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ABSTRACT 

A new species of Caulokaempferia (family Zingiberaceae) from southern Laos， C 
bolavenensis Picheans. & Koonterm， is described and iIlustrated. C. alba K. Larsen & R.M. 
Smith， a species previously reported from Thailand， is also recorded from central Laos for the 
first time. The geographical distribution and ecology of the two Caulokaempj討iaspecies from 
Laos: C. bracteata K. LARSEN & S.S. LARSEN and C. burttii K. LARSEN & JENJ口1.，previously 
reported uncertain， together with further information on floral color variation of C. laotica 
PICHEANS. & MOKKAMUL， are discussed in detail. A key to all five species cu町'entlyenumerated
for Laos is also provided. 

Key words: new species， C. bolavenensis， southern Laos， new record， C. alba， geo-graphical 
distributions， C. bracteata， C. burttii， C. laotica. 

In continuation of our work on the medicinal plant family Zingiberaceae in Thailand， 

particularly the genus Caulokaempferi，α(PIC田 ANSOONTHON& MOKKAM肌 ，2004a and 2004b; 
PICHEANSOONTHON ET AL， 2007; PICHEANSOONTHON & KOONTERM， 2008; MOKKAMUL & 

PICHEANSOONTHON， 2004)， we have extended our studies into Laos. As a result， C. laotica 
Picheans. & Mokkamul were reported from Laos with full detailed information on type locality 

anddi柑 ibution(PICHEANSOONTHON & MOKKAMUL， 2006). However， C. bracteata K. Larsen 
& S.S. Larsen was previously described based on specimens purchased from Chatuchak 

Market in Bangkok with uncertain collecting locality， presumably from Nong Khai province 

(LARSEN， 2002). Later， C. burttii Larsen & Je吋itt.was also described from the specimens 

bought from the same market， again with uncertain collecting locality， presumably from the 
Bolaven Plateau in Southem Laos (LARSEN & JENJIπIKUL，2004). 

In this paper， a new species， C. bolavenensis Picheans. & Koonterm， is described and 

illustrated. A known taxon previously reported from Thailand， C.αlba K. Larsen & R.M. 

Smi出， is also reported from Laos for the first time. Distribution of two other species previously 

reported uncertain， C. bracteata K. Larsen & S.S. Larsen and C. burttii K. Larsen & Jenjitt.， 

紅 ediscussed. Keys to all five species currently enumerated for Laos are provided. 
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THE NEW SPECIES 

Caulokaempferia bolavenensis Picheans. & Koonterm， sp. nov. 

Type.-Picheansoonthon & Koonterm 821. Tad Kamued Waterfall， the Bolaven Plateau， 
Paksong Dis凶ct，Champasak Province， Laos， 150 04.330' N， 1060 42.152' E， alt. 932 m 

(holotype including dried and spirit materials: BKF; isotype: SING). 

Diagnose. -Caulo初empferiaelimianae affinis， folii apice cordato， ligula deltoidea ad oblonga 
0.6-1.4 cm longa， bracteis ovatis 1-4-floris， bracteola lata ovata， staminodio laterali obovato 
apice rotundato ad町田cato，labello parte dista1i 3・lobatalobo mediano 2-3 mm extenco apice 

佐uncatoad emarginato differt. 
Epilithic herbs， perennial， slender， with short rhizome; root fibrous， some form longish 

tuber. Pseudostems 5.3-15.7 cm， with 2-3 bladeless sheath or reduced lamina. Leaves 5-6， 
lower ones smaller， sessile， upper ones shortly petioles， 2-6 mm， two upper most ones血e
l紅gest，ligules deltoid to oblong， membranous， O.ι1.4 cm long， light reddish， apex narrowly 
acute; leafblade broadly lanceolate， the largest ones 7.8-16.8 by 2.0ー3.3cm， glabrous， base 
oblique， apex caudate， m紅ginentire to slightly undulate. Inflorescences terminal， 3.0-5.2 cm 
long， peduncle glabrous， inclosed in leaf sheathes of白etwo upper most leaves， 1.2-.5 cm 

