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Revision of Xyris L. (Xyridaceae) in Thailand

PHONGSAK PHONSENA®?, PRANOM CHANTARANOTHAI*®* & AMORNRAT MEESAWAT*

ABSTRACT. Xyridaceae (with only one genus, Xyris L.) was treated for the Flora of Thailand by Hansen in 1987 with 11 species.
Through extended collection, with observations in the field and new methodologies in particular in specimens from north-eastern
Thailand, at present 17 indigenous species have been recognized, including four new species and two new records for Thailand. An
updated key to the species is provided. Lectotypes have been designated for all names as necessary. All species are described and

illustrated.
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INTRODUCTION

Xyridaceae, with five genera globally, but
only one genus, Xyris L. in Asia, was published in
the Flora of Thailand in 1987 with 11 species
(Hansen, 1987). For other Asian countries, three
species have been reported in Bhutan (Noltie,
1994), seven in India (Hooker, 1894), three in Sri
Lanka (Wijesundara, 2000), six in China (Wu &
Kral, 2000), one in Taiwan (Yang, 2000), 11 in
Cambodia, Laos, and Vietnam (Hansen, 1983), 16
in the Malesian region (Van Royen, 1954b) and
three in Java (Backer & Bakhuizen van den Brink,
1968).

For the present new account herbarium
specimens of the genus were consulted at the
following herbaria: AAU, BK, BKF, BM, E, HN,
K, KEP, KKU, L, P, PSU, QBG, SING and TCD.
Recent field collections, including observations on
morphology, ecological and phenological informa-
tion, and locality conditions were made mostly in
Thailand, with voucher specimens deposited mainly
at BK, BKF, KKU and L. Five lectotypes were
selected, based on the quality of the syntype

specimens and the degree to which they matched
the original descriptions.

The present account comprises 17 species for
Thailand, six more than the 1987 treatment. Four
of them were described recently (Phonsena,
Chantaranothai & Meesawat, 2012a), X. bituberosa,
X. buengkanensis, X. emarginata and X. thailandica;
and two noted as new records: X. borneensis
Rendle and X. linifolia P.Royen (Phonsena,
Chantaranothai & Meesawat, 2012b). All taxa
belong to subgenus Xyris (Dahlgren et al., 1985).

Important characters to be used in species
delimitation (and key) comprise, for example, the
presence or absence of a swollened underground
stem (Fig. 1), the shape of the spike (Fig. 2), the
shape of the fertile bract (Fig. 3), the shape of the
stomatal field (Fig. 3), the shape and margin of
petal limbs (Figs. 4A-D), and whether the ligule is
present or absent (Figs. 4E—F).

All cited specimens have been seen by the
first author.
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XYRIS

L., Sp. PI. 1: 42. 1753; Engl., Nat. Pflanzenfam.
[Engl. & Prantl] 2 (4): 18. 1887; Malme, Nat.
Pflanzenfam. ed. 2 [Engl. & Prantl] 15a: 35. 1930;
P.Royen, Fl. Males., Ser. 1, Spermat. 4: 367. 1953;
Hutch., Fam. FI. PI. 2: 570, f. 362. 1959; B.Hansen,
FI. Cambodge, Laos & Vietnam 20: 151. 1983; FI.
Males., Ser. 1, Spermat. 9, 3: 573. 1983; FI.
Thailand 5, 1: 135. 1987.

Herbs, perennial or annual, forming bulb,
corm, stoloniferous rhizome or in dense tufts.
Leaves alternate, equitant, distichous, ensiform,
linear, subterete or terete, with or without a ligule;
blade flat, subterete or terete, smooth, rough,
papillate or with minute transverse ridges; margin
smooth, papillate or denticulate. Inflorescence a
dense spike on an elongate scape. Bracts imbricate,
mostly not arranged in rows, persistent, usually
with a triangular to oblong stomatal field below

apex; each fertile bract subtending one flower.
Sepals 3, brown or hyaline; the 2 lateral sepals
keeled, persistent; the median sepal hood-like,
ovate, thin, membranous, covering the flower in
bud, falling off at anthesis. Petals 3, yellow; limbs
obovate, ovate or elliptic, claw long and narrow.
Stamens 3, inserted on the petals; filaments flattened,;
anthers lanceolate-oblong, basifixed, 2-loculed,
bifid distally and sagittate proximally, dehiscing by
vertical slits. Staminodes 3 or absent, bibrachiate,
branches with elongate-penicillate hairs. Ovary (in
Thai species) superior, sessile, 1-locular with 3
parietal placentas. Style filiform, trifid; stigma
horseshoe-shaped. Fruit a loculicidal capsule,
obovoid or ellipsoid. Seeds numerous, brown,
ellipsoid to ovoid or subglobose.

About 280 species, mainly in North and
South America, with few species in Africa, Asia
and Australia; 18 species in SE Asia, 17 species in
Thailand.

KEY TO THE SPECIES OF XYRIS IN THAILAND

1. Plant with bulbous or cormous underground stem
2. Underground stem forming a bulb
3. Leaves subterete to terete, margin entire
3. Leaves flat

12. X. linifolia

4. Leaf margin papillose or finely serrate; fertile bracts at apex entire; montane plant (1180-1280 m altitude) 15. X. thailandica

4. Leaf margin entire; fertile bracts at apex emarginate; lowland plant (180 m altitude)

2. Underground stem forming corm

5. Corm usually depressed-globose, rarely 2-lobed; leaves 6-9 mm wide

5. Corm 2-lobed; leaves 2-2.3 mm wide
1. Plant with stoloniferous rhizome or in dense tufts
6. Margin of scape papillate
6. Margin of scape smooth

7. Scape with 6-15 longitudinal ridges; leaves with transverse ribs

7. X. emarginata

16. X. tuberosa
2. X. bituberosa

6. X. complanata

9. X. indica

7. Scape not ridged or with 1-8 ridges; leaves never with transverse ribs

8. Bracts imbricate and arranged in 5 rows
8. Bracts imbricate, but not arranged in rows
9. Fertile bracts without stomatal field
9. Fertile bracts with stomatal field

10. Stomatal field of fertile bracts 3—-10 times longer than wide

4. X. buengkanensis
5. X. capensis

17. X wallichii

10. Stomatal field of fertile bracts at most 2.5 times longer than wide

11. Fertile bracts at apex emarginate
11. Fertile bracts at apex not emarginate
12. Margin of fertile bracts lacerate
13. Leaf blade basally smooth

13. Leaf blade basally rugulose with short transverse ridges

12. Margin of fertile bracts entire

13. X. lobbii

1. X. bancana
3. X. borneensis

14. Inflorescence depressed hemispherical, wider than long, rarely ellipsoid or ovoid; staminodes absent

8. X. grandis

14. Inflorescence ellipsoid, ovoid or globular, longer than wide, staminodes present

15. Leaf blade rough, often tuberculate
15. Leaf blade smooth

16. Leaf with a ligule

16. Leaf without a ligule

14. X. pauciflora

11. X. kradungensis
10. X. intersita
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Figure 1. Habit of SE Asian Xyris: A. solitary annual herb; B. caespitose perennial herb; C. solitary perennial herb with stoloniferous
rhizome; D. solitary perennial with abruptly dilated underground stem forming globose depressed corm; E. solitary perennial herb
with abruptly dilated underground stem forming 2-lobed corm; F. solitary perennial herb with dilated underground stem forming
bulb. (scale bar =2 mm)
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Figure 2. Spike of SE Asian Xyris: A. ellipsoid spike with imbricate bracts; B. ovoid spike with imbricate bracts; C. cylindrical spike
with imbricate bracts; D. depressed hemispherical spike with imbricate bracts; E. globular spike with imbricate bracts; F. ellipsoid
spike with 5-ranked bracts. (scale bar =2 mm)
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Figure 3. Fertile bract and stomate field of SE Asian Xyris: A. fertile bract without stomate field; B. fertile bract with entire margin
and ovate stomate field; C. fertile bract with emarginate apex; D. & E. fertile bract with lacerate apex; F. fertile bract with oblong-
triangular stomate field. (scale bar = 1 mm)
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Figure 4. Petal limb and ligule of SE Asian Xyris: A. elliptic petal limb with entire margin; B. obovate petal limb with crenulate
margin; C. obovate petal limb with fimbriate margin; D. obovate petal limb with lacerate margin; E. leaf with a ligule; F. leaf without
a ligule. (scale bar = 1 mm)
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1. Xyris bancana Migq., Fl. Ned. Ind., Eerste bijv.:
608. 1861; Hook.f., Fl. Brit. India 6: 366. 1892;
Ridl., FI. Malay Penin. 4: 349. 1924; Malme, FI.
Indo-Chine 6: 841. 1934; P.Royen, Fl. Males., Ser.
1, Spermat. 4: 369. 1953; B.Hansen, Bot. Tidsskr.
74:22,f.1.1979a; Acta Phytotax. Geobot. 30: 193,
f. 1b. 1979b; FIl. Males., Ser. 1, Spermat. 9, 3: 571.
1982; FI. Cambodge, Laos & Vietnam 20: 156, pl.
31: 3 & 32: 6-9. 1983 & FI. Thailand 5, 1: 133, f.
41: C3, D3. 1987; Wu & Kiral, Fl. China 24: 5.
2000.— Type: Indonesia, Bangka, sandy moist
plains near Muntok, Amann s.n. (= Kurz) (holotype
L; not in K, as reported by Hansen, 1983). Figs. 5,
16A-B.— X. ridleyi Rendle, J. Bot. 37: 505, pl.
403: 12-16. 1899; Ridl., Fl. Malay Penin. 4: 349.
1924.— Type: Peninsular Malaysia, Kedah Peak,
June 1893, Ridley 5150 (holotype BM; isotype
L).— X. chinensis Malme, Svensk Bot. Tidskr. 21:
386. 1927 & FIl. Indo-Chine 6: 840. 1934.— Type:
Hong Kong, marshy place, 30 May 1896, Bodinier
1468 (lectotype E, here designated; isolectotypes
P-3 sheets).— X. glaucella Malme, Bull. Jard. Bot.
Buitenzorg, ser. 3, 10: 388. 1929; FI. Indo-Chine 6:
840. 1934.— Type: Peninsular Malaysia, Pahang,
Gunong Tahan, Haniff & Nur 7893 (holotype BO,;
isotype L).— X. subcomplanata Malme, Bull.
Mus. Hist. Nat. (Paris), sér. 2.2: 685. 1930; FI.
Indo-Chine 6: 839. 1934.— Type: Vietnam,
Tonkin, near Thanh-Hoa, 23 May 1892, Bon 5349
(holotype P; isotypes L, P-3 sheets).— X. papuana
P.Royen, Blumea 7: 309. 1953.— Type: Indonesia,
Moluccas, Aru, 6 July 1938, Buwalda 5495 (holotype
L; isotype K).—X. ridleyi Rendle var. penicillata
P.Royen, Blumea 7: 309. 1953; FIl. Males., Ser. 1,
Spermat. 4: 371. 1953.— Type: Cambodia, Boclar,
18 March 1924, Smith s.n. (holotype BM; isotypes
K, L).— X. bancana Mig. var. lacerata P.Royen,
FI. Males., Ser. 1, Spermat. 4: 370. 1953.— Syntypes
(see Malme, 1929) Griffith s.n. & Maingay s.n.
(not seen).— X. kradungensis auct. non B.Hansen:
B.Hansen, Bot. Tidsskr. 74: 24, f. 5. 1979a (regarding
Larsen et al. 4737 and Sgrensen, Larsen & Hansen
6167). Figs. 5, 16A-B.

Caespitose perennial herb, 50-90(-100) cm tall.
Leaves 5-15(-200) per plant, linear or subterete,
with sheaths, dark brownish-black, twisted, 30-70
by 0.4-0.9 cm, with or without a ligule; blade smooth,
margin entire, not thickened but sometimes
distinctly sharp-edged; apex blunt to acute, slightly

oblique. Scape terete, subterete or compressed
below the spike with 1(-2) low ridges, twisted,
(25-)50-90(-100) cm by 2—-3 mm, surface smooth,
margin entire. Spike ellipsoid to cylindrical, 0.5-1.1
by 0.5-0.7 mm. Sterile bracts (6-)8-12, imbricate,
greenish-brown to reddish-brown, elliptic to ovate,
4-6 by 2-3 mm. Fertile bracts imbricate, greenish-
brown to reddish-brown, ovate to elliptic, 6-8 by
4-6 mm, margin lacerate above near apex; stomatal
field triangular-elliptic, 1.5-2.5 by 1-2 mm.
Lateral sepals pale brown, 5-6.5(-8) by 1-1.5
mm, with ciliate crest. Petal limbs yellow, obovate
or spatulate, 6-9 by 5-7 mm, margin entire or
slightly lacerate. Anthers 2—2.5 mm long, shallowly
bifid, deeply sagittate; filaments 1-1.5 mm long.
Staminodes 3, branches 3.5-4 mm long. Style 3-4 mm
long, distally 3-branched, branches ca 3 mm long.
Capsule dark brown, obovoid, 5-6 by 2.5-3 mm.
Seeds dark brown, translucent, obovoid, to ellipsoid,
ribbed, ca 0.6 mm long, 0.3-0.4 mm diam., with
16-18 longitudinal ridges and 5-9 transverse ridges.

