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Abstract

In species distribution models, the performance of maximum entropy (MaxEnt)
highly depends on the quality of the input data, particularly the representativeness
of species occurrence records. However, sampling bias in practical studies often
leads to reduced model accuracy and generalization capabilities. Because the choice
of background data is crucial for correcting sampling bias, this study aimed to com-
pare the effects of different background data sampling methods on MaxEnt model
performance, using the endemic and vulnerable plant species (Prunus taiwaniana)
as the research subject to explore the best strategy for predicting its distribution.
Five background data sampling methods were compared: target group density, tar-
get species density, random sampling, constrained distance, and minimum convex
polygon. The results showed that target group density and target species density

performed well, with Boyce index values exceeding 0.9, indicating that these two
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methods effectively correct sampling bias and capture a wide range of environmen-
tal conditions. Furthermore, predictions from the best-performing model revealed
that P. taiwaniana prefers cold environments and exhibits high sensitivity to specific
climatic conditions, such as precipitation levels and diurnal temperature variation.
The most suitable habitats are primarily concentrated in the mid-elevation moun-
tainous regions of central and northern Taiwan. This study emphasizes the impor-
tance of selecting appropriate background data sampling strategies, particularly for
rare or threatened species. Proper sampling methods not only significantly improve

model accuracy but also provide crucial scientific support for conservation efforts.

Key words: maximum entropy, sampling bias, Prunus taiwaniana, target group

density, conservation.
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tion model) °
Fig. 1 (a) Geographical location of the study area; (b) Species occurrence records (black circle; n =

44) and digital elevation model.
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[ 2 AR FRERVIUE 574 » (2) BEMEUEE © (b) HARMEEE © (o) HEEEHS®E » (d) ZPREEHEE -
(e) /N2 EHIE - (b) M (c) AHE MR ARAURREAS -

Fig. 2 Different background data sampling methods: (a) Random sampling, (b) Target species den-
sity, (c) Target group density, (d) Constrained distance and (e) Minimum convex polygon. (b)

and (c): Whiter areas represent higher sampling intensity than other sampling sites.



J& P LALG R (F Ry R EE > RTE H AR
TS Y AT IR B A U ([
2¢) °

(PU) SZPREERE

AR R R i E IR Y
T R BR VAT AT W I > DU vk
BEAERE ENEEHVERES - B8
= o DAERE R I SR A 75 1A% R G
FyElL - FH S 10 km Y B
EETE - FTA B AR5 B E
WIREE S FE A - 75
PEMEEURE - s ARG YIRERY B AT S AT
N i P e L R L BRI RG (T
2d)

R 1 AEBEA R E R IE AR RIERE

IEEYIE DR BV FRBI N EE

(L) /2B HE

KEER T A NIRRT EE
M/ NYZBIP & - B a8
AN SR EE AV YL (convex hull) -
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Table 1 Model performance with different sample bias correction methods

Method

Target group density
Target species density
Random sampling
Constrained distance
Minimum convex polygon

BI AUC
0.92 0.93
0.91 0.91
0.89 0.91
0.71 0.78
0.20 0.55

BI = Boyce index

AUC = Area under the receiver operating characteristic curve
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C.

3 A EERERIEE A T B (Prunus taiwaniana) FVREMUEE VETENIGE R > (a) HEEEHEE
W (b) BEMETE 0 (o) BIRHEE - (d) ZIREEE > (o) RN ZEHE - SEERLE
REE M RES -

Fig. 3 Predicted habitat suitability for Prunus taiwaniana under different background data sampling
methods: (a) target group density, (b) target species density, (¢) random sampling, (d) con-
strained distance, and (e) minimum convex polygon. Higher and lower suitability is represent-
ed in red and blue, respectively.

11
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Fig. 4 Importance of environmental variables in the MaxEnt model for Prunus taiwaniana distribu-

SR FEE (Prunus taiwaniana) 73 AT EZM: > FLs HAERERE & E HL

tion, based on the target group density sampling method.
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variables for Prunus taiwaniana in the
MaxEnt model.
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Appendix 1 Predictor variables used for the model species distributions

Variable
Annual mean temperature

Mean diurnal range (Mean of monthly (max temp - min temp))
Isothermality (BIO2/BIO7) (x 100)

Temperature seasonality (Standard deviation % 100)
Max temperature of warmest month

Min temperature of coldest month

Temperature annual range (BIO5-B106)

Mean temperature of wettest quarter

Mean temperature of driest quarter

Mean temperature of warmest quarter

Mean temperature of coldest quarter

Annual precipitation

Precipitation of wettest month

Precipitation of driest month

Precipitation seasonality (Coefficient of variation)
Precipitation of wettest quarter

Precipitation of driest quarter

Precipitation of warmest quarter

Precipitation of coldest quarter

Altitude

Slope

Aspect

Land cover
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Abstract

Three new-naturalized Poaceae species, Eragrostis tef (Zuccagni) Trotter, Megathyr-
sus trichocladus (Hack. ex K. Schum.) Salariato & Zuloaga, and Phalaris angusta Nees
ex Trin. in Taiwan are described herein. Line drawings, photos, and brief keys to these

genera in Taiwan are provided to facilitate identification.

Key words: New-naturalized, Poaceae
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Introduction

A checklist of the naturalized flora
in Taiwan has been catalogued by Wu et
al. (2004) and updated steadily, and 695
alien species belonging to 95 families
have been listed by Chang-Yang et al.
(2022). In the latest checklist by Chang-
Yang et al. (2022), Poaceae comprises 95
species, with the main component of the

Taiwanese naturalized flora. Chen et al.

Received: September 28, 2024

Accepted: September 26, 2025
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(2011) listed nineteen species of the ge-
nus Eragrostis Wolf. Among them, only
two species, E. ciliaris (L.) R. Br. and
E. curvula (Schrad.) Nees, are listed as
alien species (Chang-Yang et al. 2022).
Based on the vouchers and results of my
surveys, | confirmed that E. tef (Zuccag-
ni) Trotter has been naturalized in the
plains in Taiwan (Fig. 1).

Megathyrsus species in Taiwan

had been revised by Jung (2023), and
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two species with one variety were listed
as naturalized weeds in the plains and
low elevations in Taiwan. Based on the
vouchers and results of my surveys, I
confirmed that M. trichocladus (Hack.
ex K. Schum.) Salariato & Zuloaga has
been naturalized at plains in Kinmen (Fig.
3), Lanyu, and Taiwan (Fig. 4).

In addition, Chen et al. (2011) re-
corded that three Phalaris spp. in Tai-
wan are aliens and locally naturalized in
Taiwan. Herein, I report that P. angusta
Nees ex Trin has been locally naturalized
in the plains of northern Taiwan. The
description, line drawing of these three
weedy grasses, and brief keys to their
genera in Taiwan are also attached below

for identification.

Taxonomic treatment

1. Eragrostis tef (Zuccagni) Trotter,
Boll. Soc. Bot. Ital. 1918: 62, 1918.
Boulos, Fl. Egypt 4: 256, 2005;
Quattrocchi, CRC World Dictionary

of Grasses: 862, 2006; Peterson, In:

23

Barkworth et al. Fl. North Amer. 24:
85,2007. &%k Fig. 1 & 2

Poa tef Zuccagni. Diss. Ditef 1775.

TYPE: RUSSIA, Astrachan, Dolanker,

s.n. (K, MO 2967228, photo)

Annual. Culms erect; 20-90 cm
long; nodes swollen, to 2 mm wide. Li-
gule a fringe of hairs, to 0.5 mm long;
collar dominant, margin hairy, hairs 3—4
mm long. Leaf-blades 10-30 cm long;
2—4 mm wide. Inflorescence anapical
spreading panicle, outline ovate, 10—40
cm long; lowermost panicle branches
whorled at lower nodes, panicle branches
flexuous, glabrous in axil, bearded near
the pulvini (swollen bases) of branches
near axils, hairs to 4 mm long. Spikelets
are solitary and pedicelled, comprising
4-12 fertile florets, with diminished
florets at the apex. Spikelets oblong in
outline, laterally compressed, 5.5-9 mm
long; 1.5-2 mm wide. Lower glume
lanceolate; ca. 0.3 mm long, 1-keeled,

0-veined, apex acuminate. Upper glume



lanceolate, ca. 1 mm long, 1-veined, apex
acuminate. Lemma elliptic, 1.5 mm long,
membranous, keeled, 3-veined, apex
acute, falling when caryopsis mature.
Palea elliptic, 2-keeled, upper parts of
keels scaberulous, apex truncate. Anthers
3, elliptic, ca. 0.2 mm long. Caryopsis
oblong, ca. 0.5 mm long, dark brown.
Specimens examined: TAIWAN.
Taipei City, Bei-Tou District, Ruan-Qiao,
18 Jun 2022, M.-J. Jung 6592 (TAIF);
Taichung City, Ho-Li District, Yue-Mei,
10 Nov 2021, M.-J. Jung 6569 (TAIF);
Chuan-Hua County, Tien-Chung Hsiang,
Er-Shui, 31 Aug 2020, M.-J. Jung 6255
(TAIF), 14 Sep 2021, M.-J. Jung 6533
(TAIF); Yulin County, Da-Pi Hsiang, Da-
Pi, 7 Jun 2022, M.-J. Jung 6588 (TAIF),
Lin-Nei Hsiang, Lin-Nei, 5 Jul 2021, M.-
J. Jung 6514 (TAIF); Nantou County,
Chu-Shan Township, Ching-Shui-Shi, 5
Jul 2021, M.-J. Jung 6516 (TAIF), Chi-
Chi Township, Chi-Chi, 21 Aug 2023,
Ming-Jer Jung 6695 (TAIF); Kaohsiung
City, Da-Sher District, Da-Sher, 17 Oct
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2020, M.-J. Jung 6339 (TAIF); Pingtung
County, Gaushu Township, Gaushu, 25
Jan 2023, Ming-Jer Jung 6613 (TAIF),
Nei-Pu Hsiang, Nei-Pu, 17 Jun 2022,
M.-J. Jung 6590 (TAIF), Pingtung
City, Pingtung, 7 Oct 2021, M.-J. Jung
6559 (TAIF), Taiwu Township, Wuan-
an, 10 Nov 2022, Ming-Jer Jung 6602
(TAIF), Wuan-Dan Hsiang, Wuan-Dan,
27 Sep 2021, M.-J. Jung 6549 (TAIF),
Wuan-Luan Hsiang, Wu-Gou-Shui, 27
Sep 2021, M.-J. Jung 6548 (TAIF).
Notes: The vernacular name of
Eragrostis tef (Zuccagni) Trotter is tef
(Peterson 2007). It is native to West
Asia, central and eastern Africa, and nat-
uralized to temperate and tropical Asia,
Australia, Europe, South America, and
southwestern Pacific islands (Peterson
2007; Quattrocchi 2006; POWO 2024).
In Taiwan, this grass grows at roadsides
and waste places, low elevations (Fig.1).
Although it is an annual weed, I consider
this alien grass has been naturalized in

western Taiwan based on the vouchers
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that I collected steadily in recent years.

