
restricted to the base. It is closely related to
Cheilolejeunea obtusifolia (Steph.) S. Hatt.;
however, the latter differs from C. nipponica by
the unicellular, strongly elongated apical tooth,
3-6 times as long as wide, presence of male
bracteoles throughout the androecium, and leaf
lobes squarrose when moist. (Mizutani 1982;
Yang and Lin 2012).
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Fig. 1. Cheilolejeunea nipponica (S. Hatt.) S. Hatt. a, cells near the leaf apex; b, median cells of leaf lobe;
¢, cells near the leaf base; d, cross-section of stem; e—f, leaf-lobules; g, female bracteole; h—i, female
bracts, j—k, leaf lobules; I, ventral view of male branches; m, ventral view of a portion of plant, with
female branch and perianth; n—o, underleaves (Drawn from Chi-Da Wu et al. 1123a, 1130).
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