Thailand.— NORTH-EASTERN: Loei [Phu
Kradueng National Park, 7-9 Nov. 1970,
Charoenphol, Larsen & Warncke 4737 (AAU); 19
Dec. 1982, Koyama, Tarao & Nagamasu T-31349
(BKF); 31 Oct. 1984, Murata & Phengklai T-40378
(BKF, L); 9 Aug. 2004, Nielsen, Niyomdham,
Jonganurak, Hemrath & Rithipheth 1586 (A,
BKF); 28 Oct. 2009, Phonsena 6445 (BK, BKF,
KKU); 13 Nov. 2010, Phonsena 6589 (KKU); 29
Nov. 1965, Tagawa, lwatsuki & Fukuoka T-774
(BKF, L); 30 Aug. 1988, Takahashi & Tamura
T-60547 (BKF); 10 Nov. 1979, Shimizu, Toyokuni,
Koyama, Yahara & Niyomdham T-22793 (BKF,
L); 24 Nov. 1958, Sgrensen, Larsen & Hansen
6167 (C, L); Phu Luang Wildlife Sanctuary, Khok
Nok Kraba, 17° 17’ N, 101° 31’ E, 15 Nov. 2008,
Phonsena, Duyfijes & De Wilde 6326 (BKF,
KKU)]; Bueng Kan [Si Wilai, Na Sing, Ban Na
Sai, 18° 15" N, 103° 46’ E, 31 Dec. 2010, Phonsena
6698 (KKU); 28 Nov. 2010, Phonsena & Boonsuk
6630 (KKU); 31 Dec. 2010; Phonsena &
Sutthisaksopon 6541 (KKU, QBG ); 8 Oct. 2010,
Phonsena & Sutthisaksopon 6569 (KKU); 11 June
2011, Phonsena & Sutthisaksopon 6749 (KKU);
Bung Kla, Phu Wua Wildlife Sanctuary, 9 Aug.
2004, Nielsen, Niyomdham, Jonganurak, Hemrath
& Rithipheth 1586 (AAU, BKF); 25 Sept. 2009,
Phonsena & Boonsuk 6419 (BKF, KKU, QBG);
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Phon Charoen, Ban Nong Paen, 18° 02’ N, 103° 43’
E, 26 July 2009, Phonsena 6393 (BKF, KKU);
Seka, Tha Kok Daeng, km 60, 17° 53" N, 103° 47’
E, 8 Oct. 2010; Phonsena & Sutthisaksopon 6565
(BKF, KKU)]; EASTERN: Chaiyaphum [Pa Hin
Ngam National Park, 1 Oct. 1993, Suddee 183
(BCU)]; Ubon Ratchathani [Khong Chiam, Huai
Yang, Ban Bahai, km 14, 120 m, 15° 30’ N, 105°
32'E, 10 Oct. 2010, Phonsena 6575 (BK, BKF, K,
KKU, L)]; SOUTH-EASTERN: Trat [Mueang, Ban
Saphan Hin, 12° 06" N, 102° 43’ E, 2 Dec. 20009,
Phonsena, Duyfjes & De Wilde 6468 (KKU);
Khlong Yai,11° 5" N, 101° 48 E, 2 Sept. 1972,
Larsen, Larsen, Nielson & Santisuk 32317 (AAU,
BKF)]; PENINSULAR: Phangnga [Thai Mueang, 3
Apr. 2008, Maknoi 2391 (QBG)]; Krabi [Ko Lanta,
Thung Thale Non-hunting Area, 15 June 2006,
Williams, Pooma & Poopath 1764 (BKF, L)];
Songkhla, 14 June 1992, Larsen, Larsen, Renner,
Niyomdham, Ueachirakan & Sirirugsa 42906 (AAU).

Distribution.— Cambodia, Vietnam, Hong
Kong, Malesia (Banka, type).

Ecology.— Wet places with sandy soil; from
sea level to 1470 m altitude.

Phenology.—  Flowering:  August to
September. The flowers usually open about 11.30
a.m. and persist until mid-afternoon (2.00 p.m.),
rarely until 3.30 p.m.

Vernacular—  Krathin

(General).

Conservation status.— The wide distribution
of this species means a conservation status of Least
Concern (LC, rating in IUCN, 2001) is most
appropriate.

thung  (nszdiu)

Uses.— None recorded.

Notes.— This species is recognized by the
median bracts being lacerate on their upper margin
as in X. complanata, but it differs from the latter by
its terete scape and leaf margin being not
tuberculate.

Highland plants in sandstone plateau from
NE Thailand (e.g. Phu Kradueng National Park
and Phu Luang Wildlife Sanctuary) are usually
very densely caespitose, with up to 200 leaves per
plant (Fig. 16A). All plants have linear leaves, and
the leaf size is wider than the plants from lower
altitude.

Two collections, Bodinier 1468 and Bodinier
s.1. (26 April 1894), are mentioned in the original
description of X. chinensis. Bodinier 1468 at E is
chosen as lectotype becuase it is the best of the four
sheets examined, and is a good match for Malme’s
original description.

2. Xyris bituberosa Phonsena & Chantar., Blumea
57, 2: 116, f. 1, pl. 1: a—c & 2: a & b, map 1.
2012.— Type: Thailand, Bueng Kan, Phu Wua
Wildlife Sanctuary, 400 m altitude, 25 Sept. 2009,
Phonsena & Boonsuk 6418 (holotype KKU;
isotypes BK, BKF, C, L).

Solitary perennial herb, 40-50(-75) cm tall with
abruptly dilated underground stem, forming a 2-lobed
corm. Corm lobes yellowish-brown, subglobose,
(0.8-)1-1.5 by (1.2-)1.5-2.3 cm, containing starch
grains. Leaves (2 or) 3 or 4 per plant, linear or
subterete, twisted, (12-)25-37 cm by 2-2.3 mm,
with a ligule; blade smooth, margin entire, apex
bluntly oblique to acute. Scape terete, subterete be-
low the spike, twisted, 40-50(-75) cm by 1-1.5
mm, surface smooth, margin entire. Spike ellipsoid
to ovoid, (0.8-)1.2-1.8 by 0.5-0.9 cm. Sterile
bracts 6-12, imbricate, pale brown to reddish-
brown, ovate to obovate, 4-7 by 3-5 mm, margin
entire, apex lacerate. Fertile bracts imbricate, pale
brown to reddish-brown, ovate to obovate, 6-8 by
5-7 mm, margin entire, apex lacerate; stomatal
field triangular, 1.8-2.1 by 1.5-2.5 mm. Lateral
sepals hyaline or pale brown, 5-6 by 1-1.5 mm,
without or with a minute crest. Petal limbs yellow,
obovate, 10-12 by 8-10 mm, margin distally
lacerate. Anthers 2-3 mm long, shallowly bifid,
deeply sagittate; filaments 1-1.5 mm long.
Staminodes 3, branches ca 4 mm long. Style 5-6
mm long, distally 3-branched, branches ca 3 mm
long. Capsule dark brown, obovoid, 3-3.4 by 2-2.2
mm. Seeds reddish-brown, translucent, ellipsoid,
ca 0.6 mm long, 0.2-0.3 mm diam., with 13-15
longitudinal ridges and 1-3 transverse ridges.

Thailand.— NORTH-EASTERN: Bueng Kan [Si
Wilai, Na Sing, Ban Na Sai, 18° 15’ N, 103° 46’ E,
31 Dec. 2010; Phonsena 6699 (BK, KEP, KKU, L);
28 Nov. 2010, Phonsena & Boonsuk 6628 (BKF, C,
L); 8 Aug. 2010, Phonsena & Sutthisaksopon 6543
(KKU); 8 Oct. 2010, Phonsena & Sutthisaksopon
6568 (BM, C, K, KKU, QBG); Bung Khla, Phu
Wua Wildlife Sanctuary, 18° 14’ N, 103° 58’ E, 29
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Sept. 2009, Phonsena & Boonsuk 6418 (BK, BKF,
C, K, KKU, L, QBG)]; Sakon Nakhon, Phu Phan
National Park, P. Chantaranothai et al. 714 (KKU).

Distribution.— Endemic to north-eastern
Thailand.

Ecology.— On open, sandy soil in wet places
in dry dipterocarp forest at 180-450 m altitude.

Phenology.— Flowering: September to
November, between the late rainy season and the
beginning of dry season. The flowers open in the
late morning at 11.30 a.m. and persist until 4.30 p.m.

Vernacular.— Krathin phu wua (nszfiugi).

Conservation status.— This species is endemic
to Thailand, recorded from three localities, two
within the protected areas, and the other from
disturbed dry dipterocarp forest near villages. The
habitat outside the sanctuary has been disturbed by
farming activities which appear to cause the rapid
decline of the species there, but the populations
within the protected areas are well protected. A
rating of Endangered (EN, IUCN 2001) is merited.

Notes.— Xyris bituberosa resembles X. tuberosa
Ridl. and also possesses a tuber (underground
corm-shaped stem). It is distributed in north-
eastern, eastern and peninsular Thailand. The latter
species, however, differs in having simple
(sometimes aggregated) and smaller tubers, and
ensiform leaves.

Uses.— None recorded.

3. Xyris borneensis Rendle, J. Bot. 37: 506, pl.
408: 7-11. 1899; Malme, Bull. Jard. Bot.
Buitenzorg, ser. 3, 10: 387. 1929 & P.Royen, Fl.
Males., Ser. 1, Spermat. 4: 370. 1953; Phonsena,
Chantaranothai & Meesawat, Thai For. Bull. (Bot.)
40: 134, f. 2, 4: C, D, E, H, I. 2012.— Type:
Borneo, Sabah, Burbidge 1877-78 (holotype BM,;
isotypes K, L).

Caespitose perennial herb, 20-40(-75) cm
tall. Leaves 5-15 per plant, subterete or linear,
wiry, twisted, 6-30(—40) cm by 0.4-1.2 mm, form-
ing a ligule 0.5-1 mm long; blade basally rugulose
with short transverse ridges, margin entire, apex
bluntly-oblique. Scape terete or subterete with 7-8
low ridges below the spike, twisted, 20-40(-75)
cm by 0.5-1 mm, surface smooth, margin entire.

Spike ellipsoid, 5-9 by 3-5 mm. Sterile bracts 4-8,
imbricate, greenish- to reddish-brown, elliptic to
ovate, 4-6 by 2-3 mm, margin entire, lacerate at
apex. Fertile bracts imbricate, greenish- to red-
dish-brown, ovate to elliptic, 6-8 by 4-6 mm, mar-
gin lacerate near apex; stomatal field ovate to el-
liptic, 3-6 by 2.5-5 mm, with papillose epidermis.
Lateral sepals pale brown, 3-4 by 0.7-1 mm, crest
ciliate at least in the upper half. Petal limbs ob-
ovate, yellow, 6-8 by 3-5 mm, margin distally en-
tire. Anthers 1.2-1.5 mm long, shallowly bifid,
deeply sagittate; filaments ca 1 mm long.
Staminodes 3, branches ca 1.5 mm long. Style
3-3.5 mm long, distally 3-branched, branches ca 2
mm long. Capsule dark brown, ellipsoid to ob-
ovoid, 5-6 by 2.5-3 mm. Seeds brown, translucent,
obovoid to ellipsoid , 0.4-0.5 mm long, 0.2-0.3
mm diam., with 14-16 longitudinal ridges and 6-9
transverse ridges.

Thailand.— PENINSULAR: Trang [Sikao, Hat
Chao Mai National Park, Ban Changlang, 2 km
from park HQ to Hat Yong Ling, 7° 27" N, 99° 21’
E, 21 Aug. 2010, Phonsena & Sutthisaksopon 6548
(BK, BKF, KKU, L); Rajamangala Institute of
Technology, 7° 31" N, 99° 19' E, 8 Oct. 2005, Esser,
Chamchumroon, Kocyan & Tillich 05-84 (BKF)J;
Songkhla [Pattani road, ca 50 km from Songkhla,
6° 53" N, 100° 55" E, 31 Oct. 1990, Larsen, Larsen,
Barfod, Nanakorn, Ueachirakan & Sirirugsa
40999 (AAU, BKF, PSU); 23 km east of Chana, 6°
53" N, 100° 56’ E, 14 June 1992, Larsen, Larsen,
Renner, Niyomtham & Ueachirakan 42911 (AAU,
P, PSU); Thepha, 1 July 2000, Neamsuvan et al. 10
(PSU)]; Pattani, 17 July 1923, Kerr 7882 (K).

Distribution.— Peninsular Malaysia, Singapore,
Banka, Billiton, Borneo (Sabah, type).

Ecology.— On open, sandy soil, in wet
places, sometimes in strand vegetation, from sea
level to 150 m altitude.

Phenology.— Flowering: August to September.
The flowers usually open about mid-morning
(10.00 a.m.) and persist until mid-afternoon (2.00
p.m.).

Vernacular.— Krathin sai (nszdunsne).

Conservation status.— Although this species
is found in strand vegetation, which is under threat
from human disturbances, its wide distribution
means a conservation status of Least Concern (LC,
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rating in IUCN, 2001) is most appropriate.
Uses.— None recorded.

Notes.— Xyris borneensis was placed by
Hansen (1979a) in the synonymy of X. bancana
Mig. along with X. ridleyi Rendle, X. glaucella
Malme, X. chinensis Malme and X. subcomplanata
Malme. Hansen reported that X. borneensis, from
Borneo, has subterete leaves but that it is otherwise
similar. Many specimens were misidentified as X.
bancana. However, Phonsena et al. (2012a) hold a
distinct view: for example, the stomatal field of X.
borneensis is covered with papillae (versus non-
papillose in X. bancana), and the leaf of X.
borneensis has six compound vascular bundles and
two single vascular bundles (versus 11 compound
vascular bundles and three single vascular bundles
in X. bancana). Therefore, we regard X. borneensis
as a distinct species.

Doust & Conn (1994) described Xyris cheu-
matophila Doust & B.J.Conn from Australia
(Northern Territory and Queensland), mentioning
in a note that it has often been confused with X.
juncea, X. pauciflora and X. complanata. However,
this species may be identical with X. borneensis, as
both species are similar in all characters, including
seed-characters. Xyris borneensis is known from
peninsular Thailand to Borneo. So it is quite pos-
sible that this species occurs in Northern Australia.
More material needs to be examined to determine
if X. borneensis and X. cheumatophila are the same
species.

4. Xyris buengkanensis Phonsena & Chantar.,
Blumea57,2:118,f.2,pl.1:d & e & 2: ¢ & d, map
1. 2012.— Type: Thailand, Bueng Kan, Si Wilai,
Na Sing, Ban Na Sai, 180 m altitude, 8 Oct. 2010,
Phonsena & Sutthisaksopon 6567 (holotype KKU,;
isotypes BK, BKF, C, L, QBG).