Key to the Eragrostis species in Taiwan

1. Florets articulate from above down-
ward, falling together with rachil-
la-joints.

2. Inflorescence a spike-like contracted
panicle .......................... E. ciliaris

2. Inflorescence a more or less open
panicle.

3. Cilia of lemma 1/2 as long as lem-
ma; pulvini present ..........cccceenee.
.......................................... E.tenella

3. Cilia of lemma very short, sca-

brous, pulvini wanted ...............

.................................... E. japonica

1. Florets falling off from below up-

wards, but leaving a continuous
rachilla.

4. Plants glandular on the culms, leaf
sheaths, and panicle.

5. Perennials; culm up to 110 cm;

spikelet blackish purple ..............
.................................. E. ferruginea

5. Annuals; culm 20-60 cm tall;

25

spikelet green or dark green.

6. Spikelet 1.5-2 mm wide; lemmas
1.5-2mm long ........... E. minor
6. Spikelet 2-3 mm wide;
lemmas 2-2.8 mm long
eeeeeeeenn.EL cilianensis
4. Plants eglandular.
7. Panicle contracted and spikelike.

8. Spikelet 1-2 mm broad; low-
er panicle branches 3-8 cm
ceveeeneens . nutans
8. Spikelet 2-3 mm broad; lower

panicle branches 0.5-2.5 cm.

9. Palea apex acute, the keels
ciliolate but not winged; pan-
icle 2—8 cm, pilose in axils
....................... E. cylindrica

9. Palea apex toothed, the keels
winged, ciliolate along the
wings; panicle 10-15 cm, gla-
brous in axils ......... E. nevinii

7. Panicle open and spreading.
10. Leaf blades long pilose on both
surfaces ............ E. pilosissima

10. Leaf blades glabrous, pubescent,



or pilose in part.
11. Anthers longer than 0.7 mm.
12. Palea deciduous...........
eeveee.. E.atrovirens
12. Palea persistent.

13. Branchlets and pedicels dis-
tinctly or obscurely glandu-
lar; leaf blades flat, 2-6 mm
wide; leaf sheath compressed
.................... E. ferruginea

13. Branchlets and pedicels eg-

landular; leaf blades involute,
1-2 mm wide, leaf sheath not
compressed ......... E. curvula

11. Anthers shorter than 0.5 mm.

14. Tips of lemmas widely diver-
gent, giving a serrate appear-
ance to the spikelet ............
........................... E. tenuifolia

14. Tips of lemmas slightly di-

vergent or appressed to the
lemmas above.

15. Spikelet ovoid, more than

2-4mmwide...........o.oe

........................ E. unioloides

26

New-naturalized Grasses

15. Spikelet lanceolate to linear,
less than 2 mm wide.
16. Spikelet less than 1.5 mm
wide; annuals.

17. Axils of panicle branches
and mouth of sheath pi-
lose ................. E. pilosa

17. Axils of panicle and
mouth of sheath not pi-
lose.

18. Lowermost branches
glabrous near their pul-
vini ....... E. multicaulis

18. Lowermost branches

bearded near its pulvini

16. Spikelet 2-2.5 mm wide;
annuals or perennials.

19. Plant robust, up to 90 cm

tall ................ E. fauriei

19. Plant slender, up to 60

cm tall.
20. Keels of palea ciliolate;
anther 0.3-0.4 mm long;

leaf ............ E. brownii
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Fig. 1 Distribution map of Eragrostis tef (Zuccagni) Trotter in Taiwan.
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Fig. 2 Eragrostis tef (Zuccagni) Trotter. A: Habit. B: Node. C: Leaf blade base and ligule. D: Leaf collar
and blade base, lateral view. E & F: Part of the panicle axis, showing the bearded pulvini and gla-
brous axils. G-I: Spikelets. J: Lower glume. K: Upper glume. L: Lemma. M: Palea. N: Anther. O:
Caryopses.
2 &%k (Eragrostis tef (Zuccagni) Trotter) ° A * fEfE ° B & ffi o C + BER BRI EAEEE o D @ HEHAEL
B AL - (U - E & F 2 BEIHECFPIRR » 0 SRR B R HEH#OEE © G-1: /Ml - T2 4h
R KR L SME - Mt AfE e N fEdy - Ot gk -
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20. Keels of palea hispidu-
lous; anther 0.1-0.2 mm
long; leaf base sparse-
ly......o...... E. cumingii

2. Megathyrsus trichocladus (Hack. ex

K. Schum.) Salariato & Zuloaga, Plants

12(399): 11, 2003. &4 K3 Figs. 3-5

Panicum trichocladum Hack. ex K.

Schum., Pflanzenw. Ost-Afrikas 5c: 103,

1895.

TYPE: TANZANIA. Kilimanjaro, H.
Meyer 140 (B, photo).

A perennial grass, habit 0.2-1 m
tall, with short rhizomes, culms much-
branched, rambling, 20-230 cm long,
and rooting from the lower nodes. Leaf
sheath compressed, keeled, pilose or gla-
brous; ligule a ciliate membrane, ovate,
to 2 mm long, adaxial surface pilose,
margins scabrous; blades narrowly lan-
ceolate to lanceolate, 5-30 cm long, 418
mm wide, rounded at the base, apex

acuminate. Panicle open, ovate in out-
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line, 6-20 cm long, moderately branched,
glabrous or sparsely long-ciliate on the
distal branches and pedicels, and densely
hairy on the main axis around and im-
mediately below the lowest branches,
rarely glabrous; panicle branches pilose
or glabrous. Spikelets 2.5-3 mm long,
lower glume round to ovate, 1-3-veined,
surface glabrous, apex round. Upper
glume ellipse, 5-veined, surface gla-
brous, apex acute. Lower floret sterile,
lower lemma similar to upper glume,
outline ellipse, 5-veined, apex round;
lower palea narrowly elliptic, 2-veined,
scabrous on veins, apex truncate. Up-
per floret fertile, upper lemma elliptic
in outline, 2.5-4 mm long, surface ru-
gose, margins involute and enclosed at
the basal part, 5-veined, apex acute and
pointed. Upper palea ellipse in outline,
margins with two involute lobes, rugose
at intercostal region; lodicules 2, to 0.2
mm long, apex truncate; anthers 3, | mm
long; ovary fusiform, to 0.4 mm long;

caryopses obovoid, embryo and hilium



to 1/2 length of caryopses, apex truncate.
Specimens examined: TAIWAN. New
Taipei City, Hsinchuang District, Hsin-
chuang, 5 Sep 2024, Ming-Jer Jung 7051
(TAIF), Youth Park, 23 Jan 2021, Ming-
Jer Jung 6403 (TAIF); Taichung City,
Beitun District, Dakung, 20 Jul 2024,
Ming-Jer Jung 6998 (TAIF); Nantou
County, Minchien Township, Songbuo-
keng, 21 Aug 2024, Ming-Jer Jung 7032
(TAIF); Tainan City, East District, Tung-
ning Road, 29 Aug 2002, Ming-Jer Jung
361 (TAIF); Hualien County, Shoufong
Township, Shuhu, 4 Sep 2024, Ming-
Jer Jung 7047 (TAIF); Taitung County,
Lanyu Township, Tungching, 27 Mar
2008, Ming-Jer Jung 2614 (TAIF); Kin-
men County, Jinning Township, Shuanli,
17 Jul 2024, Ming-Jer Jung 6994 (TAIF),
Kinsha Township, Mt. Wuhu, 16 Jul
2024, Ming-Jer Jung 6984 (TAIF).

Notes: Megathyrsus trichocladus (Hack.
ex K. Schum.) Salariato & Zuloaga is
native to tropical Africa, and naturalized

in Malaysia and South America (POWO
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2024). In Kinmen and Taiwan, this grass
is naturalized at roadsides or waste lands
around forests (Figs. 3 and 4). In the
past, I misapplied the vouchers cited in
the previous as Megathyrsus maximus
(Jacq.) B. K. Simon & S. W. L. Jacobs,
but it could be determined by using the
following key to the Megathyrsus spe-

cies in Taiwan.

Key to the Megathyrsus species in Tai-
wan

1.Culms much-branched and rambling, low-
er nodes rooting ..........ccoceeveeveriuennns
.................................... M. trichocladus
1.Culm usually solitary and erect, low-

er nodes not rooting.....................

2. Rachis scabrous and sparsely pilose
ceeeveeneennes M. infestus

2.Rachis glabrous or scabrous............. 3

3. Intercostal regions of lower lemma
glabrous ...,
......................................... M. maximus

3. Intercostal regions of lower lemma
eeeneeee. M. maximus var. pubiglumis

3. Phalaris angusta Nees ex Trin. Sp.
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Fig. 3 Distribution map of Megathyrsus trichocladus (Hack. ex K. Schum.) Salariato & Zuloaga in Kin-

men.
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Fig. 4 Distribution map of Megathyrsus trichocladus (Hack. ex K. Schum.) Salariato & Zuloaga and
Phalaris angusta Nees ex Trin. in Taiwan.
4 B4 RFR (Megathyrsus trichocladus (Hack. ex K. Schum.) Salariato & Zuloaga) BIZREREL (Phalaris
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e

Fig. 5 Megathyrsus trichocladus (Hack. ex K. Schum.) Salariato & Zuloaga. A: Habit. B: Node. C: Leaf
base, lateral view. D: Cross-section of leaf sheath. E: Ligule. F: Spikelet, lateral view. G: Lower
glume. H: Upper glume. I: Lower lemma. J: Lower palea. K & L: Upper lemmas, K: abaxial view, L:
adaxial view. M: Enlargement of upper lemma apex, lateral view. N & O: Upper palea, N: abaxial
view, O: adaxial view. P: Lodicules. Q: Anther. R: Pistil. S—U: Caryopses, S: embryo side, T: hilium
side, U: cross-section.