long. Bracts 1ー，tightly imbricate， unilateral with amplexicaul base， ovate， both sides glabrous， 
3.4 by 1.2-.4 cm， apex acute， m紅gin合'eeto白ebase， lower one cover the axis of the upper 
one， each bract enclosing a cincinnus of 1-4 flowers. Bracteole broadly ovate， membranous， 
0.6--0.8 by 0.8-1.0 cm， apex acute. Calyxωbular， hidden in白ebract， 0.8-1.1 cm long， glabrous， 
apex rounded. Corolla tube 2.8-3.1 cm long， ca 2 mm wide， lobe 3， yellow; dorsal corolla 
lobe ovate， hooded with apex produced into ca 0.5 mm thom-Hke point， 0.4-0.6 by 1.3-1.5 

cm， apex acute， lateral corolla lobe ovate-oblong， 0.3-0.4 by 1.2-1.4 cm. Lateral stamenodes 
patent， 0.8-1.0 by 1.4-1.7 cm， obovate， apex rounded to凶 ncate.Labellum flat with succate 
base， 2.1-2.3 by 2.0ー2.1cm， broadest about the middle， dis凶 part3-10bed with median lobe 
extending 0.2-0.3 cm， apex住uncateto emarginate;負lamentvery short， ca 1 mm; anther ca 
2-3 by 3-4 mm，組出ercrest yellow， broadly ovate， 5-7 by 3-4 mm， wider th組long，apex 
broadly rounded. Ovary glabrous， 2-3 by 5-7 mm， tri佃 gul紅，凶locular;stylodes 2， 1-2 mm 

long. Fruit fleshy capsule， oblong， 0.3-0.4 by 2.0ー2.3cm long， glabrous， gr閃 nish.Seed many， 
light greenish， narrowly ellipsoid， ca 2 mm long， hairy， base with white ari1， apical with long 
tail-like appendage. Flowering July-August; fruiting August-September. 

Distribution.-This species h回 sofar been found only at Tad Kramued Waterfall， the Bolaven 
Plateau of Champasak Province in southem Lao PDR. 

Ecology.-On moist sandstone clefts and rocks facing the waterfalls and on the rock in the 
waterfall， under the shade of moisten evergreen forest. 

E砂'mology.-官lename“bolavenensis" refers to the type locality of也isnew species，白e
Bolaven Plateau. Literally， bolaven means the Laven's place.百leLaven， one of the sub-e出凶c
group of the Phuthai， is the major ethnic group lived on出.eplateau. 
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Table 1. Mo中hologicalcharacter comparison of C. bolavenensis Picheans. & Koonterm 

C.limiana Mokkamul & Picheans.， and C. pedemontanαTriboun & K. Larsen 

Characters C. bolavenensis C. limiana C. pedemontana 

1. ligule oblong， 0.6-1.4 cm， deltoid，0.4-0.7 deltoid， ca 0.5 cm， 
apex acute cm， apex acute apex acute or 

subtruncate 
2. number of bract 1-2 1-2(-3) 1-2 

per inflorescence 

3. number of flower 
4一7

(1-)2-3(-4) 
per bract 

4. apex of calyx tube round round bi-tridentate 
5. dorsal corolla lobe ovate deltoid lanceolate-oblong 
6. lateral corolla lobe ovate deltoid lanceolate-oblong 
7. staminodes obovate elliptic-ovate elliptic-oblong 
8. labellum 3-lobe， median lobe 3-10be， median lobe iηegularly 3-10be， 

apex round or slightIy apex bilobe apex emargmate 
emargmate 

9. anther crest broadly ovate， broadly ovate， reniform， reflexed 
not reflexed slightIy reflexed 

10. fruit oblong oblong-eIlipsoid ellipsoid 

* This information was not included in the original description of this species. The given descriptions were based 
on herbarium and spirit specimens collected from type locality. 