Caespitose perennial herb, 20-50 cm tall.
Leaves 5-35 per plant, ensiform, (8-)15-22 cm by
2-5 mm, ligulate; blade smooth, margin entire,
apex bluntly-oblique to acute. Scape terete,
straight, 20-50 cm by 1-1.3 mm, surface smooth,
margin entire. Spike ellipsoid, 0.9-1.3 by 0.3-0.7
cm. Sterile bracts 6-11, imbricate and arranged in
5 rows, pale brown with hyaline margin, ovate, 4—7
by 2-3 mm, margin entire. Fertile bracts arranged
in 5 rows, pale brown with hyaline

margin, narrowly elliptic to elliptic, 7-12 by 3-5
mm, margin entire; stomatal field oblong-triangu-
lar, 5-8 by 2-3 mm. Lateral sepals hyaline, 7-9 by
1.3-2 mm, with narrow, distantly shortly serrate or
entire crest. Petal limbs yellow, obovate to elliptic,
1-1.4 by 0.8-1 cm, margin fimbriate. Anthers 2-3
mm long, shallowly bifid, deeply sagittate; fila-
ments ca 1 mm long. Staminodes 3, branches 3-4
mm long. Style 7-8.5 mm long, distally 3-branched,
branches 3-3.5 mm long. Capsule dark brown, ob-
ovoid, 7-8 by 2-3 mm. Seeds brown, translucent,
ellipsoid, slightly twisted at apex, 0.4-0.6 mm
long, 0.2-0.3 mm diam., 11-14(-15) longitudinal
ridges and 0-2 transverse ridges.

Thailand.— NORTH-EASTERN: Bueng Kan [Si
Wilai, Na Sing, Ban Na Sai, 18° 15’ N, 103° 46’ E,
31 Dec. 2010; Phonsena 6700 (BK, KEP, KKU,
L); 25 Sept. 2009, Phonsena & Boonsuk 6423
(BK, BKF, C, KKU, L); 28 Nov. 2010, Phonsena
& Boonsuk 6627 (BKF, KKU, QBG); 8 Aug.
2010, Phonsena & Sutthisaksopon 6542 (BKF,
KKU); 8 Oct. 2010, Phonsena & Sutthisaksopon
6567 (BK, BKF, C, KKU, L, QBG); Phu Wua
Wildlife Sanctuary, flat summit of mountain, 18°
14" N, 103° 58" E, 14 Oct. 1998, Wilkin, Suddee,
Jonganurak, Chamchumroon, Paton, Muasya &
Esser 981 (K, TCD)].

Distribution.— Endemic to Bueng Kan (Phu
Wua Wildlife Sanctuary and Si Wilai). It is likely
to occur also in nearby areas within the Mekong
basin of Laos and Thailand.

Ecology.— On open, sandy soil in wet places
in dry dipterocarp forest at 180-450 m altitude.

Phenology.— Flowering: September to
November, between the late rainy season and the
beginning of dry season. The flowers open about
10.30 a.m. and persist until 4.30 p.m.

Vernacular— Krathin bueng kan (nssau
J9nm).

Conservation status.— This species is endemic
to Thailand, and is so far known from only one
locality. Its extent of occurrence is estimated as to
be less than 100 km?. Its habitat has been disturbed
by farming activities and its occurrence is declining.
Avrating of Critically endangered (CR, IUCN 2001)
is merited.

Uses.— None recorded.
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Notes.— The bracts of this species are imbri-
cate and arranged in five rows but in other SE
Asian Xyris they are imbricately arranged and not
in rows. The margin of the bract is hyaline, thin,
entire in living plants but mostly fimbriate when
dry. The fertile bracts of this species are similar to
X. wallichii but the stomatal field of the fertile bract
in this species is 2-3 times longer than wide,
whereas 3-10 times longer than wide in X. wal-
lichii. Xyris buangkanensis differs also in its fim-
briate margin of the petals (entire in X. wallichii).

5. Xyris capensis Thunb., Prodr. Fl. Cap.: 12.
1794; B.Hansen, Bot. Tidsskr. 74: 21. 1979a; Acta
Phytotax. Geobot. 30: 190. 1979b; FIl. Males., Ser.
1, Spermat. 9, 3: 573. 1982; FI. Cambodge, Laos &
Vietnam 20: 159, pl. 31: 6. 1983 & FI. Thailand 5,
1: 135, f. 41: C6, D6. 1987; Lock, Kew Bull. 53, 4:
890. 1998; Wijesundara in Dassanayake, Revis.
Handb. FI. Ceylon 14: 296. 2000; Wu & Kral, FI.
China 24: 5. 2000.— Type: South Africa, Zulburgh,
Thunberg s.n. (holotype UPS, not seen). Fig. 6.—
X. schoenoides Mart. in Wall., Pl. As. Rar. 3: 30.
1832; Hook.f., FI. Brit. India 6: 365. 1892; Craib,
Bull. Misc. Inform., Kew: 413. 1912.— X. capen-
sis Thunb. var. schoenoides (Mart.) L.A.Nilsson,
Ofvers. Kongl. Vetensk.-Akad. Forh. 3: 155. 1891;
Malme, Fl. Indo-Chine 6: 835. 1934; P.Royen, Fl.
Males. Ser. 1.4: 374. 1953; T.Koyama, Philipp. J.
Sci. 84: 366. 1956; Back. & Bakh.f., FI. Java 3: 25.
1968; B.Hansen, Dansk Bot. Ark. 27.1: 37. 1969.—
Type: Nepal, Wallich 6084 (holotype K; isotypes
E-2 sheets, P-3 sheets).— X. nilagirensis Steud.,
Syn. Pl. Glumac. 2, 10: 288. 1855.— X. capensis
Thunb. var. nilagirensis (Steud.) L.A.Nilsson,
Ofvers. Kongl. Vetensk.-Akad. Forh. 3: 155.
1891.— Type: South India, Nilagiri Mts.,
Hohenacker 956 (holotype C; isotypes K, L, P).—
X. melanocephala Mig., Fl. Ned. Ind. 3: 528. 1857;
Malme, Bull. Jard. Bot. Buitenzorg, ser. 3, 10: 391.
1929.— Type: Java, Diéng, 6200 feet, Junghuhn
403 (lectotype L, L0367238), here designated;
isolectotype L, L0367239).— X. sumatrana
Malme, Bull. Jard. Bot. Buitenzorg, ser. 3, 10: 391.
1929.— Type: Sumatra, Goenoeng Talang,
Blnnemeijer 5124 (holotype L).— X. flabellata
P.Royen, Blumea 7: 308. 1953; FIl. Males., Ser. 1,
Spermat. 4: 375. 1953.— Type: Sumatra, Aceh,
Gunung Leuser, 29 Jan. 1937, Van Steenis 8430

(holotype L; isotype K). Fig. 6.

Caespitose aquatic annual herb, 40-55(-65)
cm tall. Leaves more than 5 per plant, basally
reddish, ensiform, straight, 10-25(-35) cm by 2-4
mm, with or without a ligule; blade smooth, margin
slightly thickened or entire; apex bluntly-oblique,
rarely acute. Scape terete with 1 or 2-ridges, straight,
(15-)30-50(-65) cm by 1-1.5 mm, surface smooth,
margin entire. Spike globular to hemispherical,
0.6-1.2 by 0.6-1.3 cm. Sterile bracts 5-6, imbricate,
blackish-brown to brown, ovate, thin, 3-4 by 2-3
mm, margin entire. Fertile bracts imbricate, blackish-
brown to brown, ovate, thin, 4-6 by 3—-4 mm, margin
entire; stomatal field absent. Lateral sepals brown,
ovate, 6-7 by 1.5-2 mm, with smooth entire crest.
Petal limbs yellow, obovate, 6-10 by 6-8 mm with
claw up to 7 mm long, margin distally lacerate.
Anthers ca 2 mm long, shallowly bifid, deeply
sagittate; filaments 1.5-2 mm long. Staminodes 3,
branches 3-4 mm long. Style 4-5 mm long, distally
3-branched, branches 2.5-3 mm long. Capsule
dark brown, opaque, ovoid to obovoid, 4-5 by 3-4
mm. Seeds dark brown, ovoid to ellipsoid, ribbed,
0.5-0.6 mm long, ca 0.3 mm diam., with 17-18
longitudinal ridges and 7-9 transverse ridges.

Thailand.— NORTHERN: Chiang Mai [Hot,
Bo Luang, 18° 45’ N, 98° 25’ E, 13 June 1973,
Geesink, Phanichapol & Santisuk 5902 (BKF, L,
SING); Mae Tuen, 4 June 1924, Kerr 6229 (BK,
BKF, BM, K); Om Kaoi, 17 Oct. 1979, Shimizu,
Toyokuni, Koyama, Yahara & Santisuk T-19045
(AAU, BKF, K, L); Doi Inthanon National Park,
Ban Pha Mon, 18 Apr. 1960, Smitinand &
Alsterlund 6712 (BKF, K)]; NORTH-EASTERN: Loei
[Phu Kradueng National Park, Tham Yai Waterfall
to Sa Anodat, 16° 53’ N, 101° 46’ E, 29 Oct. 2009,
Phonsena 6448 (BKF, KKU, L); 14 Nov. 2010,
Phonsena 6595 (KKU)J; Phu Luang Wildlife
Sanctuary, Khok Nok Kraba, 17° 17" N, 101° 31'E,
15 Nov. 2008, Phonsena, Duyfjes & De Wilde 6327
(KKU); Phu Ruea National Park, Sa Sawan, 17°
31" N, 101° 21’ E, 11 Oct. 2009, Phonsena 6441
(BKF, KKU); 1 Oct. 2011, Phonsena &
Sutthisaksopon 6761 (BKF, KKU)].

Distribution.— India, Sri Lanka, Indo-China,
China, Malesia, South Africa (type), South
America.

Ecology.— In open, wet places and bogs with
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Figure 6. Xyris capensis:A. habit; B. leaf lamina and leaf apex; C. spike; D. fertile bract; E. lateral sepal; F. petal limb and stamen;
G. staminode; H. style; I. seed. Drawn by O. Phueakkhai.
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shallow water in lower montane oak forest, 900—
2400 m altitude.

Phenology.—  Flowering:  October to
December. The flowers usually open from mid-
morning (10.00 a.m.) until late afternoon (4.00

p.m.).
Vernacular.— Ya hua khot (wgjhwnen) (Loei).

Conservation status.— The wide distribution
of this species means a conservation status of Least
Concern (LC, rating in IUCN, 2001) is most
appropriate.

Uses.— None recorded.

Notes.— This species is recognized by its
bracts lacking a stomatal field; it mostly occurs in
bog areas with shallow water.

Two collections, Junghuhn 401 and Junghuhn
403, are mentioned in the original description of X.
melanocephala. Junghuhn 403 (L0367238) at L is
chosen as lectotype because it is the best
preserved.

6. Xyris complanata R.Br., Prodr. Fl. Nov.
Holland. 1: 256. 1810; Malme, FI. Indo-Chine 6:
838. 1934; P.Royen, FI. Males., Ser. 1, Spermat. 4:
369. 1953; T.Koyama, Philipp. J. Sci. 84: 366.
1956; B.Hansen, Dansk Bot. Ark. 27.1: 37. 1969;
Acta Phytotax. Geobot. 30: 191. 1979b; FI. Males.,
Ser. 1, Spermat. 9, 3: 571. 1982; Fl. Cambodge,
Laos & Vietnam 20: 154, pl. 31: 2. 1983 & FI.
Thailand 5, 1: 133, f. 41: C2, D2. 1987; Doust &
B.J.Conn, Austr. Syst. Bot. 7: 461. 1994,
Wijesundara in Dassanayake, Revis. Handb. FI.
Ceylon 14: 295. 2000; Wu & Kral, Fl. China 24: 5.
2000.— Type: Australia, Gulf of Carpentaria,
Brown 5732 (holotype BM; isotypes BM, K). Figs.
7, 16C-D.— X. anceps Lam., Tabl. Encycl. 1: 132.
1791; Vahl, Enum. PI. 2: 205. 1805; Mig., FI. Ned.
Ind. 3: 529. 1859; Hook.f., Handb. FI. Ceylon 4:
297. 1898.— Type: not indicated, not seen, see
note.— X. scabra R.Br., Prodr. Nov. Holland. 1:
256. 1810.— Type: Australia, Queensland, Port
Curtin, between and facing Islands, 5-8 Aug. 1802,
Brown 5730 (holotype BM).— X. laevis R.Br.,
Prodr. FI. Nov. Holland. 1: 256. 1810.— Type:
Australia, Queensland, Gulf of Carpentaria, Dec.
1802—-Feb. 1803, Brown 5729 (holotype BM).— X.
elongata Rudge, Trans. Linn. Soc. London 10: 289,

t. 15: 1. 1811; Doust & B.J.Conn, Austr. Syst. Bot.
7: 461, 1994.— Type: Nova Hollandia, Port
Jackson, Annon. (?Banks & Solander), anno 1770
(holotype BM, see Doust & Conn, 1994).— X.
walkeri Kunth, Enum. Pl. 4: 19. 1843; Thwaites,
Enum. PI. Zeyl.: 340. 1864.— Type: Ceylon, Wight
Cat. 2373 (holotype K).— X. malaccensis Steud.,
Syn. PI. Glumac. 2, 10: 287. 1855; Miq., FI. Ned.
Ind. 3: 529. 1859.— Type: Peninsular Malaysia,
Malacca, Griffith s.n. (holotype P). Figs. 7, 16C-D.

Caespitose perennial herb, 50-90(-100) cm
tall. Leaves 7-20(-70) per plant, linear, twisted,
20-60(-70) cm by 2-4 mm, with a ligule; blade
smooth; margin papillate due to numerous retrorsely
oriented, coalescent rows of cells, the distal cell in
each row forming a small tubercle; apex acute,
oblique. Scape compressed with 1 or2 ridges,
twisted, (30-)60-80(-100) by 1.5-3 mm, surface
smooth, margin papillate. Spike ellipsoid to
cylindrical, 0.9-2.6(-4) by 0.5-0.9 cm. Sterile
bracts 4-8, imbricate, greenish-brown to brown,
ovate, 5-6 by 3-5 mm. Fertile bracts imbricate,
greenish-brown to brown, darkening with age,
obovate to orbicular, 6-8 by 5-7 mm; margin entire
basally, entire to lacerate distally; apex slightly
emarginate; stomatal field elliptic-rhombic, 2.5-
3.1 by 2-2.5 mm. Lateral sepals brownish, 5-6 by
1.5-2 mm, with ciliate crest. Petal limbs yellow,
broadly obovate, 6-8 by 7-9 mm, margin distally
serrate to lacerate. Anthers 2-2.5 mm long,
shallowly bifid, deeply sagittate; filaments 1.5-2
mm long. Staminodes 3, branches 3-4 mm long.
Style 3-5 mm long, distally 3-branched, branches
2-3 mm long. Capsule dark brown, obovoid, 5-6
by 2.5-3 mm. Seeds reddish-brown, translucent,
ovoid, ribbed, ca 0.6 mm long, 0.3-0.4 mm diam.,
14-15 dark brown longitudinal ridges and 2-4
transverse ridges.