5 B4 KR (Megathyrsus trichocladus (Hack. ex K. Schum.) Salariato & Zuloaga) ° A : fEff - B :
Bfi o C: B AR - (AR - D HEBEIE - B B g - F /M (U © G AN - H R
L E—/NEIME » T SB—/MEAFE < K&L * 4MF - K@ 258 > L2 BREE - M @ 55 7/NE
SMFSIR I - N& O @ S5 —/MEARE > N * &1 > O © FRIHE - P - B - Q * E47 -
R HESE - S-U © AR - S ¢ BRGUER > T ¢ BRI - U - I
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Gram. 1(7): t. 78. 1827. Barkworth, In:
Barkworth et al. (eds.) FI. N. Amer.,

vol. 24. electronic version, 2020. Z2EE

E4 Figs. 4 and 6

TYPE: Sp. Gram. 1(7): t. 78, 1827.
Annuals, culms to 150 cm tall;
nodes enlarged, glabrous, leaf sheath gla-
brous, ligule ovate, membranous; blades
10-20 cm long, to 1 cm wide. Inflores-
cence an apical constricted panicle, out-
line linear, 2.5-17 cm long, 0.6—1.5 cm
wide; spikelets and branches antrorse-ap-
pressed. Spikelets ellipticto narrowly
ovate in outline, laterally appressed,
solitary, comprising 2 basal sterile flo-
rets and an apical fertile floret; without
rhachilla extension. Lower glume ellip-
tic, 2.9-3.5 mm long, shorter than upper
glume, 3-veined, intercostal regions gla-
brous, laterally compressed, keeled and
winged on central vein, wing margin sca-
brous, apex acute to acuminate. Upper
glume elliptic, 3-5.5 mm long, longer
than lower glume; chartaceous, 3-veined,

intercostal regions glabrous, keeled and

34

New-naturalized Grasses

winged on central vein, wing margin
scabrous, apex obtuse. Basal florets 2,
sterile, lemmas linear, 0.7-1.5 mm long,
margins sparsely hairy. Third floret fer-
tile, lemma laterally compressed, ovate,
2.2-3.8 mm long, cartilaginous, keeled,
inconspicuously 5-veined, intercostal re-
gions appressed hairy, apex acute; palea
narrowly ovate, membranous, 2-veined,
apex acute; anther 3, to 0.7 mm long.
Specimens examined: TAIWAN. Taoy-
uan City, Dayuan District, Dayuan, 2 Apr
2023, Ming-Jer Jung 6622 (TAIF), Lu-
chu District, Luchu, 11 Apr 2020, Ming-
Jer Jung 6228 (TAIF).

Notes: The vernacular name of Phalar-
is angusta Nees ex Trin. is narrow ca-
narygrass (Barkworth et al. 2020). It is
native to North and South America, and
naturalized in Australia, Germany, Mad-
agascar, and South Africa (Barkworth et
al. 2020, POWO 2024). In Taiwan, this
grass is naturalized at roadsides and rest-
ing farms in low elevation, northwestern

Taiwan (Fig. 4).
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lcm

Fig. 6 Phalaris angusta Nees ex Trin. A: Habit. B: Node. C: Leaf base and ligule. D: Spikelet, lateral
view. E: Lower glume. F: Upper glume. G: Lemma of sterile floret. H & I: Lemma of fertile floret, I:

lateral view. J: Palea of fertile floret. K: Anther.
6 JRFEEEL (Phalaris angusta Nees ex Trin.) » A © fEFE - B © € » C : TR FEFHITE T o« D @ /VfH »
UTEE - E - M o F 1 NFH © G © RER/NEIME « H& 1 - AJfe/INESME > 1 (lTEE - J - 1

o/ NMEPIRE © K & B4 -
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Key to the Phalaris species in Taiwan

1. Panicle spreading, lowest branches
longer than 1.5 cm........................
............................ P. arundinacea

1. Panicle constricted, lowest branches
shorter than 1 cm.

2. Panicle outline linear........ P. angusta

2. Panicle outline ovate to elliptic.

3. Margins of wings on glumes smooth

ceeeeneee. P canariensis

4. Margins of wings on glumes toothed

.................................... P. minor
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R
SHEPSNHE ~ IR ROURREE S Z R - AR HZET D RHEY) 7 4

KB 2 &) - BJEEE (Carex borealifujianica Y.F. Lu & X.F. Jin) ~ REFLES
E2 (Carex kagoshimensis Tak. Shimizu) ~ AR T (Cyperus ligularis L.) ~ KHL

YL EL (Cyperus ohwii Kiik.) N $& 17K (Schoenoplectus subulatus (Vahl) Lye) 2
EERECH, . HFESEE (Fimbristylis shimadana Ohwi) #5155 F. alboviridis C.B.
Clarke 7 #2445 MARIRATHARVE SNEIZE » BT ERET2R T ™D (Cyperus sulcinux C.B.

Clarke) ~

loH A -

HHEFHDEL (Cyperus exaltatus Retz.) 27§88 € S 3 AR 1E M

2 VEE - BEE - fE - oS
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Abstract

New taxonomic and biogeographic data for the sedges (Cyperaceae) in Taiwan are
presented based on recent field, herbaria, and literature studies. Carex borealifujianica
Y.F. Lu & X.F. Jin, Carex kagoshimensis Tak. Shimizu, Cyperus ligularis L., Cyperus
ohwii Kiik, and Schoenoplectus subulatus (Vahl) Lye are first documented in Taiwan.
Fimbristylis shimadana Ohwi is treated as a later synonym of F. alboviridis C.B. Clarke.
The identity and occurrence of Cyperus sulcinux C.B. Clarke and Cyperus exaltatus

Retz. in Taiwan are also discussed.

Key words: Carex, Cyperus, Fimbristylis, Schoenoplectus, taxonomy.

U HEHR : 2024 11 F 18 H Received: November 18, 2024
B2 HHA 1 202549 H 26 H Accepted: September 26, 2025
= M (EREETMNEHE) 5 K

ARG E T AE > e (Hsu O TRP S (Cyperus ohwii Kik.) T34
and Chung 2017 ; Hsu 2022 ; f g Lo FEFAUE - SR T 1 (Cyperus
2017 5 ¥F 2020) 0 2 [t 228 S5 LRI AY ligularis L.) #33BN S HER R © $#8E

Wk Wl o DUR 5 FEISEL B A 7K B (Schoenoplectus subulatus (Vahl)
LB 0 85 3 A A ST R i S B B R Lye) {E2Fd ~ 1= [ 4T )R 08 3 4% 50 %

=

AR RS Y HE M BIIEEE (Carex ) 0 2T EARERRIETONRIE
borealifijianica Y. Lu & XF. Jin) g~ ONATERET B RER(LIEY) - HEY)
5358 (Carex kagoshimensis Tak. Shi-  TEAE S AHERIER 24004 - (E197%
iz S s s RV LR RESLE AR

HIRIA AR LD S, - RHIPE Ly 1999
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o PBE/KERIE 2008 4 » BERIGEERT
TEEESCET—EIFH  HRER
i R 88 XE s A RE 1T A2 B RS
SLEETR M RIS HR bR T 1F Ry /D ERHE
Yy AR 2 2 1158 - mEURIEEY
BT Z TR - BRI M A EE 2 B
scl/yaE = BB R E AR
S SRR SRR 2 EE ¥ > FETR
ERR IR N 2B R A Ay O R &
(Fimbristylis shimadana Ohwi) B4y 7fi
R ET 52 0 K SR EY F alboviridis C.
B. Clarke Ry MH[E)fE 2 /H & 0F © I
ORI IR 2 =) AN SRSt Siaibi
EL (Cyperus exaltatus Retz.)) F 2B T |
Y5 (Cyperus sulcinux C. B. Clarke) 2~
PPINGERE RO AT T SRR R AR
R EN SRR EE - MRELE
B AR  ASTIRTIA

HB R H R R SRR
MY 74

AHEFE 2 ZIEIS R £ TR
H & & 2008-2025 F-BF /N ERCR K
TAI » TAIF * TNM J HAST fZ A8~
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fbal s M R B AMEAR S A BM
C-K-KAG-KYP-LD-P - PE-
US ~ TI » TNS HFEAEZETEHIF -
BFE R B L E - 8 AR U
> A7 2278 [ o AT 2 HE Y R R
im0 Hl & =& (Koyama et al. 2000) ~
H1E (Dai et al. 2010) ~ H 7 (Iwatsuki
FE 2K & % (Kern 1974) ~

(Simpson and Koyama 1998) -

et al. 2020) ~
i (Simpson 2019) ~ JL3E (Ball et
al. 2002) ~ #AEIEMN (Hutchinson et al.
2014) Sl DL HUEAE A o3 B SCRE
BRARE E L o S RE ~ 4 AR
15 R MG 2 T B iR 2 R T SR
BEZBIZE AR 2 408 -

VAg sl L
Carex borealifujianica Y.F. Lu & X.F.
Jin, PLoS ONE 17(3): €0264419 (9).
2022. Fig. 1.