Notes.-Morphologically this species is similar to C. limiana Picheans. & Mokkamul， but 
di釘ersin the foIlowing characters: leaf margin entire to slightIy undulate， ligule longer; bracts 
ovate， each bract subtends 1-4 flowers， bracteole broadly ovate， lateral stamenode obovate， 
apex rounded to truncate， labeIlum with distal p紅 t3-10bed， median 

lobe extending 2-3 mm， apex emarginate. This new species is also resemble C. 
pedemontanαTriboun & K.Larsen (L釘 sen，Suksatan & Triboun 2004)， but also differs in 
many characters. Comparison of morphological characters of these three species is provided 

in Table 1. 

Molecular Study 

Molecular study of all currentIy-known CaulokaemfJ.作riaspecies in Thailand and Laos， 

inciuding some unknown taxa， was completed (CHAIYOOT， 2007). The result of which will be 
published in separate publications. However， for the purpose of understanding the relationship 
between C. bolαvenensis Picheans. & Koonterm， C. limiana Mokkamul & Picheans， C. 
pedemontanαTriboun & K.Larsen， and C. bracteata K.Larsen & S.S.Larsen (another species 

of yeIlow-flowered Caulokaempferia found in Laos)， the results on these taxa wilI be discussed 
here. Corresponding sequencing data of C. s似 icolaK.Larsen retrieved from the GenBank 

(Accession No. AF478732) is used for the purpose of comparison. 
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Table 2. Comparison ofthe ITSl， 5.8S and ITS2 sequences ofthe C. saxicola K. Larsen， 
C. bracteata K. Larsen & SS. Larsen， C. limiana Mokkamul & Picheans.， C. 
pedemontana Triboun & K. Larsen， and C. bolavenensis Picheans. & Koonterm 

Nucleotide positions starting量。m曲e51 endofthe ITSI開'gion

I1I 111 111 111 111 111 111 111 
1 1 1 213 515 617 717 818 818 810 313 414 414 515 515 516 616 7 

Taxon 011 019 619 816 719 112 315 911 215 114 819 314 517 810 317 3 

C. saxico1a TIT CIT TIC OIT TIA CIO CIO TIT AIO AIC OIA OIC ー T CIA T 

C. brac阻叫a OIA 司ド * 事 G * 1 A AIA 事 T AIC ホ C 01 * OIA *' * AIC TIT CIA *10 A 

C.1imiaoa OIA CI * TIA A 事 皐* 01 * 事 測候 TI * OIC * 1 A 参事 事事 *事 CIA TIO * 

C.戸demon阻na OIA *1 C 申 A 事事 本* G 市 事* *' * OIC * 1 A 申 T 事事 布市 CIA TI * 
ー-

C. bolavenensis OIA 事事 * 1 A *事 ホ牟 G 事 場跡 * 事事 OIC * 1 A OIT *権 事* CIA TI *傘

Nuc1eotide positions踊此ingfrom白e51 end ofthe ITS1 region (cont.) 

111 113 313 313 313 313 313 313 313 313 314 414 414 414 414 4 
717 710 112 415 515 616 616 616 717 818 810 012 313 313 414 4 

τ'axon 415 814 817 512 718 113 416 718 718 012 417 813 014 519 31415 

C. saxico1a CIC OIC CIC OIT TIT CIC AIC AIC TIO CIA TIT CIT CIT TIO 010 

C.b回C胞a阻 TIT * 1 T TIT TIO 傘 場ド AIT *' * 01 * * 1 T G ・ CIC T 事 TIT AIA 事 T G 

C.Iimi阻 a *' * 判ド * 参事 司" * OIC 宅島 亀 CIT OIA 01 * 事 C 申 G TIA TI * A 事 AITI* 

C. pedemon胞na
- ー・

A 事 事 司陣 *訓" *' * 司民 事 CIT G ホ 車場 事事 申 C TIA TI • A 申 AITI* 

C. bo1avenensis “ A 事 事* 司惨 事 *事 * ， * CIT G 申 車場 宅島 *'* CIT AIT キ A 事 A TI * 

Nucleotide positions starting台。m出e51 end ofthe ITS1 region (cont.) 