Thailand.— NORTH-EASTERN: Phetchabun
[Khao Kho, Thung Salaeng Luang National Park,
Thung Na Pho Ko Kho, 21 Dec. 2010, Phonsena &
Sutthisaksopon 6692 (KKU)]; Loei: [Phu
Kradueng National Park, 24 Aug. 2009, Phonsena
6408 (BKF, KKU); 29 Oct. 2009, Phonsena 6451
(KKU); 14 Nov. 2010, Phonsena 6593 (KKU);
Phu Luang Wildlife Sanctuary, Khok Nok Kraba,
17° 17" N, 101° 31’ E, 15 Nov. 2008, Phonsena,
Duyfjes & De Wilde 6324 (BKF, KKU)]; Bueng
Kan: [Mueang, Khok Kong, Phu Sing, 18° 16’ N,
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Figure 7. Xyris complanata: A. habit; B. leaf lamina and leaf apex; C. spike; D. fertile bract; E. lateral sepal; F. petal limb and stamen;
G. staminode; H. style; I. seed. Drawn by O. Phueakkhai.
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103° 48" E, 22 Oct. 2011, Phonsena &
Sutthisaksopon 6770 (KKU); Si Wilai, Na Sing,
Ban Na Sai, 18° 15’ N, 103° 46’ E, 25 Sept. 2009,
Phonsena & Boonsuk 6424 (BKF, KKU); 28 Nov.
2010, Phonsena & Boonsuk 6629 (KKU); 8 Aug.
2010; Phonsena & Sutthisaksopon 6539 (KKU); 8
Oct. 2010, Phonsena & Sutthisaksopon 6570
(KKU)]; Sakon Nakhon [Waritchaphum, 17 Feb.
2006, McClatchey, Mokkamul & Hobbs 3590
(BKF)]; Khon Kaen [Phu Wiang, Phu Wiang
National Park, 9 Jan. 1997, Nanakorn et al. 8495
(QBG)]; EASTERN: Nakhon Ratchasima [Khao Yai
National Park, 18 Oct. 1969, Beusekom &
Charoenphol 1708 (BKF, K, P)]; Roi Et [Kaset Wisali,
Ban Wa Ngam, 9 June 1982, Paisooksantivatana &
SutheesornY 993-82 (BK)]; Si Sa Ket [Kantharalak,
15 Aug. 1976, Maxwell 76-503 (AAU, BK, L)];
Ubon Ratchathani [Na Charuai, Phu Chong Nayoi
National Park, trail to Kaeng Sam Phan Pi, 14° 26’
N, 105° 15" E, 2 Nov. 2008, Phonsena 6306 (BKF,
KKU); Khong Chiam, Pha Taem National Park,
Soi Sawan Waterfall, 15° 28" N, 105° 34’ E, 10 Oct.
2010, Phonsena 6572 (KKU); 9 July 2009,
Phonsena & Boonsuk 6390 (KKU); Khong Chiam,
Ban Bahai, 15° 26’ N, 105° 29’ E, 22 May 2001,
Greijmans 59 (BKF)]; SOUTH-EASTERN: Rayong
[Klaeng, Chak Phong, Phru Nong Chamrung, 12°
39" N, 101° 32" E, 16 April 2009, Phonsena 6368
(KKU, QBG); Mueang, Ban Phe, sea level, 12°
38" N, 101° 26’ E, 4 Sept. 1972, Larsen, Larsen,
Nielsen & Santisuk 32440 ( AAU, BKF, K, P)];
Chanthaburi [Makham, Phatthawi, Ban Ok Phok,
12° 50" N, 102° 08’ E, 2 Dec. 2009, Phonsena,
Duyfjes & De Wilde 6460 (KKU)]; Trat [Khlong
Yai, 18 km north of Khlong Yai, 11° 50" N, 102° 48’
E, 2 Sept. 1972, Larsen, Larsen, Nielsen & Santisuk
32323 ( AAU, BKF, K, L)]; ceNTRAL: Nakhon
Nayok [Pak Phli, Khao Yai National Park, 9 Oct.
1979, Shimizu, Toyokuni, Koyama, Yahora &
Santisuk T-18059 (AAU, BKF, K, L, P)];
PENINSULAR: Surat Thani [Khian Sa, Khao Tok,
Ban Suai Si, 8° 54’ N, 99° 16’ E, 9 Oct. 2008,
Phonsena 6297 (BKF, KKU)]J; Phangnga [Ko Ra,
Ko Ra-Ko Phra Thong National Park, 9° 13" N, 98°
17" E, 19 Apr. 2010, Phonsena 6534 (KKU)J;
Krabi, sea level, 22 July 1972, Larsen, Larsen,
Nielsen & Santisuk 31228 (AAU, L, P); Nakhon Si
Thammarat [Sichon, 12 May 1928, Kerr 15685
(BK, BM, K)]; Trang [Sikao, Hat Chao Mai
National Park, Ban Changlang, 2 km from park HQ

to Hat Yong Ling, 7° 27" N, 99° 21' E, 21 Aug.
2010, Phonsena 6549 (BKF, KKU)]; Songkhla
[Hat Yai, 20 Aug. 1984, Maxwell 84-112 (BKF,
PSU)]; Narathiwat [Tak Bai, Kok Kun Bet, 2 Sept
1987, Niyomdham & Sriboonma 1509 (AAU,
BKF, K, L)].

Distribution.— India, Sri Lanka, Indo-China,
China (Hainan), Malesia, Australia (type).

Ecology— Open, wet places in dry
dipterocarp forest, lower montane oak forest and
lower montane oak-pine forest, from sea level to
1600 m altitude.

Phenology.— Flowering all year round,
preferably October to December. The

flowers usually open from mid-morning
(10.00 a.m.) and persist until late afternoon

(4.00 p.m.). Old flowers may persist for
another day after anthesis.

Vernacular— Tan (s1u) (Nakhon Si
Thammarat); ya tan (wefwiu) (Narathiwat); ya
krathiam (wgj1nszidien) (Prachin Buri); ya krathin
(negnsziiu) (Trat).

Conservation status.— The wide distribution
of this species means a conservation status of Least
Concern (LC, rating in IUCN, 2001) is most
appropriate.

Uses.— None recorded.

Notes.— Xyris complanata is recognized by
its flattened scapes, conspicuously rough leaf edges
and by its fertile bracts which are lacerate on the
upper margin.

The first author has only seen a photograph of
the type of X. anceps described as originating from
Madagascar. Vahl (1805), and subsequent authors
apparently erroneously indicated Malabar as its
place of occurrence. Hansen (1982) cited the name
as “X. anceps auct. non Lam.: Vahl”.

7. Xyris emarginata Phonsena & Chantar.,
Blumea57,2:121,f.3,pl. 1: f& g & 2: e & f, map
1. 2012.— Type: Thailand, Bueng Kan, Bueng
Khong Long, Pho Mak Khaeng, Ban Dong
Chomphu, 180 m altitude, 25 Oct. 2010, Phonsena
& Boonsuk 6585 (holotype KKU; isotypes BK,
BKF, C, K, L, QBG).
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Caespitose or solitary perennial herb, 30-45
cm tall, base dilated, bulbous. Bulb ovoid, 0.6-1 by
0.4-0.6 cm. Leaves 2—4 per plant, basally reddish,
linear, twisted, 10-20 cm by 1.5-2.2 mm, with a
ligule; blade smooth, margin entire, apex bluntly
oblique to acute. Scape terete, slightly twisted, 20—
45 cm by 1-1.5 mm, surface smooth, margin entire.
Spike ellipsoid, 0.8-1.5 by 0.5-1 cm. Sterile bracts
8-12, imbricate, reddish-brown to brown, obovate,
3-6 by 2-4 mm, margin entire. Fertile bracts
imbricate, reddish-brown to brown, ovate, 7-8 by
4-5.5 mm, margin entire, apex emarginate; stomatal
field ovate, 2.5-3 by 1.2-2 mm. Lateral sepals pale
brown, 7-8 by 1.5-2 mm, with coarsely and
distantly serrate crest. Petal limbs bright yellow,
obovate, 8-10 by 7-8 mm, margin fimbriate.
Anthers ca 3 mm long, shallowly bifid, deeply
sagittate; filaments 1-1.5 mm long. Staminodes 3,
branches 3-3.5 mm long. Style 7-8.5 mm long,
distally 3-branched, branches 3-3.5 mm long.
Capsule dark brown, obovoid, 3-5 by 2-3 mm.
Seeds brown to dark brown, translucent, narrowly
ellipsoid to oblong, 0.5-0.8 mm long, 0.2-0.3 mm
diam., with 13-15 longitudinal ridges and 0-4
transverse ridges.

Thailand.— NORTH-EASTERN: Bueng Kan
[Bueng Khong Long, Pho Mak Khaeng, Ban Dong
Chomphu, 17° 58’ N, 104° 05’ E, 31 Dec. 2010,
Phonsena 6704 (KKU); 25 Oct. 2010; Phonsena &
Boonsuk 6585 (BK, BKF, C, K, KKU, L, QBG);
28 Nov. 2010, Phonsena & Boonsuk 6622 (BKF,
KEP, L)].

Distribution.— Endemic to north-eastern
Thailand. It may be assumed that it has a wider
distribution in nearby areas along the Mekong
basin of Laos & Thailand.

Ecology.— On open, sandy soil in wet places
in dry dipterocarp forest at ca 180 m altitude.

Phenology.— Flowering and fruiting:
October to December, between the late rainy
season and the beginning of dry season. The
flowers open in the morning at 08.30 a.m. and
persist until 12.30 p.m.

Vernacular— Krathin khok (nszdiulan).

Conservation status.— This species is known
from a restricted area which is under pressure from
agricultural and urban development. The extent of
occurrence is estimated as to be less than 100 km?.

Acrating of Critically endangered (CR, IUCN 2001)
is merited.

Uses.— None recorded.

Notes.— The fertile bracts of X. emarginata
resemble those of X. lobbii Rendle in its emarginate
apex, but differ in its lacerate margin (entire in X.
lobbii). The margin of the fertile bracts also resembles
those found in X. complanata, but X. emarginata
differs from the latter in the leaf margin and the
scape being smooth, not rough with tubercles.

8. Xyris grandis Ridl., J. Linn. Soc., Bot. 38: 332.
1908 & FI. Malay Penin. 4: 347. 1924; P.Royen, FI.
Males., Ser. 1, Spermat. 4: 372. 1953; B.Hansen,
Dansk Bot. Ark. 27: 37. 1969; Bot. Tidsskr. 74: 23,
f. 4. 1979a; Acta Phytotax. Geobot. 30: 192, f. 1a.
1979b; FI. Males., Ser. 1, Spermat. 9, 3: 573. 1982;
FI. Cambodge, Laos & Vietnam 20: 158, P1. 31, 5.
1983 & FI. Thailand 5, 1: 135, f. 41: B5, C5, D5.
1987.— Type: Peninsular Malaysia, Pahang,
Gunong Tahan, 1 June 1905, Wray & Robinson
5341 (holotype SING, photo seen; isotype BM).
Figs. 8, 16 E-F— X. chlorocephala P.Royen,
Blumea 7: 308. 1953 & FIl. Males., Ser. 1, Spermat.
4. 372. 1953.— Type: Sumatra, Serasa Bunta
(Serasah Boenta), 20 Aug. 1929, Jacobson 13
(holotype L; isotype BM). Figs. 8, 16E—-F.

Solitary, rarely caespitose perennial herb,
(10-)30-50(—60) cm tall with stoloniferous rhizome.
Leaves (4-)10-30 per plant, basally reddish,
ensiform, straight, (7-)25-50(-60) cm by (3-)6-20
mm, without a ligule, blade smooth, margin distinct
and slightly thickened, entire, apex bluntly-oblique
to acute. Scape subterete, compressed below the
spike with 2-7 ridges, straight, (10-)25-40(-60)
cm by 2-3 mm, surface smooth, margin entire.
Spike depressed-hemispherical or globular to
ellipsoid, (0.6-)1-1.5 by (0.5-)2-2.5 cm. Sterile
bracts 4-6, imbricate, greenish-brown to brown,
narrowly triangular, 3—-6 by 2—4 mm. Fertile bracts
imbricate, greenish-brown to brown, almost
triangular, (0.6-)0.8-1.1 by 0.3-0.6 cm, margin
entire; stomatal field narrowly-oblong, (3-)6-7 by
0.4-0.7 mm. Lateral sepals connate below, brown,
7-9 by 2-2.5 mm, with smooth, upwards greenish
crest. Petal limbs yellow, ovate, (0.5-)1.2—(0.8-)
1.5 by (0.3-)0.6—(0.5-)1.2 cm, margin entire. Anthers
2-3 mm long, shallowly bifid, deeply sagittate;
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Figure 8. Xyris grandis: A. habit; B. leaf lamina and leaf apex; C. spike; D. fertile bract; E. lateral sepal; F. petal limb and stamen;
G. style; H. seed. Drawn by O. Phueakkhai.
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filaments 1.5-2 mm long. Staminodes absent. Style
5-7 mm long, distally 3-branched, branches 3-3.5
mm long. Capsule dark brown, obovoid, 5-6 by
3-5 mm. Seeds dark brown, opaque, ovoid, broad-
ly ellipsoid or subglobose, 0.6-0.7 mm long, ca 0.4
mm diam., with striate or anastomosing longitudi-
nal ridges and several weaker transverse ridges.

Thailand.— NORTHERN: Phitsanulok [Nakhon
Thai, Phu Hin Rong Kla National Park, 2 Oct.
1990, Chantaranothai, Parnell & Simpson 90/536
(BM, K, L, TCD); 29 Sept. 2009, Phonsena 6427B
(BKF, KKU); 12 Sept. 2010, Phonsena, Poulsen
& Boonsuk 6558 (KKU); 5 Nov. 2011, Phonsena,
Duyfjes & De Wilde 6795 (KKU); 14 Oct. 1998,
Suksathan 1303 (QBG); 13 Aug. 2000, Suksathan
2723 (QBG); 29 Oct. 2001, Watthana & Suksathan
1558 (AAU, QBG); Phu Miang (Puh Mieng), 28
July 1966, Larsen, Smitinand & Warncke 1005
(AAU)]; NORTH-EASTERN: Loei [Dan Sai, Phu Hin
Rong Kla National Park, Man Daeng Ranger
Station, Hin Klao Kon, 1600 m, 16° 56" N, 101° 04
E, 21 Sept. 2010, Phonsena, Poulsen & Boonsuk
6559 (BKF, C)]; Bueng Kan [Bung Khla, Phu Wua
Wildlife Sanctuary, 18° 14’ N, 103° 58’ E, 26 Oct.
2008, Phonsena 6303 (KKU); 25 Sept. 2009,
Phonsena & Boonsuk 6417 (BKF, KKU)I.