Type: CHINA. Fujian Province:
Wuyishan City, Mount Wuyi, Shuilian-
dong, near Huiyuan Temple, roadside
under forest, 320 m, 24 May 2018, Jin &
Lu 4176 (holotype: ZM; isotypes: HTC,
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PE, ZM, n. v.).

el « AR - REKR
Bt WEESR L BELE 5
35-80 em » #ii =H& - ARt 8
INBREIEEE - FERBE L BN
Mo E 2.5-5 mm o [N DM RS BEEY
REWRE B EHEE  &3-10
cm &1 BN AL ELEH - FE4-101 -
HEIRPES - THR 2-3 (—6) H R ifEfE
Har BT (el e A Dk
f6)  MEREARRE IR > & 4-15 mm > &
1-1.5 mm ; BEFEEIGR > & 1-5 cm
R 3.8-5 mm - BRI BT FER
P28 o NS SRR - T A A
Bl » &8 0 & 4-5.5 mm > S
H1FEk-
WESFE®@E R ONE - R=te o & 2.5-3
mm - SelkEgedk - B3 FHk - REHE
S ER A M ETERH - BIONE
fEEE P =) > & 3.8-4.2 mm - A&
0 4 0 Sl BRAE R 1-1.5 mm & 2
W Sl ik RERAHIH
ERRIE > N ERR 7-8 Rk o R
ELREEE - FIINE - R =R
& 1.8-2.2 mm » ERERM4E - ol M

225 H 0.5-1.7 mm 275 >
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ABEISE o fEAEEIL > BRERHERY A
FEPH 3 3 -
mEag o TEHLE ) ()
JRETER % “borealifujianica” > ZI51E
FEILED - BRI A REEM -
HuE 4 A ¢ B ILE RS Ao AR
PEEEFE LT (Lu e al. 2022)
HECERNEIE (BT ~ BoR ) ResgefT e
R YR A RINEIK
300 m BA R Fr P i B B 22 - 2 A
LR~ TERE MG BB
FATEHI 34 H - &R 406 H -
Additional specimens examined:
TAIWAN. Hsinchu: Senkyakuseki ( 1l
Hl &), 1 April 1940, Simada 42694
(HAST). Miaoli: Tunghsiao ( # 5 ;
Tusyo), 380 m, 7 June 1940, Suzuki
20059 (TAI); 100 m, 24 April 2017, Hsu
9034 (TAIF; TNM); Tunghsiao Town
Seventh Cemetery ( #85 $HEE T/ 5 ),
30 m, 16 March 2012, Hsu 5492 (TAIF);
Hsinpu ( #r # ), 100 m, 2 April 2015,
Chen 1358 (TAIF); 22 March 2018,
Hsu 10280 (TAIF); 18 March 2021,

Hsu 13344 (TAIF). Kinmen: Mt. Taiwu



( & & 1 5 Taiwushan), 27 May 2002,
Huang & Wang 00055 (TAIF; TNM);
200 m, 24 May 2017, Hsu 9205 (TAIF;
TNM); 11 May 2023, Chang ZXC003616
(TAIF); Mt. Wuhu ( 7ELLT), 100 m, 23
May 2017, Hsu 9175 (TAIF); Kinmen
Botanical Garden ( <:FItEYI[E ), 80 m,
26 May 2017, Hsu 9241 (TAIF; TNM);
17 May 2022, Chang ZXC002930
(TAIF); 30-50 m, 29 April 2023, Wang
3216 (TAIF).

SEREE - BILER BN ERE T
J& (subg. Carex) 2 HEEFEELH (sect.
K $8 55 2 TR (Lu et al.
HP R R Ly T Re iR 8UR
BB TEEE (Carex ligulata Nees) 2 3T4%
YIRE S R R BRI AC R TR A
2-3 HCRR AR TEERE - B 2.5-5 mm - 3
BHE » DU R el MA 5 T
EALFTHRER 1| FUEE R -
W 5-15 mm > EEEHEE o R
R - EHBERATE B TSR
I ER 3 TP AR U H1 SR AR R A A
[ > WIFEF T 2 MERE T 8 3 A5 (&
1-E) » £ 2] 6 B M R oLhs A

Occlusae) »

2022)

r}
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Bl #R 2 YA 2 24k (& 1-L-N) -
185 & H e R BT LR 4a SO — 20
T3t 3 > A7 IR AR E BT TR K [F—
Yt o AN FE LA A4S 8% Ky 1930 4R
1B A AN 85 5
T B B EEE (Scleria lithosperma
(L.) Sw.) M ZF|Z0% - ZEAEITE
[EIREE —wEE - FEEERD S e
P9 &R R Z IR -

(Simada 42694, HAST) >

EE"'

Carex kagoshimensis Tak. Shimizu,
Acta Phytotax. Geobot. 59(1): 67, F. 1,
2A-D, 3. 2008. Fig. 2.

Type: JAPAN. Kyushu, Kagoshima:
Yoshitoshi, Hiyoshi-cho, Hioki-shi, ca.
20 m alt., 21 April 1983, 7. Shimizu 83-
104 (holotype: KYO image!; isotypes:
KAG063720 image!, KANA, KPM,
OKAY, OSA, RYU, SHO, T100010127
image!, TNS, TUS).

JREHE M « ZEAEFEAR - REER
k- B AR R
BINR LT A M 2 AR IR - AR
4 R A > £ 20-85 em > HLIT B AY
> =8P - REDLEES - SN
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4 £ 3555 cm > E 6-18mm - fi
B WP BSOS - DR R
T WEEO0S-15cm K ZH > HIEE
Figi iRy o 24 fugsE o ik
HEY1 s THAREARRIIR - & R EAE - &
1-4 cm > £ 24 mm ; {HIA4FEEIEIR -
B 4 BTG - Bl /b Sl
f£> £ 2-5 cm > 1% 8-10 mm > HE(EH
4 o TR 4TE T BIREE - & 67
mm > JeliEMA o BAETE 5 HESR S R4k
o JROTE » £ 5-6.5 mm > JElER
H1-2 mm Z ¢ AEFH3 3 BER A
HAEET o REEE > F - BSR
il - R0V - EEES =B
AE - £ 5.5-7.5 mm > el 4 L&
2-3mm 2% > FAfLEE ER 0 REE
HIEARS » Ik ESR R B - ERH
RETHEE  ZRNE - deE
R 3mm (A E5) - fEEE =R
B H g 2 EAREMA Sl 2o
SR 0 o

EEny: T EREE ()
=Y HAR R E % (Kagoshima Prefec-
ture) > SIS ATREN - FIFHE

P T fEEE #EEJR (Shimizu 2008)
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HuB 4 A RESL B ERHGENE K
HZ457 (Jin and Zheng 2013 ;
ki et al. 2020) ; AHHZEH EC KN 20E
o0 (BEE -~ =5 ) > &F9 0 Bl K

Iwatsu-

FEIHFEED (1R ) - AR ZEARE
HEER  FHENSRETHR—

NGRS S BEE 2 &P R R E 1 B AR
Ry > HERR DAL P B R R
—HE A REA 2 Z A -

EREIRIZEL Y R« ERINIEIN
300 m BA R L F 2 Rk 137
EFE N o BAfEHA 24 H > 453 3-5
ﬁ °

Additional specimens examined:
TAIWAN. Miaoli: Hsinpu ( #r 1 ), ca.
100 m, 19 February 2018, Hsu 10211
(TAIF); 22 March 2018, Hsu 10281
(TAIF); 25 May 2020, Hsu 12588 (TAIF);
5 March 2021, Hsu 13333 (TAIF). Taoy-
uan: Ryotan ( FEE ), ca. 200 m, 11 May
1925, Simada 43184 (HAST). Kinmen:
AR
), ca. 80 m, 26 May 2017, Hsu 9238

Kinmen Botanical Garden ( &

(TAIF); Mt. Wuhu ( 7L £ (1), ca. 100
m, 23 May 2017, Hsu 9169 (TAIF); Hsu



9174 (TAIF); Mt. Taiwu (Taiwushan ;

K ), 260 m, 11 March 2000, Chiu
6059 (TNM); ca. 100 m, 20 March 2000,
Leong 1744 (HAST); ca. 50 m, 24 May
2017, Hsu 9188 (TAIF); Shanhou ( Ll
f& ), ca. 20 m, 27 June 2020, Hsu 12886
(TAIF). Lienchiang (Matzu Islands):
Biyuan Park ( ZE[E/\[E ), ca. 80 m, 18
May 2019, Hsu 11658 (TAIF); Dapu ( K
1), ca. 40 m, 14 May 2019, Hsu 11574

Vb

(TAIF); Jinsha ( # ), ca. 20 m, 25
April 2007, Wang 10188 (TNM); ca. 50
m, 13 May 2019, Hsu 11539 (TAIF); 18
March 2020, Hsu 12547 (TAIF); Pishan
Trail ( B% (L] 2 # ), 50-200 m, 5 May
2010, Chen & Wang 10056 (TNM); ca.
30 m, 18 May 2019, Hsu 11650 (TAIF);
Qinbi ( /7B ), ca. 100 m, 18 May 2019,
Hsu 11672 (TAIF); Qingfan ( &F1.), ca.
100 m, 14 May 2019, Hsu 11557 (TAIF).
CHINA. Fujian: Fuzhou, Wushishan ( 5
A L), 23 February 1910, S. Nagasawa
s.n. (TAIF).

SRR EREERBNER
of J& (subg. Carex) 2 Z= 5 Z &) (sect.
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Rhomboidales) (Global Carex Group
2021) - EEERIFHEEEE R
IR 24 MUBL > HETEBE R
A o MEFE RORBEH AL > #h o R
FERONIE - ik Lo B - AR
% EABEEMA] > Jolm H R ZUHE
% (I8 2) - JPRE EATE BIE N E 5
(Carex manca Boott subsp. manca) ~ 2
£E 15 £ Z (C. manca subsp. takasago-
ana (Akiyama) Koyama) &%= (C.
laticeps C. B. Clarke ex Franch.) #
PEAT > A5 SRR S AT o ] R e B
2E W RAZEENRARE
AR S &F S SRR i (Shimizu 2008
Dai et al. 2010 ; Hoshino and Masaki
2011 5 Jin and Zheng 2013 ; Katsuyama
2015 ; Iwatsuki et al. 2020) Fz 2 A
£% 0 BEH PTGV R 2 P AR E ]
R

Cyperus exaltatus Retz., Observ. Bot. 5:
11. 1788. Fig. 3.

Lectotype: INDIA. Tamil Nadu:
Tharangambadi (“Tranquebaria”), J. G.
Konig s.n. (LD1291907 image!), des-
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ignated by Mallick et al. (2018: 188);
isolectotypes: BM000958989 image!,
BM000958990 image!, C1001075 im-
age!, C1001076 image!, C1001077 im-

age!.
T € 4 ol : 7 2 I Kern (1952
Fig. 27 1974: 602) > Simpson and

Koyama (1998: 349) > Koyama et al.
(2000: 243-244 > {374 ) > Dai et
al. (2010: 230) fz Iwatsuki et al. (2020:

390, “Cyperus iwasakii) °

R4 " IEHIPE | (Koyama
et al. 2000) -
4R 2 Bz oA e ~

N E KB —75 (Dai et al. 2010)  {F
28 HAcsEnET ~ 23 PE -
BRI B « RIR B
BIRE/K Z AR > B HUERY 100 m -
7Y 6-12 HIRZRFBACEER -
Additional specimens examined:
TAIWAN. Taichung: Fatzu Stream ( %
T
15595 (TAIF); Hsu 15596 (TAIF); Gao-

7% ), ca. 80 m, 16 July 2024, Hsu

mei (532 ), 6 August 2019, Jung 6179
(TAIF). Chiayi: Sikou ( ;% [1), ca. 10

45

m, 29 July 2025, Hsu 16346 (TAIF). JA-
PAN. Tokyo, September 1895, Makino
s.n. (TAIF). Wakayama: Shingu, 1924,
Makino s.n. (HAST). Saitama:Urawa,
Kawasaki 3960 (HAST).