414 414 414 414 415 515 515 515 515 515 515 515 515 515 5 
414 616 718 919 910 011 1 12 213 314 414 414 516 616 616 7 

T副 on 617 1 19 215 1 13 910 910 611 412 310 213 516 810 113 619 5 

C. saxicola -1 C TIT CIC AIT CIO CIO TIA AIC TIT OIA TIC CIO TIC AIO T 

C.b悶C~同組 T 市 01 * TIT * 1 C OIA G 噂 CIC 地 T 010 * 1 C * 1 T ー院 看也 CIT OIA 事

C. Iimiana 事 * OIC ホ* OIC 事事 OIA 本* T 事 OIC AIC 01 * TIT * 1 T 事事 C 

C. pedemontaoa 場 T OIC 事事 本 C 事 * G 申 *事 T 事 OIC AIC G 集 TIT * 1 T ー・ 事 告臨

恒.bolavenensis 事 T OIC 事* * 1 C 事事 01 * *市 TI * OIC AIC G 本 T ホ 車 T * ， * 電惨

Hyphen (・)denotes alignment gap. Asterisks (*) indica回 sequen∞identitywith the C. sωicola K. Larsen， C. 
bracteata K. Larsen & SS. L町 en，C. limiana Mokkamul & Picheans.， C. pedemontana Triboun & K. L師 en，加d

C. bolavenensis. Nucleotide positions indicate the aligned position starting from the 51 end of the ITS 1詑 gion.

Young leaves ofthe first three species were collected仕omtheir type localities. However， 
those of C. bracteata K. Larsen & S.S. Larsen were collected台。mPhou Khao Khouay National 
Protected Area， Bol出国nxaiProvince， Lao PDR. Their tota1 genomic DNA were extracted 

using DNeasy Kitt， cleaned with GeneClean 11 Kit@， and amplified ITSl・ITS2region with 

18S-26S・5'Fand18S-26S-3'R(18S・26S・5'F:デーGTAGGTGAACCTGCAAAGGATCA-3'， 
18S-26S-3'R: 5'・CCATGCTTAAACTCAGCGGG'τ~3'). PCR products were purified with 

QIAquick PCR Purification Kit@ and submitted for sequencing by Cybeles (Thailand)， Co.， 
Ltd. 

Maximump釘 simonyanalyses ofthe ITSI-ITS2 regions were done by PAUP* 4.0 beta 

win with 1000 bootstrap replicates. Bootstrap support was categorized as strong (85-100%)， 
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Figure I. Cau/okaempferia bo/avenensis Picheans. & Koonterm 

A. a plan t showing hab it, leaves , and inflorescence; B. root; C. & D. part of a leaf, showi ng a ligule; E. infl orescence; 

F. in fl orescence with bracts removed; G. in florescence showing inside of the lower bract; H. top view of a fl ower 

showing lateral starninodes and labe llum; I. bract; J., K., & L. bracteo les; M.calyx tube; N. dorsa l corolla lobe; 0. 

& P. lateral coroll a lobes; Q. & R. latera l stami nodes; S. labellum; T., U., & Y. differe nt views of anther and anthe r 

crest; W. ovary, stylod ial g lands, and lower part of a style; X. fruit ; andY. longitudinal secti on of fruit (d rawn by 
Chalermchoke Boonchit) 



90 C HAYAN PICHEANSOONTHON ET AL. 

Figure 2. Caulokaempferia bolavenensis Picheans. & Koontenn in its habitat (photographed by Yit­
ya Karndee) 

Figure 3. C. bolavenensis, showing habit 
(photographed by Chayan 
Picheansoonthon) 