Distribution.— Laos, Cambodia, Vietnam,
Peninsular Malaysia (type), Sumatra.

Ecology.— Among mosses on open sand-
stone plateaux in lower montane rain forest, dry
evergreen forest, (400-)850-1600 m altitude.

Phenology.— Flowering: July to November,
in March (Indo-China). The flowers usually open
from mid-morning (10.00 a.m.) and persist until
3.00 pm, rarely until 4.00 p.m.

Vernacular— Ya bua vyai
(North-eastern).

(e luey)

Conservation status.— This species is known
from four restricted localities in Thailand. Its ex-
tent of occurrence is estimated to be less than 50
km?, but it has a wide distribution in Indo-China,
Peninsular Malaysia and Sumatra. A conservation
status of Vulnerable (VU, rating in JUCN, 2001) is
most appropriate.

Uses.— None recorded.

Notes.— The Thai specimens are smaller of
stature than the Indo-Chinese and the Malesian

specimens. The shape of the inflorescences is very
variable from depressed hemispherical to ellipsoid
but shape and surface of the seeds match those of
the type specimen, and also the absence of
staminodes link them to X. grandis. Specimens
from countries outside Thailand are commonly
labeled as occurring in moist rain forest.

Hansen (1979a) said that only one specimen
of X. grandis (Larsen, Smitinand & Wanche 1005
(AAU)) has been recorded from Thailand, and
stated that it was a juvenile. It was in fact a mature
plant, the small size of the specimen misleading
Hansen.

Previous publications have failed to note that
X. grandis has a stoloniferous rhizome. Rhizomes
were lacking from herbarium sheets, being easily
separated from the rest of the plant during
collection

9. XyrisindicaL., Sp. Pl.; 42. 1753; Miq., Fl. Ned.
Ind. 3: 528. 1857; Thwaites, Enum. PI. Zeyl.: 340.
1864; Hook.f., Fl. Brit. India 6: 364. 1892 &
Handb. FI. Ceylon 4: 297. 1898; Ridl., J. Straits
Branch Roy. Asiat. Soc. 59: 213. 1911 & FI. Malay
Penin. 4: 348. 1924; Malme, FI. Indo-Chine 6: 835.
1934; T.Koyama, Philipp. J. Sci. 84: 367. 1956; B.
Hansen, Dansk Bot. Ark. 27: 37. 1969; Acta
Phytotax. Geobot. 30: 190. 1979b; FI. Cambodge,
Laos & Vietnam 20: 157, pl. 31: 4. 1983; FI.
Males., Ser. 1, Spermat. 9, 3: 572. 1983 & Fl.
Thailand 5, 1: 134. 1987; Doust & B.J.Conn, Austr.
Syst. Bot. 7: 458, f. 1. 1994; Wijesundara in
Dassanayake, Revis. Handb. Fl. Ceylon 14: 294,
2000; Wu & Kral, Fl. China 24: 4, f. 4. 1-5.
2000.— X. indica L. var. indica: P.Royen, FI.
Males. 1, 4: 373. 1953.— Type: “Kotsjiletti-pullu”
in Rheede, Hort. Malab. 9: 139, t. 71. 1689
(lectotype, designated by Hansen (1983)). Fig.
9.— X. robusta Mart., PI. Asiat. Rar. (Wallich) 3:
30. 1832; Hook.f., Fl. Brit. India 6: 364. 1892.—
Type: India, Sylhet (Silhet), Da Silva, Wallich Cat.
6087 (holotype K; isotypes L, P-5 sheets).— X.
calocephala Miq., FI. Ned. Ind. 3: 527. 1857.—
Type: Indonesia, Java, between Serogen and Tarrik,
Junghuhn s.n. (not seen).— X. capito Hance, J.
Bot. 14: 262. 1876; Malme, Fl. Indo-Chine 6: 836.
1934.— Type: Vietnam, Feb. 1872, Pierre 1036
(lectotype BM, here designated; isolectotype K).
Fig. 9.
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Solitary or caespitose annual herb, 30-80(—
110) cm tall. Leaves 5-20(-30) per plant, narrowly
ensiform, spongy, straight, (10-)30-60(-70) cm by
(3-)4-6(-8) mm, without a ligule; blade flat with
conspicuous, short transverse ribs connecting the
longitudinal nerves, margin entire, apex bluntly
obligue to acute. Scape terete with 6-15
longitudinal ridges, straight, (18-)30-70(-110) cm
by 2-3(-4.5) mm, surface smooth, margin entire.
Spike ovoid to cylindrical, (0.7-)1-2(-3.5) by 0.7—
1.4 cm. Sterile bracts 4-6, imbricate, greenish-
brown, ovate, 4-6 by 3-5 mm. Fertile bracts
imbricate, greenish-brown, ovate to obovate, 5-8
by 4-6 mm, margin entire; stomatal field triangular-
rhombic, 1.4-1.5 by 1.8-2 mm. Lateral sepals pale
brownish to almost hyaline, 10-12 by 2-2.5 mm,
with coarsely serrate crest. Petal limbs yellow,
ovate, 1.2-1.5 by 1.4-1.8 cm, margin distally
lacerate. Anthers ca 4 mm long, shallowly bifid,
deeply sagittate; filaments 2.5-3 mm long.
Staminodes 3, branches 3-3.5 mm long. Style 6.5
7 mm long, distally 3-branched, branches ca 5 mm
long. Capsule brown, obovoid, 5-7 by 3-5 mm.
Seeds pale brown, translucent, ovoid, ribbed, 0.6—
0.7 mm long, ca 0.3 mm diam., 14-19 longitudinal
ridges and 1-3 transverse ridges.

Thailand.— NORTHERN: Sukhothai [4 Nov.
1971, Maxwell 71-567 | (AAU)]; NORTH-EASTERN:
Udon Thani [Ban Phue, 11 Nov. 1963, Pradit 678
(BK)]; Sakon Nakhon [Khok Si Suphan, 21 Nov.
2005, La-ongsri 362 (QBG)]; Nakhon Phanom
[Ban Phaeng, 30 Oct. 1998, Wongprasert et al. s.n.
(BKF)]; Mukdahan [Mueang, Phu Pha Thoep
National Park, 18° 15’ N, 103° 46’ E, 16 Nov. 1984,
Murata, Mitsuta, Yahara, Nagamasu & Nantasan
T-50695 (BKF)]; Kalasin [Yang Talat, 13 Oct.
1990, Chantaranothai & Parnell 90/674 (K,
TCD)]; Khon Kaen [Ban Nathum, 22 Dec. 1964,
Chermsirivathana 215 (BK)]; EASTERN: Surin [9
Jan. 1924, Kerr 8240 (BK, BM)]; Ubon Ratchathani
[18° 15’ N, 103° 46" E, 3 Dec. 2000, Norsangstri
1127 (QBG)]; SOUTH-WESTERN: Prachuap Khiri
Khan [Bang Saphan, 13 Nov. 1994, Sinthiphong, 116
(BKF)]; CENTRAL: Saraburi [Kaeng Khoi, 12 Oct.
1926, Laksanakorn s.n. (BK)]; Nakhon Nayok [4
Nov. 1960, Chirayupin s.n. (BK)]; SOUTH-
EASTERN: Sa Kaeo [Aranyaprathet, 17 Oct. 1928,
Put2005 (BK, BM)]; Prachin Buri [Prachantakham,

9 Nov. 1962, Kasem 265 (BK)]; Rayong [Klaeng,
24 Oct. 2002, Kertsawang 114 (QBG)]; Chanthaburi
[Makham, 18° 15" N, 103° 46’ E, 31 Aug. 1972,
Larsen, Larsen, Nielson & Santisuk 32278 (AAU)];
PENINSULAR: Chumphon [Thung Kha, 18 Now.
1973, Sutheesorn 2797 (BK)]; Ranong [Kra Buri, 6
Dec. 1999, Wongprasert s.n. (BKF)]; Surat Thani
[Chaiya, 9 Feb. 1979, Koyama, Phengklai, O’Connor
& Niyondham 15332 (AAU)]; Krabi [Ao Luek, 20
Jan. 1966, Hansen & Smitinand 12040 (BKF)J;
Phatthalung [Pa Bon, 12 Jan. 1987, Maxwell 87-33
(A, BKF, PSU)]; Satun [Mu Ko Tarutao National
Park, 28 Oct. 1980, Congdon 977 (AAU, PSU)];
Songkhla [Sadao, 25 Dec. 1927, Kerr 13631 (BK,
BM)]; Yala [6° 34’ N, 101° 18’ E, 22 Oct. 1970,
Charoenphol, Larsen & Warnche 4145 (AAU,
BKF, L, P)]; Narathiwat [Tak Bai, 9 Apr. 1988,
Niyomdham & Ueachirakan 1792 (AAU, BKF, L)].

Distribution.— India (type), Sri Lanka,
Myanmar, Indo-China, China (Hainan), Malesia,
Australia.

Ecology.— Open, swampy places adjacent to
rice fields. A lowland species, to 300 m altitude.

Phenology.— Flowering: (August to) October
to January (to February). The flowers usually open
during late morning (10.30 a.m.) and persist until
mid-afternoon (2.30 p.m.).

Vernacular.— Krathin thung (nse@iws) (Trat);
krathin na (nsgauwn) (Chanthaburi); ya krathiam
(vahnseiiew), ya bua (vejrtha) (Prachin Buri); ya khi
klak (wgjr@nain) (Central, North-eastern); krachap
daeng (nszduums) (Narathiwat); tall yellow-eyed
grass.

Conservation status.— The wide distribution
of this species means a conservation status of Least
Concern (LC, rating in IUCN, 2001) as most
appropriate.

Uses.— This plant has been used in traditional
medicine as a cure for ringworm, itch and leprosy
(Burkill, 1966). Dry inflorescences are used for
decoration.

Notes.— Of the two collections, Pierre 1036
and Pierre 1086 from Vietnam, are mentioned in
the original description of X. capito, both of them
are suitable lectotypification, and Pierre 1036 at
BM is selected.
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Figure 9. Xyris indica: A. habit; B. leaf lamina and leaf apex; C. spike; D. fertile bract; E. lateral sepal; F. petal limb and stamen;
G. staminode; H. style; I. seed. Drawn by O. Phueakkhai.
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10. Xyris intersita Malme, Bull. Mus. Hist. Nat.
(Paris), sér. 2, 2: 684. 1930; FI. Indo-Chine 6: 837,
f. 83. 1934; B.Hansen, Acta Phytotax. Geobot. 30:
192, f. 2b. 1979b; FI. Cambodge, Laos & Vietnam
20: 162, pl. 31: 9 & 32: 1-5. 1983 & FI. Thailand 5,
1: 137, f. 41: D9. 1987.— Type: Vietnam, Talmy s.n.
(lectotype P, designated by Hansen (1983)). Fig. 10.

Solitary, rarely caespitose annual herb,
7-40(-50) cm tall. Leaves 5-10(15) per plant,
basally reddish, ensiform, straight, (7—)10-25(-38)
cm by (3.5-)4-6(-7.5) mm, without a ligule; blade
smooth, margin conspicuously widened but hardly
thickened, entire, apex bluntly-oblique. Scape
terete, usually subterete below the spike, straight,
(6-)10-35(-50) cm by (0.7-)1.2-1.7(-2) mm,
surface smooth, margin entire. Spike ovoid-
spherical, (0.6-)0.7-1.1(-1.5) by (0.5-)0.7-1.1
cm. Sterile bracts 5-7, imbricate, greenish-brown
to reddish-brown, obovate to orbicular, 4-5 by 3-4
mm. Fertile bracts imbricate, pale brown, obovate
to broadly elliptic, 6-7 by 4-5 mm, entire on very
finely dentate near apex, sometimes torn at apex
and apparently emarginate, pale brown below
apex; stomatal field triangular 1-1.5 by 0.8-1.5
mm. Lateral sepals pale brownish to hyaline, thin,
10-12 by 2-2.5 mm, with entire crest. Petal limbs
yellow, obovate, 9-11 by 6-8 mm, margin distally
erose. Anthers ca 2 mm long, shallowly bifid, deeply
sagittate; filaments 1.5-2 mm long. Staminodes 3,
branches 3-3.5 mm long. Style 5-6 mm long,
distally 3-branched, branches ca 3 mm long.
Capsule dark brown, obovoid, 4-6 by 3-4 mm.
Seeds reddish-brown, translucent, ellipsoid, ribbed,
0.5-0.6 mm long, 0.2-0.3 mm diam., with 13-15
longitudinal ridges and 2—7 transverse ridges.