SRR - PRE L SEETD R B

7 FLARYPEL (Cyperus imbricatus Retz.)

oI REAT o HRIBAE FARAS R B SRR
(Kern 1952 ; 1974 ; Koyama 1978

Simpson and Koyama 1998 ; Koyama
et al. 2000 ; Dai et al. 2010 ; Mallick et

al. 2018 ; Simpson 2019) il > LR -
Ty FEERA N RIS E D

B AR - 2FEUREEY > B/
MHEY R 5 5Z - B AR AN
S8R ([ 3) 5 1Mm& R EFTA
PN BT R - 285IRERET - B/
TEHEY 5% BRRE AT A/ o ALER A
R H 289058 R ST - FRAFE N
HIfE - EEEYEE IR G E

(Koyama 1978: pl. 1138 ; Koyama et al.
2000: pl. 94) = BFEAENT - /NEATAG
RZ ¥ FEBIRNE ELIRNID & 5 TH
SIEEEAR > BR—1{0F (Matuda 91) &
RAekwBISN » HERFEA (Chuang 4623,



TAI!; HAST!; Morimoto 190, TAL!; Su-
zuki 6455, TALl; Wang 12701, TAL!) &
R BRI E 2 SRtk 2 - BRIt
Ah - TR Z ZTEE Y E S - A0k
(2000 ; 2002 5 2005 ; 2009) ~ Z= (2005
2007) LLUKGET R (2017) Fros . i3l
SERR > AR KHIRITE (Cyperus
ohwii Kitk.) Z $EEAEE - —F Z @Y}
AT SRR ISR Sp e R 2
EERUEBE S KRG TR
BEREEE - #E RIEAITE R
BB INTE - RARITEEHE
B @ T shansl e > B T RERERY
AR5 158 2 WUy A Ry fie b
REHZEH - ZE W BRAEEE

REIEE R - MH R
HIE AR -

Dai et al. (2010) {5/ NEEEFE
&~ RE RACABE R R b &
o7 Ry 4 (580 5 Mg & 2B
A/ NER S RAC ST AR [ — {5 S
B TEE Ly ain 2R EE 2 %
b ([ 3-G-H) » HHESFARRZ
TERHBUREIESE o - E RS
0 W Z JREE By 55— 8T Cype-

\\>§v

E

46

RESDEEMHHTR

rus exaltatus var. iwasakii (Makino) T.
Koyama (Koyama 1955) 81747 C.
iwasakii Makino (Iwatsuki et al. 2020) -
{H Kern (1974) RIZZ FsPRan ~ B GE ~
BUNEBLEN I (AR ) Z Ak
Z M AR EIEE VRN - B8
AFERZ B 5o An - HE b E
T T s R R BRI E AT
PR IEE A Bt 98 RS 4T JF 22 V88 R B iR B
Fy C. exaltatus HAVEFE T 3B 230

frg

Eo

Cyperus ligularis L., Syst. Nat., ed. 10. 2:
867.1759. Fig. 4.

Lectotype: JAMAICA. P. Browne
s.n. (LINN 70.37 image!), designated by
Tucker (1983: 49).

JERERG M - ZEATAR - REH

o FREAEEA - HIL > & 50-130
cm » £ 5-10 mm - fEEVE ST =R
RIAIKERE - M HARLINFLZE -
R AR REES - IKekt > BER'E -
£ 30-100 cm ° = 5-16 mm ° &5 & H
VI B4 R Rl N R R A 28
BEIREET 5-8 ) > BLEL AT

B
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BEMHA F o RREE
Feort 5-12 ok - BRI @ xR HE 4-12

o B 37 MR RAREES ) > 3 TE
I~ FEEI B - & 2-4 om > B 8-15
mm > £J7F 40-80 M/ NE 5 AR FE
HHEI R - RIBEKIREIIEE - 9A
2050 Hr/NEE o N AR 0 S8 R
Tl - TSR E R > HERIT PR
EWEEE - HRESR > & 3-7mm > &
1-2.2 mm » /N EL AL ELRAER (A
R R (] R — R % ) - il 47 50
THIEAE - BEER o EALia
w (ERNEEREEOERR)
Ho-11 REZERIIR - FRI&RE - o
Ui R B ZE R - JE 1% R FA N
F2-33mm-> & 1.2-2.3 mm - 3
i TEZIE4J 0.8 mm ; fEFEE 0.5-1
mm > P33 £ 1-2.3 mm - R
tath - FUNE 2MEEGIR - e =
o £ 1.4-1.7 mm > % 0.6-0.8 mm >
1 2 AR -

50-90 cm ° {£

/I\

EEng s T ERETE ) O
By T Eiky RALT ERE A “ligu-

laris” 7 EL&% > a4l KRG H
(Linnaeus 1759) » & & #M H AL 15T
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Bl &R 2 P AT B B e B EEAR AR T 1D
w BRI R Ry e A KR o AT/ MEELH
HEAEN - PR B IR e
RSCE IR, TR RA o Bl
B - i (Cyperus cyperinus (Retz.)
Valck. Sur.) s EEHf 187 (C. radians
Nees & Meyen ex Kunth) % ( 3F & $i
2017) » SCPAATE A FH FEFERF -

M Af : BRAILE RS
o EON & EVE IR N (Ball er al.
Hutchinson ef al. 2014) - 28 H
FIME SE RS = MR — 7 BT
AR — R RO (RIBR
BEE A AR S | A Z BR B PRE -

A RESR B S 5% - TR AT 2 B
P Sre bt SR s P JEAR T+ 5-10 H [
B ATBZEEIE - B -

Additional specimens examined:

2002 5

TAIWAN. Kaohsiung: Chichin ( &£ ),
near sea level, 11 September 2024, Hsu
15719 (TAIF); Hsu 15720 (TAIF); Sec-
ond Entrance of Kaohsiung Port ( /5 [f
M5 55 & [0), near sea level, 26 May
2025, Hsu 16149 (TAIF).

SR SRETEERZE



B¢ 2 40 8% 1] 3B 0 2 2019 4 iNatu-
ralist 44 vih b 7 ¥ Z£ (www.inaturalist.
org/observations/25423777) » 2020 4
TEFHEESY 300 m & W 55— B R
4 4% (www.inaturalist.org/observa-
tions/50868245) » B EF AR RRFAT I
— £/ R EFEEE HA/IMEE
ZHER - A EEE R EEEEY
o 2 KGR PR NALZE - B

=
KA REE - BG R T TREATR
BB - RIS

Ty TR < FE 2 B AR - JAE 2
HBRES AT » BRI BT S 5 /MEE
H2 (ot IR 2 BT A 40-80 1)
HIEE &8 » I elm &R i HakiT
PR - S, o ARET R REER (
4) (Tucker 1983 : Ball et al. 2002) = 1£
ZENCHYEE PP RERTE &
[E R R 4 2B R R Y T
i1 (Cyperus javanicus Houtt.) > {HEL/\
B HED (BEDR 30/0) » R5E
SiEER - HE oy MERE ST -

Cyperus ohwii Kiik., Repert. Spec. Nov.
Regni Veg. 29: 197. 1931. Fig. 5.
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Type: JAPAN. Fukuoka (cultivated
in Kyoto Botanical Gardens), Y. Doki s.n.
(not traced).

Heterotypic synonym: Cyperus
elatus var. macronux C.B. Clarke, J.
Linn. Soc., Bot. 21: 190. 1884. Lecto-
type: BANGLADISH. Ibrahimpur, Co-
milla, 4 September 1871, C.B. Clarke
14188 (CAL image!; isolectotypes: K
image!), designated by Prasad (2014:
105).

JE e - ZEAERR - IREH
fE oo AL HIL £ 60-150 cm
1§ 5-10 mm > fEE#E =R - S -
TR AR RAED » £ 30-100 cm » T
8-18 mm - fELIEIE W IE > B B
R TR T - BEIRAEE 4-6
M BEERE o 32 30-60 cm e
TE R R B TGN > kL 5-9 1% >
# b R fREE 816 cm » FE3-8 1K
FEGRFRA - BEIFHIR - &R 2-6cm - H
& 6-12 mm > €97 30-100 fiz/\fH 5 fH
wER > Ot - MEEAE (ERZEE
B REE ) > R 2TV SIRE
WEEE - RESIK - £ 4-8 mm > LY 1.5
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mm © 5 10-16 £ » “FIF 4 > f1ffj
Grth > SelmEt R B 2Rk » MR B
tBth » ERRE TG EIRE - B
AMEEY > & 1.5-2mm - & 1-13
mm o ffE 53 0 FEE R L 1 mm >
LimEE R 2 AR EERL 05
mm > fEPE3 > £47 1.2 mm - ER
AgE - IRRMEEY - e =%
£ 12-1.8 mm > £ 0.4-0.5 mm -

EER: TRIFRIPE ) B
) EiEEE/NG ohwi” » FHH
KAEYEEERFHR=EF (Jisaburo Ohwi
1905-1977)

MR A BB AT H A ~
m o~ FE - ZNRL - HIEEET (I
E ) RBUMNERIEER (Kern 1974 5 Prasad
2014 ; Iwatsuki ef al. 2020) » Fr4CHE
2ZEALE FCRILES (240 BkE - '
) o

A RESR B LYt « RO IRIDEAE
2B LW I AR AL 2
BRI K AR E 2 RAR R A T%
KA > AR EDRELROK R -
P A B 4-10 A > RFHI2E
ATE, o
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Additional specimens examined:
TAIWAN. Taipei: Kuantu Plain (Kuan-
tu Champaign ; [ J& °F i ), 20 m, 18
October 2009, Lu 19051 (HAST; TAIF);
Linung Wetlands ( 17 & J& . ), 10 m,
12 November 2020, Lu 34049 (TAIF);
Neikou ( N# ), 15 m, 6 May 2025, Hsu
16076 (TAIF). New Taipei: Fuzhou ( %
M), 5 m, 11 October 2024, Hsu 15764
(TAIF). Taoyuan: Hsiutsaiwo ( 7574 & ),
250 m, 10 September 1999, Peng 17704
(HAST); Lungtan ( &/ ), 29 September
2002, Lin 534 (TAIF). Ilan: Shuanglienpi
(Shuanglien Pond ; % 38 18 ) 400-500
m, 23 May 2001, Lin 241 (TAIF); 20 Au-
gust 2005, Chu CMK00024 (TAIF); 460
m, 18 December 2008, Hsu 2105 (TAIF);
467 m, 15 September 2023, Wang 3263
(TAIF); Yuanshan ( & (1), 0-50 m, 21
April 2002, Lin 2052 (TAIF); Luodong
Forestry Centre ( 4E MG 1 HHEIME),
6 May 2006, Lin s.n. (TAIF); 21 May
2006, Chiou s.n. (TAIF); Wuchhieh ( 71
&5 ) to Tingliao ( JH % ), 7 April 2009,
Chen 1210 (TAIF). JAPAN. Fukuoka