Figure 4 . C. bolavenensis, w ith detailed 
l"l owers (photographed by Chayan 
Picheansoonthon) 
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C.limiana 
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C. bolavenensis 

ト QOJ I 

C. pedemontana 

Figure 5. Den命。'gramof C. bolavenensis Picheans. & K∞nterm， C. limiana Mokkamul & Picheans.，C. 
pedemon伽 aTriboun & K. Larsen， C. bracteata K. Larsen & S.S. Larsen制 dC. Sωicola K. Larsen 
based on maximum parsimony analyses of ITS l-ITS2 regions. The number above由eline紅eb∞，ts回 p
values. (tota11ength 583，位官elength = 41， consistency index =1.0000， retention index = 1.0000，釦d
rescaled consistency index = 1.0∞0) 

moderate (70-84%)， weak (50-69%)， or poor (<50%). The resulting dendrogram and base 
different comp紅isonis shown in Figure 5 and Table 2 respectively. 

In conclusion， molecular study confirmed that C. bolavenensis Picheans. & Koonterm is a 
distinct species as proposed in this paper.百lisnew species is phylogenetically closely related 
to C. pedemontana Triboun & K.Larsen and C. limiana Mokkamul & Picheans. Although 
there訂 eonly 3 bases different in汀S1， 5.8S and ITS2 sequences between C. bolavenensis 
Picheans. & Koonterm and C. pedemontana Triboun & K. Larsen (Table 1)， morphologically 
they are distinct. Also， both species occur in different type of vege旬iionand altitude. From 
our intensive field studies throughout Thailand and Laos， members of the yellow-flowe問 d
Caulokaempferia， exc怠ptC. saxicola K. Larsen， are endemic to certain small areas. 

InCormation on other Caulokaempfe，淘 Speciesin Laos 

1. New record 

Caulokaempferia aめaK. Larsen & R.M. Smith， Not. Roy. Bot. Gard. Edinb. 31(1972) 
288，289， f.1. -c. thailandica K. Larsen， Bot. Tidsskr. 68 (1973) 157， 159， f.2， syn. nov.; 
C. violacea K. Larsen & Triboun， Nord. J. Bot. 22 (2002) 413，主 3，4， syn. nov. 
Type.-Larsen. Smitinand & Warncke 949 from top of Phu Miang， Pitsanulok province of 
Thailand (AAU holotype， BKF isotype) 

Lao平'ecimensstudied.-Picheansoonthon 784 (180 28.612' N， 103001.616' E， alt 560 m， 
and Picheansoonthon 798 (18029.850' N， 10300.825' E， alt. 563 m; both仕omPhuYomin 
Phou Khao Khouay National Park， Lao PDRふ
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百ledescription given below is based on these two Laotian specimens and the living 

specimens in their natural habitat (Figs. 6-10). 
Perennial herbs with short rhizomes and spindle-shape storage roots. Pseudostems erect， 

to 75 cm; lower ones wi白 2-3bladeless sheaths. Leaves 6ー7，lower ones smaller; ligule 
membranous， 1-2 mm long， apex unequally bilobed; leafblades elliptic to narrowly lanceolate， 
16.2-20.4 by 3.0-4.3 cm， glabrous on both sides， apex acute-acuminate， sessile to sub-sessile， 
m紅ginentire. Inflorescence with 12-19 ftowers surrounded with 2 green brac民 withreduced 

lar凶na，lanceolate-ovate， 4.5-5.5 by 1.1-1.6 cm， each subtending one ftower; first bract oblong， 
5.9-7.1 by 2.0-2.2 cm， apex round， bracteole oblong， c. 2.5 cm， apex obtuse; inner bracts and 
bracteoles smaller; peduncle 1.1-2.8 cm long， rachis 1.9-2.3 cm long. Calyxωbul民 2.3-3.6
cm long， 6.2 cm long， white， laterallobes white， oblong， 2.4-3.2 by 0.7-0.8 cm， apex slightly 
hooded， dorsallobe white， oblong， apex hooded， 2.2-3.1 by 0.7ー1.2cm. Lateral staminodes 
obovate to elliptic-oblong， white， 3.3-3.9 by 1.6ー2.0cm. Labellum ftat with clawed 0.8-1.7 
by 0.6-0.8 cm， white with yellow spot at base， broadly obovate to suborbicular， crenulate， 
bilobe， 4.4-4.9 by 3.5-5.6 cm， clawed 0.8-1.7 cm long. Anther locules yellow， h泊ryonone