Thailand.— NORTHERN: Sukhothai [4 Nov.
1971, Maxwell 71-567 11 (AAU)]; NORTH-EASTERN:
Loei [Phu Kradueng National Park, Lan Phra Si
Nakharin, 16° 53’ N, 101° 49’ E, 29 Oct. 2009,
Phonsena 6447 (BKF, KKU); 14 Nov. 2010,
Phonsena 6591 (KKU)]; Udon Thani [Ban Phue,
Phu Phra Bat Historical Park, 17° 43’ N, 102° 21’
E, 7 Oct. 2010; Phonsena 6564 (KKU); Kumphawapi,
Pakho, Ban Huai Koeng Noi, 17° 02" N, 102° 55’
E, 28 Nov. 2010, Phonsena & Boonsuk 6631
(KKU, QBG)]; Bueng Kan [Mueang, Khok Kong,
Phu Sing, 18° 16’ N, 103° 48’ E, 22 Oct. 2011,
Phonsena & Sutthisaksopon 6769 (BKF, KKU);
Bueng Khong Long, Pho Mak Khaeng, Ban Dong

Chomphu, 17° 58" N, 104° 05’ E, 25 Oct. 2010,
Phonsena 6584 (BKF, K, KKU); Seka, Tha Kok
Daeng, km 60, 17° 53’ N, 103° 47’ E, 22 Oct. 2011;
Phonsena & Sutthisaksopon 6764 (KKU)]; Sakon
Nakhon [Ban Muang, Non Sa-at, 17° 55’ N, 103°
40" E, 8 Oct. 2010, Phonsena & Sutthisaksopon
6571 (KKU); Phu Phan, Phu Phan National Park,
17° 02' N, 104° 02" E, 10 Oct. 2009, Phonsena
6439 (KKU)]; Kalasin [Yang Talat, Hua Na Kham,
Ban Dong Bang, 16° 23’ N, 101° 13" E, 18 Nov.
2011, Phonsena, Duyfjes & De Wilde 6905 (KKU,
L)]; Maha Sarakham [Borabue, Ban Bo Yai, 16°
06" N, 103° 12’ E, 30 Dec. 2010, Phonsena 6694
(KKU)]; EASTERN: Buri Ram [19 Nov. 1976,
Phengklai et al 3299 (BKF, PSU)]; Surin, 4 Dec.
1976, Phengklai et al 3615 (BKF, PSU); Ubon
Ratchathani [Khong Chiam, Pha Taem National
Park, Soi Sawan Waterfall, 15° 28’ N, 105° 34’ E,
10 Oct. 2010 Phonsena 6573 (KKU)]; CENTRAL:
Saraburi [Mueang, 7 Dec. 1974, Maxwell 74-1022
(AAU, BK)]; SOUTH-EASTERN: Prachin Buri
[Krabin Buri, Ban Kaeng, 10 Nov. 1930, Marcan
2583 (BM, K)]; Chon Buri [Si Racha, Nong Khum,
8 Nov. 1927, Collins 1679 (BK, K); Bo Thong,
Khao Ang Ruenai Wildlife Sanctuary, Ban Khao
Phrik, 13°17'N, 102° 19’ E, 8 Nov. 2008, Phonsena
& Chusithong 6310 (KKU)]; Rayong [22 Nov.
1972, Smitinand 11382 (BKF, K, P)]; Chanthaburi
[Makham, Ban Ok Phok, 12° 50’ N, 102° 08' E, 9
Nov. 2008, Phonsena & Chusithong 6320 (KKU);
2 Dec. 2009, Phonsena, Duyfjes & De Wilde 6462
(KKU)].

Distribution.— Myanmar, Cambodia, Laos,
Vietnam (type).

Ecology.— On moist, sandy soil among
grasses, from sea level to 1300 m altitude.

Phenology.— Flowering: (July to) November
to December. The flowers usually open during late
morning (10.30 a.m.) and persist until mid-after-
noon (2.00 p.m.).

Vernacular.— Krathin thung yai (nssfiujslng))
(General).

Conservation status.— The wide distribution
of this species means a conservation status of Least
Concern (LC, rating in IUCN, 2001) is most
appropriate.

Uses.— None recorded.
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Figure 10. Xyris intersita: A. habit; B. leaf lamina and leaf apex; C. spike; D. fertile bract; E. lateral sepal; F. petal limb and stamen;
G. staminode; H. style; I. seed. Drawn by O. Phueakkhai.
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Notes.— Three collections from Australia,
Hartley 13731 (L), Clarkson 4893 (L) and Henshall
1615 (BM) most likely belong to this species, but
further study on their identity is needed.

11. Xyris kradungensis B.Hansen, Bot. Tidsskr.
74: 24, f. 5. 1979a; excl. Larsen et al. 4737 and
Sgrensen, Larsen & Hansen 6167; Acta Phytotax.
Geobot. 30: 193, f. 2a. 1979b & FI. Thailand 5, 1:
138, f. 41: Al1, C11, D11. 1987.— Type: Thailand,
Loei, Phu Kradueng, 1300 m altitude, 11 July
1959, Floto 7484 (holotype C; isotypes E, K, L,
P). Figs. 11, 17A-B.—X. complanata auct. non
R.Br.: B.Hansen, Dansk Bot. Ark. 27: 37, 1967
(regarding Floto 7484). Figs. 11, 17A-B.

Caespitose perennial herb, (10-)15-40(-60)
cm tall. Leaves 5-10 per plant, basally reddish,
ensiform, twisted, (10-)15-25(-40) cm by 2-4(-
4.5) mm, with a conspicuous 0.5-1.5 mm long
ligule; blade smooth, margin widened, flattened
and quite sharply edged but not rough, apex bluntly
oblique. Scape subterete to compressed with 1 or2
ridges, twisted, (15-)20-40(-60) cm by 1-2 mm,
surface smooth, margin entire. Spike ellipsoid to
cylindrical, 0.7-1(-2.2) by 0.3-0.8 cm. Sterile
bracts 4-5, imbricate, reddish-brown, elliptic to
ovate, 3-5 by 2-3 mm. Fertile bracts imbricate,
reddish-brown to dark brown, elliptic to ovate, 4-7
by 3—-4 mm, margin entire or with a few teeth near
apex; stomatal field triangular, 2-2.1 by 1.1-1.4
mm. Lateral sepals dark brown, narrowly
lanceolate to obovoid, 5-7 by 1-1.5 mm, with
entire to shortly dentate crest. Petal limbs yellow,
obovate, 6-9 by 5-7 mm, margin fimbriate. Anthers
ca 2 mm long, shallowly bifid, deeply sagittate;
filaments 2-2.5 mm long. Staminodes 3, branches
3.5-4 mm long. Style 5-6 mm long, distally
3-branched, branches ca 4 mm long. Capsule dark
brown, obovoid, 4-5 by 1-1.5 mm. Seeds dark
brown, translucent, ellipsoid, ribbed, 0.5-0.6 mm
long, ca 0.3 mm diam., with 13-18 longitudinal
ridges and 1 or2 transverse ridges.

Thailand.— NORTH-EASTERN: Loei [Phu
Kradueng National Park, 23 Dec. 1971, Beusekom,
Phengklai, Geesink & Wongwan 4510 (BKF, L,
P); 22 July 1957, Bunchuai 141 (BKF); 5 Nov.
1947, Bunpheng 56 (BKF); 12 Sept. 1990,
Chantaranothai, Parnell, Simpson & Sridith

90/106 (K, KKU, TCD); 90/167 (K, KKU, TCD);
7 Nov. 1970; 7 Nov. 1970, Chroenphol, Larsen &
Warncke 4785 (AAU, BKF, K, L); 8 July 1959,
Floto 7343 (L); 7 Nov. 1959, Floto 4783 (C, E, K,
L, P); 11 July 1979, Floto 7483 (K, L); Floto 7484
(C,E, K, L, P); 31 Oct. 1984, Murata & Phengklai
T-42338 (BKF, L); 1 Nov. 1984, Murata, Phengklai,
Mitsuta, Yahara, Nagamasu & Nantasan T-42513
(BKF, L); 29 Oct. 2009, Phonsena 6449 (BK,
BKF, KKU, L); 14 Nov. 2010, Phonsena 6592
(KKU, QBG); 17 Oct. 1973, Sangkhachand 2091
(BKF); 19 Oct. 1973, Santisuk 519 (BKF); 4 Sept.
1967, Shimizu, Hutoh & Chaiglom T-8899 (BKF);
16 Nov. 1979, Shimizu, Toyokumi, Koyama, Yahara
& Niyomdham T-23081 (BKF); 11 Sept. 1963,
Sleumer & Smitinand 4787 (L); 29 Nov. 1958,
Smitinand 5009 (AAU, BKF, L);11 July 1959,
Smitinand 5901 (AAU, BKF, L); 11 July 1959,
Smitinand 5902 (AAU, BKF, L); 26 Nov. 1958,
Sgrensen, Larsen & Hansen 6245 (L); 29 Nov.
1965, Tagawa, lwatsuki & Fukuoka T 773 (BKF,
K, L)]; Bueng Kan [Bung Kla, Phu Wua Wildlife
Sanctuary, 18° 16’ N, 103° 58’ E, 26 Oct. 2008,
Phonsena 6300 (BKF, KKU); 25 Sept. 2009,
Phonsena & Boonsuk 6420 (KKU].

Distribution.— Endemic to north-eastern
Thailand.

Ecology.— In open, dry dipterocarp forest
and lower montane pine-oak forest at 400-1300 m
altitude.

Phenology.—  Flowering:  August to
November. The flowers usually open during early
morning (8.30 a.m.) and persist until 1.00 p.m.

Vernacular.— Ya bua bae

(North-eastern).

(nerianu)

Conservation status.— This species is
endemic to north-eastern Thailand, recorded only
from Phu Kradueng National Park and Phu Luang
and Phu Wua Wildlife Sanctuaries. The populations
in these areas are well protected. A conservation
status of Vulnerable (VU, rating in IUCN, 2001)
seems most appropriate.

Uses.— None recorded.

Notes.— Hansen (1979) described X. kra-
dungensis, and mistakenly cited two specimens of
X. bancana as X. kradungensis (Larsen et al. 4737
and Sgrensen, Larsen & Hansen 6167).
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Figure 11. Xyris kradungensis: A. habit; B. leaf lamina and leaf apex; C. spike; D. fertile bract; E. lateral sepal; F. petal limb and
stamen; G. staminode; H. style; I. seed. Drawn by O. Phueakkhai.
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12. Xyris linifolia P.Royen, Blumea 7: 477. 1954;
B.Hansen, Acta Phytotax. Geobot. 30, 4-6: 192, f.
2a. 1979b; Fl. Cambodge, Laos & Vietnam 20:
157, pl. 31: 8. 1983 & FI. Thailand 5, 1: 131. 1987;
Phonsena, Chantaranothai & Meesawat, Thai For.
Bull. (Bot.) 40: 135, f. 3, 4: A-B. 2012.— Type:
Laos, Mt Kan, Smiles s.n. (K).

Solitary perennial herb, 25-55(-65) cm tall,
base abruptly dilated and bulbous. Bulb ovoid, 1.5-3
by 0.8-1.4 cm. Leaves 1 (or 2) per plant, subterete
to terete, twisted, 20-40 cm by 0.8-1.5 mm,
without a ligule; blade smooth, margin entire, apex
bluntly oblique to acute. Scape terete, twisted, 25—
55(-65) cm by 0.7-1.5 mm, surface smooth,
margin entire. Spike ellipsoid to ovoid, 0.9-1.4 by
0.5-1.1 cm. Sterile bracts 4-8, imbricate, reddish-
or dark brown, elliptic to ovate, 4-6 by 3-5 mm,
margin entire, lacerate at apex. Fertile bracts
imbricate, reddish- or dark brown, ovate, 5-7 by
4-5 mm, margin entire; stomatal field ovate to
elliptic, 1.8-2 by 1-1.2 mm. Lateral sepals hyaline,
5.5-7 by 1-1.5 mm, crest entire or coarsely serrate.
Petal limbs yellow, obovate, 7-10 by 5-8 mm,
margin distally lacerate. Anthers ca 2 mm long,
shallowly bifid, deeply sagittate; filaments 2-2.5
mm long. Staminodes 3, branches 3-3.5 mm long.
Style 4-5 mm long, distally 3-branched, branches
ca 4 mm long. Capsule brown, obovoid to ellipsoid,
4-6 by 3-4 mm. Seeds yellowish-brown or brown,
translucent, ellipsoid, 0.5-0.9 mm long, 0.2-0.3
mm diam., with 9-11 dark brown longitudinal
ridges and 1 or2 transverse ridges.

Thailand.— NORTH-EASTERN: Bueng Kan [Si
Wilai, Na Sing, Ban Na Sai, 18° 15" N, 103° 46’ E,
22 Sept. 2009, Phonsena & Boonsuk 6426 (BKF,
L); 28 Nov. 2010, Phonsena & Boonsuk 6626
(KKU); 8 Aug. 2010, Phonsena & Sutthisaksopon
6540 (KKU, QBG); Phon Charoen, Ban Nong
Paen, 18°02' N, 103° 43’ E, 26 July 2009, Phonsena
6394 (BKF, KKU); Bueng Khong Long, Pho Mak
Khaeng, Ban Dong Chomphu, 17° 58" N, 104° 05’
E, 8 Aug. 2010, Phonsena & Sutthisaksopon 6547
(KKU)].

Distribution.— Laos (type).

Ecology.— Open, grassy places onsandy soil
in dry dipterocarp forest at 180-200 m altitude.

Phenology.— Flowering: June to October.
The flowers open during late morning (at ca 10.30

a.m.) and persist until mid-afternoon (2.00 p.m.).

Vernacular name.— Krathin nam khong
(nszdiuniileg).

Conservation status.— This species is found
in a small area in dry dipterocarp forest of the
Mekong basin of Laos and Thailand. Only three
localities in Thailand are known, each consisting of
a small population. Its habitat was disturbed by
logging activities and land use, and is changing
rapidly. An Endangered (EN, rating in IUCN,
2001) is merited.

Uses.— None recorded.

Notes.— Van Royen (1954a) in his original
description of X. linifolia, indicated that the single
known collection was made by Smiles in 1893 at
the foothill of Mt Kau, Siam. Hansen (1983) argued
that Mt Kau should be Mt Kan, not in Siam
(Thailand) but in Laos, where Smiles travelled
along the Mekong River at the time. However,
Hansen (1987) included this species in his key for
the treatment in the Flora of Thailand, without a
description, assuming that it was likely to occur in
Thailand also.

This species closely resembles X. thailandica
in habit by its underground stem, but it differs from
the latter by its terete leaves with smooth margins,
not papillate as in X. thailandica.

13. Xyris lobbii Rendle, J. Bot. 37: 506, pl. 403:
17-24. 1899; P.Royen, Fl. Males., Ser. 1, Spermat.
4: 371. 1953; B.Hansen; Dansk Bot. Ark. 27.1: 38.
1969; p.p. excl. Floto 7482; Acta Phytotax. Geobot.
30: 192, f. 2a. 1979b; Fl. Cambodge, Laos &
Vietnam 20: 153, pl. 31: 1. 1983; FI. Males., Ser. 1,
Spermat. 9, 3: 573. 1983 & FI. Thailand 5, 1: 131,
f. 41: C1, D1. 1987.— Type: Myanmar, Moulmein
(in the protologue erroneously recorded as from
Java), Lobb 362 (holotype BM; isotype K). Fig.
12— X. lobbii Rendle var. burmana Malme,
Svensk Bot. Tidskr. 21; 387. 1927; P.Royen, Fl.
Males., Ser. 1, Spermat. 4; 372. 1953.— Type:
Myanmar, S Shan States, Keng lung, Sept. 1909,
McGregor 767 (holotype E).— X. pauciflora auct.
non Willd.: Craib, Bull. Misc. Inform., Kew 1912:
413. 1912 (regarding Garrett 69). Fig. 12.