(cultivated in Kagoshima), Hatusima 959
(BR, GH, H, N, P, images).
SRR - RHRIPER 1990
FARUBERZEILE KR CAH
LA S - H IR L A] 7 & A
B (SRR S EEEED ) P
K E PR 20k (23 iR K %
B B 8 6 R ISP L - 4R A SCRRED
it (Kern 1952 ; 1974 ; Simpson and
Koyama 1998 ; Prasad 2014 ;
et al. 2020) > KRIFE VP E LTI VEE
B A G PR AT I i Y8 SR IR
EMWBEF > £ 1.2-1.8 mm ( [& 5-K-
HACE el 2 KfRIHE R R 2 A
R CE 5-1) 5 1 7% 8 SR Ry 1 UGIR 2
MEERIR > £ 0.6-0.8 mm ( [E 3-K-N)
fE&G el < KbR N B & (18 3-K) -
BEAh - HEELEE B AR EE R RN
Z o TREZINEEA THIER  RFHF
IR INEHRYIE R & (KRR
% |7 e i 0 SR B ZE SRR
LA AL EOIRESI E#EE -
ZiiE (1 5-G-H) ; i b &/
RV Ry vz (FEIFR B
figh 7 SCi HAETE4R (49 0.3 mm) > EH

Iwatsuki

M) »

1 mm) °

I mm) °
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& HAg (ORI RS > B %
(/AR EE - SR (& 3-1-
H) o MEHESH YD S5 & — A 2 Z
B & A e b EEA
EEE R EE SR ER R AT A
BHIA R & SHET - SR AT B
VR~ BRIV ESNE T - AR5
B =Wt 2 FORREEREN R 2 -

Cyperus sulcinux C.B. Clarke, J. Linn.
Soc., Bot. 21: 56. 1884. Fig. 6.

Lectotype: INDIA. Sikkim, Little
Runjeet, 2 October 1875, C. B. Clarke
24860 (K000592575 image!), designated
by Bhandari et al. (2024: 123).

T E Hi ik
650) » Koyama et al. (2000: 293-294,

n] 2% B4 Kern (1974:

“Pycreus sulcinux”) > Dai et al. (2010:
244-245, “Pycreus sulcinux”) % Bhan-
dari et al. (2024) -

&R
et al. 2000) -

PR 4 Ar 2 B R AR~ B
B oo 22 BN AL (Dai et al. 2010 ;
Bhandari et al. 2024) -

TR (Koyama
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A RESR B P % - (RIBIICZ BRI
st o AR RPN IE AR TE H R -
MERIFRBEEREKZWERE L -
{EREA7-11 H -

Additional specimens examined:
TAIWAN. Chiayi: Neiwong Village ( N
ZERT ), 120 m, 25 September 2023, Hsu
15267 (TAIF). Hualien: Shihmen (/&aF9),
ca. | m, 29 August 2024, Hsu 15703
(TAIF).

SR BT R EEEY
K ECHEL Y Koyama (1978) » £% F 2 44
By Pycreus sulcinux (C. B. Clarke) C. B.
Clarke ; B2 R m P& (Pycreus) BT
ER O AP EJE (Cyperus) (Larridon et al.
2014) > ArEIREHE OISR 2 24 -
EEEYIEEMERA (Koyama 1978 ;
Koyama et al. 2000) {55 — 17 F
FAKEZET (Kenting) ZfEZA (Kuoh
2150 HRFEXFRMUEREEE
oo T B RS L AT S
TPRUPAIRE - 5 Ko $i (2017) G ECakR
TR e R 28 E 8 - HizE
At 2 IR 1R okhEsl Ry ptanii e - B
P& BB DEL (C. sphacelatus Rottb.)
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(Hsu 2022) = [L5h » TAT A —{3 R EE
M DTS A (Suzuki & Kamikoti
4741) 1= EE By “Cyperus sulcinux” » {H
& E S IR A E Ry R D 5 (C
mitis Steud.) 5 B8 5B B 00 LB
MEEE 3 - R =R - BMEA 2
HERRVZ R T RS AT HAREE I - DA
EATRIZR T RIS RS H A A
Bk BEHBEGRZ - FEHT] 2023
Ko 2024 TR A FR L L SR ER BT
SMGEE - MR EAE R E A EIZE
TR0 - AEEYREH 55
W ERRE Ry T G BRI R (Cype-
rus flavidusRetz.) B5E R B (53 > H
AR - SRILE S 2 EIRAE -
AEPEREES - HYRE—F
4 REMRE  IREHEL - mER
A 20 em = 5 /NESRIE 0 HEY 1-1.5
mm ; %5 B4 o B HDE RS T A
He - A BB E EtEEE R ([ 6) -
KRB ZENRBAENERERKE
T2 o REBEIR - WA T SR A (M1 B (
frE THERRYS, 2RI (Dai

etal. 2010)

6-E)



Fimbristylis alboviridis C. B. Clarke in
Hooker, FI. Brit. India 6: 638. 1893. Fig.
7.

Lectotype: INDIA. Assam, Jenkins
212 (K, two sheets), designated by Kern
(1955: 140); second-step: K000974101!,
designated by Kumar and Bharati (2020:
41); isolectotypes: CAL0000001754,
CAL0000001757, K000974099!,
L0042521 image!].

Heterotypic synonym: Fimbristylis
shimadana Ohwi, Acta Phytotax. Geo-
bot. 5: 184. 1936. syn. nov. Type: TAI-
WAN (“Formosa”). Kaohsiung: Dashu
(“Daijusho”), June 1934, S. Ito 5474B
(holotype: KY000022203 image!).

J& RE fifi 3t : FJ 2 I Kern (1974
580:f. 46) > Simpson and Koyama (1998:
322) » Koyama et al. (2000: 276, “Fim-
bristylis shimadana”) > Dai et al. (2010,
“Fimbristylis shimadana™) DL 25T o §8
(2017: 343, “Fimbristylis shimadana™)

ZEn g OB
(Koyama et al. 2000) » EH /X Fimbristy-
lis alboviridis & R EH X B2 4
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# o RIL R SUEF F shimadana
2t o

HUBH 4> A 2 BEVZ S A SR e E
Fe oo 2 JE M o~ P D (Kern 1974
ZET RN R
ES/H 700 m AR 2 SEEF RO

A REIRBTE YR - AEZ LR
B RO R 0 g 700 m BAR
EEN=Y Rk v
il JREEFS S EISRM  TEEE A TR
B - BRI &
TERIASETRR 6-11 A » BLAEHEY)
EErEE

Additional specimens examined:

Hutchinson et al. 2014) ;

TAIWAN. New Taipei: Kuanghsing ( f&
), 50 m, 2 September 1996, Wu 967
(TAIF); Tuchen Ammunition Depot (
Ipf 5E &% 8 ), 50 m, 3 August 2008, Hsu
1505 (TAIF); Xiangshe Neighborhood
(&ttHE ), 5m, 11 October 2024, Hsu
15763 (TAIF). Ilan: Tsaonanshan ( 5.)p
(1), 90-100 m, 5 October 2001, Chung
4660 (TAIF). Nantou: Yuchih ( f& ),
700 m, 29 June 2017, Hsu 9326 (TAIF).
Chiayi: Tuanchu Neighborhood ( %5 17
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H ), 100 m, 24 September 2007, Hsu
9864 (TAIF); Neiweng Village ( N #&
£F ), 120 m, 25 September 2023, Hsu
15265 (TAIF). Tainan: Southern Tai-
wan Science Park ( B & B} £ T %
& ), 50 m, 23 October 2007, Hsu 1030
(TAIF); Syucuohu ( & ), 50-100 m,
27 September 2014, Hsu 7275 (TAIF).
Pingtung: Lungluan Lake ( HEE2)E ), 10
m, 22 August 2008, Hsu 1614 (TAIF);
Yungching ( 7k 3% ), 50-100 m, 17 Sep-
tember 2008, Hsu 1725 (TAIF); Lungt-
saipu ( F2{71# ), 50-100 m, 17 Septem-
ber 2008, Hsu 1739 (TAIF); Chufengpi
(H & £ ), 50-150 m, 17 September
2011, Hsu 4676 (TAIF); Wangsha ( 49
&), 100-200 m, 3 November 2010, Hsu
3331 (TAIF); Chiupeng ( J1 #i ), 0-10
m, 14 November 2011, Hsu 5019 (TAIF);
Baolishan ( £&JJ111), 60 m, 13 October
2010, Hsu 13671 (TAIF).
SiEERE : I R e B FRE
R Ry 2 B A 18 (Koyama 1978 5
Koyama et al. 2000 ; Dai et al. 2010) :
INMES L R AR ~ AR R
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T EEE ZPHREUR BP R R A
Fimbristylis alboviridis — 5 » R It &
K B G o AT T
(F. dichotoma (L.) Vahl) F&#31 » —
T £ E R R e A E Ny
— Y EIRFRE LA 10-16 5]
HARSIR < F2 K7 AHIAEL - B AR A N ZE
A~ BEENGemIhE (B 7-E) 5 miT
TR EEE RS TEAEEY) > ER
REALH 7-12 FI4ERTR Z = Kz 4 -
A A {28 45 228 o L 7T R R T2 TS
6] > B % (Kern 1974 ; Koyama et al.
2000 ; Dai et al. 2010 ; Prasad 2017) -
TEET B 220 - SRR YRS A
HE 4TS - MEERE » (CRFEF
JE& » /NEERE /N o 3 R Ak B S
w0 ARG BT B E O W - AR
EEFHAE Y 2EEYEEE
i (Koyama er al. 2000) 2 A51H
A5 [FERRA s M2 T B EUR »
A RN R U B 5y
RN - MBS T~ JLED - #E
R AR B B, - sty DS R A
HRE - HEYIRREE RATT TR
B W E R AT 532 BAR



Schoenoplectus subulatus (Vahl) Lye,
Skr. Utg. Svensk Linné-Séllsk. 124: 290.
1971. Fig. 8.

Basionym: Scirpus subulatus Vahl,
Enum. P1. 2: 268. 1805.

Type: INDIA. Nicobar Islands,
Anonymous collector s.n. (holotype:
C10010636 image!).

JERERG M - ZELETLA > BREE
ZHRIRE R FEE - FREIL > & 30-
120 cm > B[R > HE 3-8 mm >
B IR 2-20 cm 2 BB EEE
BE KAmZERE 18 om > FH
ZHES > HpiEsy - @E 1150 H
I SRR Z At o S > FERR
TEFP TP BRAIA - FE0IR ZE 4554
ik IR 3-T 1% 0 = 17 em > BESRAR
HEE - JelmA 1-3 U NE - NEDY
2 IREREEY > & 6-20 mm 5
F &GRS et > BEFENH
RZBAE > = 34 mm > JelmMA 0 HEY
0.5 mm Z R ° FESE 2 7 TEAGERIE
&2 mm - FEFH 2 5 - JEIRFEAFEONE -
R 0 & 1.9-2.7 mm > fEE
AP o TALMIE 4-5 ¥ > 20 F R g
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RER - PR EH -

EERG o T EEKE, O NH
Dai et al. (2010) » JRETE/NE “subula-
ws” > BIRHBL 28GR -

Hi B 43 A BEOZ T AR FEMN
B i O 2 R N (Iwatsuki ef al.
 EEIAEINER (TR &
= (HIRE ) ©

A REIREE B « ANTEAE RSP
BRI - AR BB TOR SR
TR HRLL R B 2 RN T
PEAEYITEE B (Phragmites australis
ARk

(Fimbristylis sieboldii Miq. ex Franch.

2020)

(Cav.) Trin. ex Steud.) *

& Sav.) BUEEM (Paspalum vaginatum
Sw.) F o 16~ REpEF A HEF
A I R s iK1 20t _E 3 5 58 5
fifi o

Additional specimens exam-
ined: TAIWAN. Tainan: Chiukuaitso (1,
B FE ), ca. 2 m, 29 February 2024, Hsu
15404 (TAIF); 4 May 2024, Hsu 15509
(TAIF). Kaohsiung: Chilou ( &} ), near
sea level, 9 December 2008, Hsu 2074

(TAIF).
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S EEEED - SRR K EE L
R aREER (E 8-B-C) LUKE
FN LIS B PIEARI Y ([ 8-1-K)
(Dai et al. 2010 ; Iwatsuki ez al. 2020) °
HAMNE 91 [E & ~ 5 (Schoenoplectus
tabernaemontani (C. C. Gmel.) Palla) 8
Ry BT & Z /NN (K 4-10
mm) » 8 5Nz B ER R
) o BEERIRDMRZEF B AR
5 BRE KBRS (Kern 1974 5
Dai et al. 2010 ; Iwatsuki et al. 2020) »
A 2= E T 58 T 2 42 B a2 3 SU%
RS R g @it > R REREEZ
R R L HEEY SR P REFE HH
B EMEATIA -

e

24
I1 F7T0)

12 RN B 28 R BRI R
EFEHE KYO R TI g 2 AR A IR
F o MR B e BIAREE - HAST
K ~ TAI » TAIF } TNM {EAREEEE & %
REAR KGR 2 5Bl > $ERES - HEE K
AR B INRE TAE 2 28 - R
BERECEEESR

55

51 SRR

AR - BEK A G -
REHRE > B e

AR - & EK A E Y E i -
REHRE > B e

MBS 2000 - EEKLEHEY) (1) B
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=i
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FEMYIRE - M P EHERE
=i

P& © 2005 - GIEHY /KA BRI
Yy o GRS AR - HRE -

P& S © 2009 - & E/KAE BRI EY)
AREAEE (7)) - KEETHEE
Yy - @ RR T B R A R
AN =i

B R ER ~ BEET O
Y2 lE o B
- =ik -

FFRER - 2020 - fHYJEEMSEETE —
ARV 10 FEISERHE Y R
AF, o MEERFFTEER 27(3): 27-31.
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Table 1 Morphological comparison between Carex kagoshimensis and allied taxa

C. kagoshimensis  C. laticeps C. manca C. manca subsp.
subsp. manca  takasagoana

Culm and glabrous pubescent glabrous glabrous
leaf surface
Leaf width 6—18 mm 3-6(-13) mm  4-10 mm 3—-5 mm
Apex of emarginate rounded to acuminate obtuse to
staminate acuminate acuminate
scales
Pistillate 8—10 mm 8—10 mm 6—7 mm 5—-6 mm
spike width
Perigynium  dense, ascending  dense, lax, ascending  lax, ascending
arrangement spreading
and posture
Beak of curled curled curled straight
achene
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Table 2 Morphological comparison between Cyperus exaltatus and allied taxa

SEDEEHNR

C. exaltatus

C. imbricatus

C. ohwii

Spike arrangement

corymbose; at least
some spikes

apparently stalked

digitate; all spikes
sessile or

subsessile

corymbose; at least
some spikes

apparently stalked

Spikelet posture

spreading, not

covering rachis

appressed to and

covering rachis

spreading, not

covering rachis

Mucro at scale short but distinct short but distinct obscure (< 0.1 mm

apex (ca. 0.3 mm long) (ca.0.3 mm long) long)

Connective of slightly prominent, slightly prominent, distinctly

anther rounded rounded prominent, horn-

like

Achene shape obovoid to obovoid to ovate-oblong
ellipsoid ellipsoid

Achene length 0.6-0.8 mm 0.6-0.8 mm 1.2-1.8 mm
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1 [EJLEE (Carex borealifujianica) Z JZREFRHEL » BLIS Hsu 9034 (TAIF) - A. fEYIHE - B. FE R IEH - C.
FETEhE o D. TR o B JHAEMERE - FAIZERERE - G, HEFCERS - H. BEFEBER - 1K SREE -
L-M. & -

Fig. 1 Morphology of Carex borealifujianica, from Hsu 9034 (TAIF). A. Habit. B. Culm and leaf sheath.

C. Adaxial surface of leaf blade. D. Abaxial surface of leaf blade. E. Terminal staminate spikes. F.
Lateral pistillate spikes. G. Staminate scale. H. Pistillate scale. [-K. Perigynia. L-N. Achenes. Scale

bars: A=10 cm; B-F =1 cm; G-N =2 mm.
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2 FEEH B ZE (Carex kagoshimensis) Z TLRERME - FEHY Hsu 10281 (TAIF) » A. S BIEYIRS - B.
fofy » C. ZEATHhiA - D. FEEHhE - B. THARE (1) - F. B (I4ERE (MERE) - G. 455%
SHZPARE (HERE ) - H.BESER - L SRR - ). REE - KR -

Fig. 2 Morphology of Carex kagoshimensis, from Hsu 10281 (TAIF). A. Habitat and habit. B.
Inflorescences. C. Adaxial surface of leaf blade. D. Abaxial surface of leaf blade. E. Terminal spike
(male). F. Flowering lateral spike (mainly female). G. Fruiting lateral spike (mainly female). H.
Staminate scale. . Pistillate scale. J. Perigynia. K. Achenes. Scale bars: B=15 cm; C—-G =1 cm; H-

K=2mm.
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3 FEWHIDEL (Cyperus exaltatus) Z JURERHEL » B5lS Hsu 15595 (TAIF) « A. B EAEY)8E - B. 1Y)
HEALED - C. fRMH - D. TRfE#EIA - E. S2TilE - F. 358HE - G. ¥R T2 - H %5
BN A B o LN o 1R o K-NLJER (K SRATHER ) -

Fig. 3 Morphology of Cyperus exaltatus, from Hsu 15595 (TAIF). A. Habitat and habits. B. Plant base. C.
Culm surface. D. Cross section of culm. E. Adaxial surface of leaf blade. F. Abaxial surface of leaf
blade. G. Spike in earlier growing stage. H. Spike in later growing stage. 1. Spikelet. J. Scale. K—N.
Achenes (K with two attached stamens). Scale bars: C-I =1 cm; J-N =1 mm.
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4 FIRETE (Cyperus ligularis) 2 TUEEFFE - B> Hsu 15719 (TAIF) « A-C. BEBIHEYIRE - D.
TR - E. PRfaEE » F. 3R - G. S5l » HAEF o L I /Ml - KR -
Fig. 4 Morphology of Cyperus ligularis, from Hsu 15719 (TAIF). A—C. Habitat and habits. D. Culm
surface. E. Cross section of culm. F. Adaxial surface of leaf blade. G. Abaxial surface of leaf blade.
H. Inflorescence. I. Spikes. J. Spikelet. K. Achene. Scale bars: D=1 mm; E-GandI=1cm; H=3
cm; J-K =2 mm.
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5 RIFRIDE (Cyperus ohwii) ZJLRENFE » FEFY Hsu 15764 (TAIF) = A, FEHEIEPIRG - B. 7%
M o C. P E T - D. FEATHIE - E. FEEEHE - F.fEF - G FE - H. /Ml o L EHES - J. k7 - K-
M. R -

Fig. 5 Morphology of Cyperus ohwii, from Hsu 15764 (TAIF). A. Habitat and habit. B. Culm surface.
C. Cross section of culm. D. Adaxial surface of leaf blade. E. Abaxial surface of leaf blade. F.
Inflorescence. G. Spike. H. Spikelet. I. Stamens. J. Scale. K-M. Achenes. Scale bars: B-E and G =
1 cm; H=2 mm; [-M =1 mm.
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6 Z2 T Y5 (Cyperus sulcinux) Z JLREFHE > BEHA Hsu 15267 (TAIF) © A. i KAEY)5E - B. 1HY)
BEALHE o C. BRIV - D. kR - EJER -
Fig. 6 Morphology of Cyperus sulcinux, from Hsu 15267 (TAIF). A. Habitat and habit. B. Plant base. C.
Spike and spikelets. D. Scales. E. Achenes. Scale bars: B-C =1 cm; D =2 mm; E =1 mm.
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7 AFESEIR L (Fimbristylis alboviridis) 2 JORERHE > F5lA Hsu 1505 (TAIF) © A HEY)#E < B. /]MV# -
C. iR - D.16 - E R - Mg sl -
Fig. 7 Morphology of Fimbristylis alboviridis, from Hsu 1505 (TAIF). A. Habit. B. Spikelet. C. Scale. D.
Flower E. Achene. The figures were illustrated by Che-Wei Lin.
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8 $EEL /KB (Schoenoplectus subulatus) 2 T REFF - A FE A Hsu 2074 (TAIF) 5 B-K ££ > Hsu
15404 (TAIF) - A. B BUEY)EG - B. FRATE S I - C. FRATJRimi=akiA - D. 5 - E fLfF -
F. 4865 - G. /N - H-1. fil - J-K. 5 -