Solitary perennial herb, 30-50(-90) cm tall
with stoloniferous rhizome. Leaves 6-10 per plant,
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Figure 12. Xyris lobbii: A. habit; B. leaf lamina and leaf apex; C. spike; D. fertile bract; E. lateral sepal; F. petal limb and stamen; G.
staminode; H. style; I. seed. Drawn by O. Phueakkhai.
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basally reddish, linear to subfalcate, straight, (10—
)20-60 cm by 3-7 mm, without a ligule, blade
smooth, margin not thickened, equitant, entire,
apex bluntly oblique to acute. Scape terete, straight,
(35-)40-60(-90) cm long, surface smooth, margin
entire. Spike subspherical, ovoid to ellipsoid, 0.8—
2.1 by 0.6-1.3 cm. Sterile bracts 7-9, imbricate,
greenish-brown to reddish-brown, ovate to obovate,
4-5 by 3-4 mm. Fertile bracts imbricate, greenish-
brown to reddish-brown, obovate to elliptic, 6-10 by
4-6 mm, margin entire, apex emarginate; stomatal
field triangular, 2.8-3.1 by 1.4-1.6 mm. Lateral
sepals brown, firm, widening upwards, 8-10 by
2-2.5 mm, with entire or finely dentate to serrate
crest. Petal limbs yellow, oval, 7-10 by 6-8 mm,
crenulate at margin. Anthers 3-3.5 mm long,
shallowly bifid, deeply sagittate; filaments 3-3.5
mm long. Staminodes 3, branches 3.5-4 mm long.
Style 5-6.5 mm long, distally 3-branched, branches
ca 4 mm long. Capsule dark brown, ellipsoid, 5-7 by
2-3 mm. Seeds pale brown, translucent, narrowly
ellipsoid, 0.9-1 mm long, 0.2-0.3 mm diam., with
18-22 waving longitudinal ridges and 1 or 2
transverse ridges.

Thailand.— NORTHERN: Mae Hong Son [Sop
Moei, Mae Ngao National Park, Doi Pui Noi, 17°
52" N, 98° 03’ E, 14 Nov. 2011, Phonsena, Duyfjes
& De Wilde 6858 (BKF, KKU, L)]; Chiang Mai
[Doi Pha Hom Pok National Park, Doi Ang Khang,
19° 54" N, 99° 02' E, 22 Nov. 2010, Phonsena &
Boonsuk 6612 (KKU); Chiang Dao, Doi Chiang
Dao Wildlife Sanctuary, Den Ya Khat, 19° 22" N,
98° 50" E, 9 Dec. 2008, Phonsena 6351 (KKU);
Doi Inthanon, Doi Kar, 18°7.5' N, 98° 6' E, 14 Oct.
1910, Garrett 69 (BKF, K, L, TCD); Doi Inthanon
National Park, near Naphamethanidon Stupa, 18°
29’ N, 98° 31' E, 15 Oct. 2009, Phonsena 6443
(BKF, KKU); Doi Inthanon National Park, Doi
Hua Suea, 18° 30" N, 98° 32' E, 5 Sept. 2008,
Phonsena 6217 (KKU); Doi Suthep, 23 Oct. 1910,
Kerr 1503 (AAU, BM, K, L, P); Doi Suthep-Pui
National Park, Doi Pui, 18° 43" N, 98° 49' E, 11
Dec. 2009, Phonsena, Duyfjes & De Wilde 6492
(KKU)]; Chiang Rai [Wiang Pa Pao, Khun Chae
National Park, 29 Sept. 2001, Watthana 1420
(QBG)]; Nan [Pua, Doi Phu Kha National Park,
Doi Dong Ya Wai, 5 Oct. 2010, Phonsena 6562
(BKF)]; Lampang [Mueang Pan, Cha Son National
Park, 21 Aug. 1996, Maxwell 96-1087 (L)];

Uttharadit [Nam Pat, Phu Soi Dao National Park, 8
Nov. 2009, Norsangsri & Intamusik 6189 (QBG);
28 Oct. 1998, Wilkin, Suddee, Jonganurak,
Chamchumroon, Paton, Muasya & Esser 1033
(BKF, K, L)]; NORTH-EASTERN: Loei [Phu Luang
Wildlife Sanctuary, Khok Nok Kraba, 17° 17’ N,
101° 31’ E, 15 Nov. 2008, Phonsena, Duyfjes & De
Wilde 6325 (BKF, KKU); Phu Ruea National
Park, Dong Ya Phai, 17° 31" N, 101° 21’ E, 11 Oct.
2009, Phonsena 6440 (BKF, KKU)].

Distribution.— Myanmar (type), Vietnam.

Ecology.— Open grassy forest at 1000-2150
m altitude.

Phenology.— Flowering: September to
November (to March). The flowers usually open
between 11.00 a.m. (rarely before) and late
afternoon (4.00 p.m.).

Vernacular.— Dao nuea (awnile) (Northern).

Conservation status.— This species has a
wide distribution in northern and north-eastern
Thailand, and is recorded also in Myanmar and
Vietnam. A conservation status of Least Concern
(LC, rating in IUCN, 2001) seems most appropriate.

Uses.— None recorded.

Note.— Previous publications have failed to
note that X. lobbii has a stoloniferous rhizome.
Rhizome were lacking from herbarium sheetsbeing
easily separated from the rest of the plant during
collection.

14. Xyris pauciflora Willd., Phytographia 1: 2, t.
1: 1. 1794; Miq., FI. Ned. Ind. 3: 529. 1859;
Hook.f., Fl. Brit. India 6: 365. 1892; Hosseus,
Beih. Bot. Centralbl. 28, 2: 371. 1911; Ridl., J.
Straits. Branch Roy. Asiat. Soc. 59: 213. 1911,
Craib, Bull. Misc. Inform., Kew 1912: 413. 1912,
p.p. excl. Garrett 69; Ridl., FI. Malay Penins. 4:
348. 1924; Malme, Fl. Indo-Chine 6: 838. 1934;
P.Royen, Fl. Males., Ser. 1, Spermat. 4: 371. 1953;
Back. & Bakh.f., Fl. Java 3: 24. 1968; B.Hansen,
Dansk Bot. Ark. 27.1: 38. 1969; Bot. Tidsskr. 74:
21.1979a; Acta Phytotax. Geobot. 30: 190. 1979b;
FI. Cambodge, Laos & Vietnam 20: 160, pl. 31: 8.
1983; Fl. Males., Ser. 1, Spermat. 9, 3: 573. 1983 &
FI. Thailand 5, 1: 136, f. 41: B8, C8, D8, pl. VIII:
3. 1987; Doust & B.J.Conn, Austr. Syst. Bot. 7:
472.1994; Wijesundara, Revis. Handb. Fl. Ceylon
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14: 297. 2000; Wu & Kiral, Fl. China 24: 5, f. 4:
6-9. 2000.— Type: India, Malabar Koenig s.n. in
herb. Willdenow, photo seen (lectotype B, designated
by Doust & Conn (1994); isotype C). Fig. 13.— X.
denticulata R.Br., Prodr. FI. Nov. Holland. 1: 256.
1810.— Type: Australia, Queensland, Banks &
Solander s.n. (holotype BM).— X. oryzetorum Mig.
ex Steud., Syn. Pl. Glumac 2(10): 288. 1855.—
Type: India, Mangalor, Hohenacker 369 (lectotype
C, here designated; isolectotypes L, P)— X
dajacensis P.Royen, Blumea 7, 2: 308. 1953.—
Type: Borneo, Sabah, Sandakan, Sept.—Dec. 1920,
Ramos 1405 (holotype L; isotypes BM, P).— X.
maritima T.Koyama, Philipp. J. Sci. 84: 367, pl. 1:
2, pl. 6: A7-A10. 1956.— Type: Vietnam, Annam,
Nhatrang, 12 May 1921, Hayata 510 (holotype TI,
photo seen; isotype P).— X. oreophila auct. non
Ridl.: B.Hansen, Dansk Bot. Ark.: 27: 38. 1969.
Fig. 13.

Solitary, rarely caespitose annual herb,
5-40(-50) cm tall. Leaves 5-10(-15) per plant,
basally reddish, linear-ensiform, (3-)5-25(-30)
cm by (0.5-)1-3(—4) mm, with or without a ligule;
blade rough with epidermis often tuberculate,
margin tuberculate (use microscope or hand lens),
apex bluntly-oblique to acute. Scape terete, with or
without ridges, (8-)10-30(-50) cm by 0.3-1.5(-
1.8) mm; surface smooth, margin entire. Spike
ellipsoid to ovoid, 0.4-1(-1.4) by 0.2-0.7(-1.2)
cm. Sterile bracts 4, imbricate, reddish-brown,
elliptic to ovate, 3-4 by 2-3 mm. Fertile bracts
imbricate, pale or reddish-brown, rarely blackish-
brown, obovate to orbicular, 4-6 by 4-5 mm,
margin entire; stomatal field triangular, 1-2.2 by
0.4-1.2 mm. Lateral sepals hyaline to brown, 5-7
by 1.5-2 mm, with coarsely serrate or tuberculate
or quite entire crest. Petal limbs yellow, obovate,
6-10 by 4-7 mm, margin distally lacerate, claw
4-5 mm long. Anthers 1-1.5 mm long, shallowly
bifid, deeply sagittate; filaments 1-1.5 mm long.
Staminodes 3, branches 3-3.5 mm long. Style 3.5—
4.5 mm long, distally 3-branched, branches ca 2
mm long. Capsule dark brown, ovoid, 2-4 by 1.5—
2 mm. Seeds reddish-brown, translucent, ellipsoid,
ribbed, 0.5-0.6 mm long, ca 0.3 mm diam., with
12-14 longitudinal ridges and 1-3 transverse ridges.

Thailand.— All over the country.

Distribution.— India (type), Sri Lanka,
Myanmar, Indochina, China, Malesia, Australia.

THAI FOREST BULLETIN (BOTANY) 41

Ecology.— In open, wet places among grasses,
from sea level to 1300 m altitude.

Phenology.— Flowering: August to December.
The flowers usually open between mid-morning
(9.00 a.m.) and mid-day (1.30 p.m.).

Vernacular.— Kung (ns) (Songkhla); ya khon
kai (wewuld) (North-eastern); ya bua (weih)
(Ubon Ratchathani).

Conservation status.— The wide distribution
of this species means a conservation status of Least
Concern (LC, rating in IUCN, 2001) is most
appropriate.

Uses.— It is believed by people in the north-
eastern of Thailand that a tonic of this plant relieves
back and waist pains.

Notes.— This species is similar to X. intersita
in habit. It is easily recognized by the rough epidermis
of the leaves.

Two collections, Hohenacker 369 and
Zollingero 3286, are mentioned in the original
description of X. oryzetorum. Hohenacker 369 at C
is chosen as lectotype because the specimen is in
good condition, and is a good match for the original
description.

15. Xyris thailandica Phonsena & Chantar.,
Blumea57,2:124,f.4,pl. 1: h&i & 2: g & h, map
1. 2012.— Type: Thailand, Loei, Phu Kradueng
National Park, trail from Lang Pae to Pha Mak
Duk, 1280 m altitude, 28 Oct. 2009, Phonsena
6444 (holotype KKU; isotypes BK, BKF, L).

Solitary perennial herb, 25-50(-70) cm tall,
base abruptly dilated and bulbous. Bulb ovoid, 1.6—
2.5 by 0.9-1.8 cm. Leaves (2 or) 3 per plant, linear,
flattened, twisted, 20-50 cm by 1.5-2.2 mm, without
a ligule; blade smooth, margin papillose or finely
serrate, apex bluntly oblique to acute. Scape terete,
twisted, 40-50(-70) cm by 1.6-2 mm surface
smooth, margin entire. Spike ovoid to ellipsoid,
1.1-1.6 by 0.7-1 cm. Sterile bracts 4-7, imbricate,
reddish- to blackish-brown, obovate to circular, 4-6
by 3-6 mm, margin entire, apex lacerate or entire.
Fertile bracts imbricate, reddish- to blackish-brown,
ovate, 5-6 by 4-5 mm, margin entire, apex lacerate
or entire; stomatalfield triangular, 1.4-1.6 by 0.9-
1.2 mm. Lateral sepals hyaline or brown, 5-7 by
ca 1 mm, with entire crest. Petal limbs yellow,
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Figure 13. Xyris pauciflora: A. habit; B. leaf lamina and leaf apex; C. spike; D. fertile bract; E. lateral sepal; F. petal limb and stamen;
G. staminode; H. style; I. seed. Drawn by O. Phueakkhai.
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obovate, 9-13 by 7-9 mm, margin distally lacerate.
Anthers ca 2.5 mm long, shallowly bifid, deeply
sagittate; filaments 1.5-2 mm long. Staminodes 3,
branches 3.5-4 mm long. Style 6.5-7 mm long,
distally 3-branched, branches ca 3 mm long.
Capsule brown, obovoid, 4-5 by 2-3 mm. Seeds
reddish-brown, translucent, narrowly ellipsoid,
0.9-1.1 mm long, 0.3-0.4 mm diam., with 14-15
longitudinal ridges and 14 transverse ridges.

Thailand.— NORTH-EASTERN: Loei [Phu
Kradueng National Park, trail from Lang Pae to
Pha Mak Duk, 16° 53" N, 101° 49’ E, 28 Oct. 2009,
Phonsena 6444 (BK, BKF, KKU, L); 13 Nov.
2010, Phonsena 6588 (K, QBG); Phu Ruea
National Park, Phu Son Camping Ground, 17° 30" N,
101°20'E, 1 Oct. 2011, Phonsena & Sutthisaksopon
6759 (BKF, KKU)].

Distribution.— Endemic to north-eastern
Thailand, known only from a restricted area in Phu
Kradueng and Phu Ruea National Parks.

Ecology.— Open places, among grasses in
lower montane pine-oak forest, at 1180-1280 m
altitude.