Fig. 8 Morphology of Schoenoplectus subulatus. A from Hsu 2074 (TAIF); B-K from Hsu 15404 (TAIF).
A. Habits. B. Cross section of culm (near base). C. Cross section of culm (near apex). D. Leaf blade. E.
Inflorescence. F. Involucre. G. Spikelets. H-1. Scales. J-K. Achenes. Scale bars: B-C =5 mm; D=5
cm; E=2cm; F-G =1 cm; H-K =2 mm.
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Distimake aegyptius (L.) A.R.Simoes & Staples
(Convolvulaceae), a newly naturalized species of
Distimake in Taiwan
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Abstract
The genus Distimake Raf. in Taiwan comprises six species, including two native
species - D. quinatus (R.Br.) A.R.Simdes & Staples and D. vitifolius (Burm.f.) Pisut-
timarn & Petrongari, and four naturalized species - D. tuberosus (L.) A.R.Simdes &
Staples, D. dissectus (Jacq.) A.R.Simdes & Staples, D. cissoides (Lam.) A.R.Simdes

& Staples, and D. quinquefolius (L.) A.R.Simdes & Staples. This study documents D.
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aegyptius (L.) A.R.Simdes & Staples as a newly naturalized species in Taiwan found in
low-altitude open areas across Changhua, Yunlin, and Pingtung. Morphological descrip-
tions, color photographs, and an identification key for Distimake species in Taiwan are-

provided to facilitate accurate identification.

Key words: Convolvulaceae, Distimake, naturalized plant, Taiwan.
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Introduction

Following the dissolution of the
tribe Merremieae in 2017, the broadly
circumscribed genus Merremia Dennst.
ex Endl. was reclassified into several
genera, including Camonea Raf., Dec-
alobanthus Ooststr., Distimake Raf.,
and Merremia s.s. (Simdes and Staples
2017). Among them, Distimake compris-
es 35 species and exhibits a widespread
distribution across tropical America and
tropical Africa, with disjunct occurrences
in Asia and northern Australia (Simdes
and Staples 2017). In addition, Camonea
vitifolia (Burm.f.) A.R.Simdes & Sta-
ples was transferred to Distimake based
on molecular, morphological, and pal-
ynological evidence (Pisuttimarn et al.
2023).

The genus Distimake is distin-
guished by a set of diagnostic morpho-
logical traits. The leaves are typically
five- to seven-palmately lobed or com-
pound. The calyx generally consists of

flat sepals that are appressed to the base
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of the corolla tube, becoming accrescent
during fruit development. The corolla
is usually white or pale yellowish, oc-
casionally featuring a dark red center,
entirely glabrous, and dries with distinct
dark lines along the mid-petaline bands.
Anthers dehisce in a spiral manner. Fruits
are usually four-valved capsules, with
the calyx becoming significantly accres-
cent in fruit and the sepals reflexing at
maturity. Seeds are glabrous (Simdes and
Staples 2017). In Taiwan, the genus Dis-
timake comprises six species, including
two native species - D. quinatus (R.Br.)
A.R.Simdes & Staples (Lu 1972) and D.
vitifolius (Burm.f.) Pisuttimarn & Petron-
gari (Wang and Yen 1995), and four
naturalized species - D. tuberosus (L.)
A.R.Simdes & Staples (Staples and Yang
1998), D. dissectus (Jacq.) A.R.Simdes
& Staples (Tsai et al. 2010), D. cissoides
(Lam.) A.R.Simdes & Staples (Ko and
Liu 2011), and D. quinquefolius (L.)
A.R.Simdes & Staples (Chung et al.
2017).



This study documents the discovery
of Distimake aegyptius (L.) A.R.Simdes
& Staples, a species native to the tropical
and subtropical regions of the Americas,
and tropical Africa, in Sandimen
Township, Pingtung, Taiwan. According
to the plant observation database Nature
Campus ( 5 ZA & T OLEYIE 2 E R
J& , http://nc.biodiv.tw/bbs/index.php),
this species was first recorded in Taiwan
between 2012 and 2014 in Yunlin, where
it has been observed growing in fallow
fields. Additionally, recent records from
iNaturalist Taiwan ( & H A - & & |
https://taiwan.inaturalist.org) indicate its
presence in Changhua and Yunlin during
2023-2024. Based on these observations,
we report that D. aegyptius is a newly
naturalized species of Distimake in
Taiwan. Taxonomic descriptions, color
photographs of D. aegyptius, and an
identification key for the Distimake
species in Taiwan are provided to

facilitate accurate identification.

Taxonomic treatment
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Distimake aegyptius (L.) A.R.
Simdes & Staples, Bot. J. Linn. Soc. 183:
583.2017.

Synonyms:

Merremia aegyptia (L.) Urb., Symb. An-
till. 4: 505. 1910.

Ipomoea aegyptia L., Sp. P1. 162. 1753.
Type: ‘America calidiore’, Herbar. Linn.
No. 218.35 (lectotype, LINN)

Climbing plant, stems twining dex-
trorsely, young stems densely hirsute,
long hairy, yellowish. Leaves 5-palmate-
ly compound, leaflets 4-17 x 2—6 cm,
oblanceolate or elliptical, the apex and
base acuminate, margins entire, both sur-
faces hirsute. Petioles 3—-25 cm, densely
hirsute, long hairy, yellowish. Petiolules
nearly sessile. Dichasial cymes 10-50
cm, axillary; peduncles 7-30 cm long,
densely hirsute, long hairy; bracts small,
linear, deciduous; pedicels 0.5-4 cm,
densely hirsute, long hairy, yellow-
ish. Sepals 5, unequal, elliptic-oblong,

1.6-2.4 cm long, 0.9 cm wide, the outer
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2 slightly larger, abaxial surfaces densely
hirsute, long hairy, yellowish; the inner
3 smaller, abaxial surfaces subglabrous.
Corolla white, infundibuliform, 3.5 cm
in diameter, 3 cm long; margin shallowly
5-lobed, midpetaline bands 5. Stamens
5, not extruded out of corolla, base 4 mm
adnate to corolla, the longer 1.5 cm long,
the shorter four 1-1.3 cm long; anthers
twisted, 4 mm long, vertically dehiscent.
Ovary subglobose, 1 mm long, base
with disc; style 2 cm long; stigma bifid,
globose; 4-loculed, 4-ovuled. Capsules
subglobose, 7-8 mm in diameter, droop-
ing, surrounded by the persistent sepals.
Seeds 4, trigonous, 5-6 mm long, brown,

glabrous.

Distribution: Distimake aegyptius is na-
tive to tropical and subtropical regions of
the Americas and tropical Africa. It has
been introduced to various parts of the
world, including Cape Verde, Comoros,
Hawaii, India, Madagascar, the Marian-

as, Mauritius, Myanmar, the Northern

73

Territory (Australia), Pakistan, Réunion,
Vietnam, the western Himalayas, and
Western Australia (POWO 2024). In Tai-
wan, the species is naturalized in Chang-
hua, Yunlin, and Pingtung (Fig. 2).

Phenology: Flowering: October to De-
cember. Fruiting: December to February.
Ecology: In Taiwan, Distimake aegyptius
is typically found in disturbed open ar-
eas at low altitudes, exhibiting a twining
growth habit, often enveloping nearby
plants and forming extensive vegetative

cover.

Voucher specimen: TAIWAN. Yunlin
County: Mailiao, 2 Feb. 2014, L.-H.
Yang 630 (TAIE); same loc., ? Feb. 2022,
L.-H. Yang 1000 (TAIE). Pingtung Coun-
ty: Sandimen, 5 Dec. 2024, P-H. Chen
3923, 3924 (TAIF); same loc., 13 Jan.
2025, P-H. Chen 3925, 3926 (TAIF).

Key to the Species of Distimake in
Taiwan

1. Leaves palmately lobed..................... 2



1.

2.

6.

6.

.............. 6. D. cissoides ( 24

Leaves palmately compound
................................................. 4
Leaves pubescent.............cooceveenee
1. D. vitifolius ( %= 3ESFERE > HHt)
. Leaves glabrous ............ccccceeeein 3
. Leaves entire..........cccccceevviieeniecene

ceeeieens 2. D. tuberosus (ZEHERE )

. Leaves irregularly incised..................
.. 3. D. dissectus (=T EFEHE )
. Leaflets entire ........cccceevveeiieeniennnnne 5

. Leaflets with serrate margins............

. Leaflets <4 cm long, glabrous.............

.............. 4. D. quinatus ( ZEEEEHERE )

. Leaflets > 4 cm long, hirsute..............

.. 5. D. aegyptius (37 J EHERR )

Leaflets pubescent.........c.cccccerieneennens

Leaflets glabrous..........cccccooenienene.

....... 7. D. quinquefolius ( L EEZFERE )
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Fig. 1 Distimake aegyptius (L.) A.R.Simdes & Staples. A, habitat; B, leaf; C, lateral view of flower; D,
capsules; E, sepals; F, front view of flower; G, corolla (with stamens); H, stamens; I, pistil; J, cap-
sule; K, seeds. Scale bars: E, F, G, and J=1 cm, H, I, and K=5 mm.
| 12 K 2ERE % (Distimake aegyptius (L.) A.R.Simdes & Staples) = A : A& B & C: fEAYHITE
D:FAR S E:ZhH 5 F:fONIEHE 5 G B (BLES ) H @ JESE 5 [0 HESE 5 T 9% S K-
BT EBIRE~F~G-J=lcm > H -1 K=5mm -
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Fig. 2 Distribution of Distimake aegyptius (L.) A.R.Simdes & Staples in Taiwan. The distribution in the

map is based on verified voucher specimens (®) and additional iNaturalist Taiwan observations ().
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