Phenology.— Flowering: September to
November, between the late rainy season and the
beginning of dry season. The flowers open in the
afternoon between 2.00 p.m. and persist until 5.00
p.m.

Vernacular— Krathin phu (nsgfiug).

Conservation status.— This species is endemic
to Thailand, recorded only from Phu Kradueng and
Phu Ruea National Parks. Its extent of occurrence
is estimated to be less than 50 km? but the
populations in these national parks are well
protected. A rating of Endangered (EN, IUCN
2001) is merited.

Uses.— None recorded.

Notes.— Xyris thailandica is similar to X.
linifolia through having a bulbous underground
stem, but differs in its flat, linear leaves (terete in X.
linifolia) and in its papillose margin of the leaves
(entire in X. linifolia). Xyris thailandica is a
montane species, occurring above 1000 m altitude
whereas X. linifolia occurs in the lowland between
180 and 200 m altitude.

THAI FOREST BULLETIN (BOTANY) 41

16. Xyris tuberosa Ridl., J. Fed. Malay States
Mus. 10: 122. 1920; P.Royen, Fl. Males., Ser. 1,
Spermat. 4: 369. 1953; B. Hansen, Bot. Tidsskr.
74: 22, f.2.1979a; Acta Phytotax. Geobot. 30: 193,
f. 1d. 1979b; FI. Cambodge, Laos & Vietnam 20:
162, pl. 31: 10. 1983 & FI. Thailand 5, 1: 137, f, 41:
B10, D10. 1987.— Type: Thailand, Takua Pa, 5
Nov. 1919, Kloss 6615 (holotype K; isotype L).
Figs. 14, 17C-D.— X. adusta T.Koyama, Philipp.
J. Sci. 84: 365. pl. I: 1, pl. 6: B7-B10. 1956.—
Type: Thailand, 16 Dec. 1921, Hayata s.n.
(holotype TI, photo seen).— X. lobbii auct. non
Rendle: B.Hansen, Dansk Bot. Ark. 27.1: 38. 1965
(regarding Floto 7482). Figs. 14, 17C-D.

Solitary perennial herb, plants usually
aggregated together, 40-50 cm tall, with abruptly
dilated underground stem, forming a corm. Corm
depressed globose, rarely 2-lobed, 1-1.8 by 1.2—
2.5 ¢cm, containing starch grains. Leaves 4-10 per
plant, basally reddish, ensiform, straight, 25-40(-—
45) cm by 6-9 mm, with a small ligule or ligule
absent; blade smooth, margin distinctly thickened,
entire, apex bluntly-oblique to acute. Scape terete,
subterete below the spike, straight, 15-40 cm by
1-2 mm surface smooth, margin entire. Spike ovoid
to ellipsoid, rarely globose, 0.8-2.1 by 0.7-1.4 cm.
Sterile bracts 4-6, imbricate, brown to dark brown,
ovate to obovate, margin lacerate, 4-6 by 3—4 mm.
Fertile bracts imbricate, brown to dark brown,
suborbicular to obovate, 6-8 by 6-7 mm, margin
lacerate; stomatal field triangular, 1.8-2.6 by 1.4—
2.4 mm. Lateral sepals hyaline, very thin, 5-7 by
1-1.5 mm, crest distantly serrate or entire. Petal
limbs yellow, obovate, 1.5-1.8 by 1.4-1.6 cm with
claw up to 5 mm long. Anthers ca 2 mm long,
shallowly bifid, deeply sagittate; filaments 3-4 mm
long. Staminodes 3, branches 3.5-4 mm long. Style
5-6 mm long, distally 3-branched, branches 3—4
mm long. Capsule brown, obovoid, 4-5 by 2-3
mm. Seeds reddish-brown to brown, translucent,
ellipsoid, ribbed, 0.6-0.7 mm long, ca 0.3 mm
diam., with 14-16 longitudinal ridges and 1 or2
transverse ridges.

Thailand.— NORTH-EASTERN: Loei [Phu
Kradueng National Park, 12 July 1948, Bunpheng
82 (BKF); 11 July 1959, Floto 7482 (K); 29 Oct.
2009, Phonsena 6450 (BK, BKF, KKU, L); 14
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Figure 14. Xyris tuberosa: A. habit; B. leaf lamina and leaf apex; C. spike; D. fertile bract; E. lateral sepal; F. petal limb and stamen;
G. staminode; H. style; I. seed. Drawn by O. Phueakkhai.
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Nov. 2010, Phonsena 6594 (C, KKU); 8 Sept.
1969, Phusomsaeng et al. 52 (BKF); 8 Sept. 1969,
Sangkhachand 2089 (BK); Sleumer & Smitinand
4773 (BKF, L); 11 July 1959, Smitinand 5900
(AAU, BKF); 28 Nov. 1965, Tagawa, Iwatsuki &
Fukuoka T-554 (BKF, L); 1 Sept. 1988, Takahashi
& Tamura T-60566 (AAU, BKF, K, L, P); 31 Aug.
1988, Wongprasert s.n. (BKF)]; EASTERN: Ubon
Ratchathani [Khong Chiam, Huai Yang, Ban Bahai,
km 14, 15° 26" N, 105° 37" E, 10 Oct. 2010,
Phonsena 6574 (BK, BKF, C, KKU, L);
PENINSULAR: Trang [Yan Ta Khao, Thung Khai, 7°
27" N, 99° 40’ E, Larsen, Ngrgaard, Pharsen,
Puuddjaa & Ueachirakan 43987 (AAU, BKF)];
Phangnga, Takua Pa, 5 Nov. 1919, Kloss 6615 (K, L).

Distribution.— Cambodia, Laos.

Ecology.— On open, sandy soil among
grasses, lower montane pine-oak forest, from sea
level to 1300 m altitude.

Phenology.— Flowering: (July to) October to
December (to February). The flowers usually open
about late morning (11.00 a.m.) and persist until
mid-afternoon (3.00 p.m.).

Vernacular— Ya dok lueang (vegfnenwaes)
(Loei).

Conservation status.— This species is known
from four widely scattered localities in Thailand,
and few collections from Laos and Cambodia. A
conservation status of Vulnerable (VU, rating in
IUCN, 2001) is most appropriate.

Uses.— None recorded.
Notes.— See the notes of X. bituberosa.

17. Xyris wallichii Kunth, Enum. PI. 4: 16. 1843,;
Hook.f., Fl. Brit. India 6: 365. 1892; B.Hansen,
Dansk Bot. Ark. 27.1: 38. 1969; Bot. Tidsskr. 74:
23, . 3. 1979a; Acta Phytotax. Geobot. 30: 192, f.
1c. 1979b; FI. Males., Ser. 1, Spermat. 9, 3: 573.
1982; FI. Cambodge, Laos & Vietnam 20: 160, pl.
31:7.1983 & FI. Thailand 5, 1: 136, . 41: B7, C7,
D7. 1987.— Type: India, Sylhet (Silhet), Wallich
Cat. 6083 (holotype B, lost; isotypes C, K, L, P).
Figs. 15, 17E-F.— X. oreophila Ridl., J. Fed.
Malay States Mus. 7: 1. 1917 & FI. Malay Penins.
4: 349. 1924; P.Royen, Fl. Males., Ser. 1, Spermat.
4: 372. 1953.— Type: Peninsular Malaysia, Kedah
Peak, 9 Dec. 1915, Robinson & Kloss 6138
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(lectotype K, here designated; isolectotype L).—
X. malmei P.Royen, Blumea 7: 307. 1953 & FI.
Males., Ser. 1, Spermat. 4: 370. 1953.— Type:
Peninsular Malaysia, Kedah Peak, 29 Nov. 1915,
Robinson & Kloss 5962 (holotype K). Figs. 15,
17E-F.

Solitary, rarely caespitose perennial herb,
20-40 cm tall. Leaves 4-10 per plant, ensiform,
straight, sheath with margin + ciliate below, 5-30
cm by 1.5-2 mm, without a ligule; blade rough,
margin entire, apex bluntly-oblique to acute. Scape
terete without ridge to slightly compressed above
with 1 or 2 shallow ridges, straight, 5-40 cm by
0.5-1.4 mm, surface smooth, margin entire. Spike
ellipsoid, 0.4-1.1 by 0.2-0.6 cm. Sterile bracts 4,
imbricate, reddish-brown, narrowly elliptic, 3-4 by
1-2 mm. Fertile bracts imbricate, reddish-brown,
narrowly elliptic to elliptic, 5-7 by 2—4 mm, with
margin entire; stomatal field oblong-triangular,
2.7-3.2 by 0.6-0.8 mm. Lateral sepals pale brown,
not hyaline, 10-11 by 2-2.5 mm, crest entire. Petal
limbs yellow, elliptic to obovate, 6-10 by 3-5 mm,
margin distally entire. Anthers 1-1.5 mm long,
shallowly bifid, deeply sagittate; filaments 1.5-2
mm long. Staminodes 3, branches 3-3.5 mm long.
Style 3-4 mm long, distally 3-branched, branches
ca 3 mm long. Capsule dark brown, obovoid, 4-6
by 2.5-3 mm. Seeds reddish-brown, translucent,
narrowly ellipsoid, 0.4-0.6 mm long, ca 0.2 mm
diam., with 23-26 undulate longitudinal ridges and
2—4 transverse ridges.

Thailand.— NORTHERN: Phitsanulok [Phu
Hin Rong Kla National Park, trail to Lan Hin Pum,
17° 00" N, 101° 30" E, 29 Sept. 2009; Phonsena
6427 (BK, BKF, KKU); Phu Soi Dao National
Park, 14 Aug. 2000, Suksathan 2683 (QBG)];
NORTH-EASTERN: Loei [Phu Hin Rong Kla National
Park, Man Daeng Ranger Station, Hin Klao Kon,
16° 56’ N, 101° 04' E, 12 Sept. 2010; Phonsena,
Poulsen & Boonsuk 6560 (KKU); 5 Oct. 1998,
Suksathan 145 (QBG); 15 Oct. 1998, Suksathan
1348 (QBG); 15 Oct. 1998, Suksathan 1371
(QBG); Phu Kradueng National Park, 21 Nov.
1957, Bunpheng 1012 (BKF); 26 Dec. 1919, Kerr
17017 (BM); 16 Nov. 1979, Shimizu, Toyokuni,
Koyama, Yahara & Niyomdham T-23220 (BKF);
27 Nov. 1958, Sgrensen, Larsen & Hansen 6265
(K, L); Phu Luang Wildlife Sanctuary, Khok Nok
Kraba, 12 Oct. 2000, Norsangsri 982 (QBG); 15
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Figure 15. Xyris wallichii: A. habit; B. leaf lamina and leaf apex; C. spike; D. fertile bract; E. lateral sepal; F. petal limb and stamen;
G. staminode; H. style; I. seed. Drawn by O. Phueakkhai.
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Figure 16. Xyris bancana: A. habit, B. inflorescence; X. complanata: C. habit, D. inflorescence; X. grandis: E. habit,
F. inflorescence.
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Figure 17. Xyris kradungensis: A. habit, B. inflorescence; X. tuberosa: C. habit, D. inflorescence; X. wallichii: E. habit,
F. inflorescence.
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Nov. 2008, Phonsena 6323 (KKU)]; EASTERN:
Nakhon Ratchasima [Khao Yai National Park,
Khao Laem, 14° 45’ N, 102" E, 19 Oct. 1969,
Beusekom & Charoenphol 1759 (AAU, BKF, K,
L)]; CENTRAL: Nakhon Nayok [Khao Yai National
Park, Khao Khiao, 18 Oct. 1969, Beusekom &
Charoenphol 1707 (AAU, BKF, K, L, P); 29 Oct.
1970, Charoenphol, Larsen & Warncke 4210
(AAU, BKF, K, L); 4226 (AAU, BKF, L); 12 Oct.
1969, Kasem 629 (BK, L); 7 Sept. 2002, Maxwell
02-315 (BKF, L, P); 8 Sept. 2002, Maxwell 02-320
(BKF, L); 2 Oct. 2009, Phonsena 6430 (BKF,
KKU); 22 Nov. 2008, Phonsena, Duyfjes & De Wilde
6530 (KKU); 9 Oct. 1979, Shimizu, Toyokumi,
Koyama, Yahara & Santisuk T-18000 (K, L); 9 Oct.
1979, Shimizu, Toyokumi, Koyama, Yahara &
Santisuk T-18060 (AAU, BKF, L, P); 14 Sept.
1999, Watthana 691 (QBG); Watthana 696 (QBG);
24 Oct. 2000, Watthana & Riyapun 946 (QBG)];
SOUTH-EASTERN: Trat, Khao Kuap, 26 Dec. 1919,
Kerr 17817 (BM).

Distribution.— India,
Vietnam, Peninsular Malaysia.

Myanmar, Laos,

Ecology.— In wet places on sandstone rocks,
lower montane oak-pine forest, upper montane rain
forest, at 1000-1400 m altitude.

Phenology.— Flowering: August to December.
The flowers usually open about 11.30 a.m. and
persist until late afternoon (4.00 p.m.).

Vernacular— Ya bua chuen (wghtad)
(General).

Conservation status.— This species is known
from only four scattered, restricted localities in
Thailand, and recorded also from neighbouring
countries. A conservation status of Vulnerable
(VU, rating in IUCN, 2001) is most appropriate.

Uses.— None recorded.

Notes.— This species is similar to X.
pauciflora in its leaf shape. Xyris wallichii is easily
recognized by its narrow stomatal field on the
fertile bracts (triangular in X. pauciflora). It occurs
only at altitudes above 1000 m. (X. pauciflora is
found from sea level to 1300 m).

There are two sheets of Ridley’s type of X.
oreophila (Robinson & Kloss 6138) at K and L,
and a specimen at K is chosen as the lectotype as it
is a much better specimen, and matches Ridley’s
original description.

Dried out plants were found epiphytic on
mossy tree trunks at Mae Hong Son, Mae Ngao
National Park (Doi Pui Noi, 1300 m altitude, 17°
52'N, 98° 03’ E, 14 Nov. 2011, Phonsena, Duyfjes
& De Wilde 6859 (BKF, KKU, L) & Suksathan,
Duyfjes & De Wilde 5348 (L, QBG)). The seeds,
bracts and stomatalfield below apex of fertile bracts
all match those of X. wallichii, but that species (and
in fact all known Xyris species) has never been
recorded as epiphytic. Living plants will be
collected in the wet season to confirm their
identity.
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