side， subsessile， 0.9-1 cm by 2-8 mm， opening by one slits; anther crest reftexed， ligulate， 
membranous， whitish， c. 4 by 2 mm， apex varied from acute to multifid. S，ηle extending 1-2 

mm  beyond an白ercrest; stigma c. 2.5 mm  wide， cupul釘"finely ciliate. Ovary oblong c. 8 

mm  long， glabrous， 3-10cular with axile placentation. Sηlodial glands 2， subulate， c. 5 mm  

long. Capsule oblong to ovate， 3.1-4.4 by 0.4-0.5 cm， greenish white， glabrous， shining， 
crowned with the persistent calyx， dehiscing by 3 recurving valves. Seeds oblong-ellipsoid， 
3-4 by 1-2 mm. 

Thai specimems examined.-Larsen， Smitinand &陥 rncke949 (isotype BKF) from top of 

Phu Miang， Pitsanulok province of Thailand; Smitninand 336 (BKF)， from Phu Kradueng， 
Loei province ofτbailand; Th. Wongprasert et al 406-34 (BKF) and P. Triboun 399 (BK， 
BKF)合omPhu Rhua in Loei province; P.T. 1529 (1) (BK)佃 dP.T. et al 840 (1) (BK) both 
from Phu Hin Rongkla in Pitsanulok province. 

Notes. -This species was described企omthe specimen collected from Phu Miang in Uttaradit 

Province of northern Thailand (LARSEN & S阻 TH，1972). During our intensive field works on the 
farnily Zingiberaceae in the past decade， we have recorded this species企omo白.erneighboring 

localities: Phu Hi町 ongklaand Thung Salangluang (in Pitsanulok Province)， Phu Phachit (in 
Chaiyapoom Province)， Phu Khon (in Loei Province)， and recently in Cen位alLaos. 

The ftower of this species was originally described as “white" with the labellum entire 
and the anther crest 4・dentate.However， investigation of the specimens collected from all 
these localities， including type locality， showed variations in many characters. The labella 
of these Thai specimens can be saccate (as described仕omtype specimen) to ftat with entire 
to emarginate apex， while the anther crests were ligulate with variable apexes ranged， from 
4・dentate(出 describefrom type specimen)， mu1tifid， to佐uncate.The color of the ftowers 

investigated企omliving specimens in various populations of all localities was pure white 
or white with p旧plishtips in the corolla lobes (which c佃 becle紅lyseen right before the 
ftowers 0戸nup). 

Molecular study of young leaf s創nplesof C. violacea K. Larsen & Triboun [collected 
from Khok Nok Kraba (Phu Luang) and企omPhu Ruea (type locality) both of Loei province 
(恒国land)]，and C. thailandica K. Larsen [also collected from Phu Kradueng (type locality)]， 
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Figure 6. Caulokaempferia alba K. Larsen & R. M. Smith 

A. upper part of a plant show ing leaves and inA orescence; B. & C. part of a leaf, showing a ligule; D. inflorescence 
with uppermost leaf sheath and bracts opened up to show floral arrangement; E. top view o f a fl ower, showing part 
of dorsa l coro ll a lobe, lateral staminodes, and labe ll um ; F. bract; G. bracteole; H. calyx tube; L dorsa l corolla lobe; 
J. & K. latera l coroll a lobes; L. & M. lateral staminodes; N. labe ll um; 0 ., P. & Q. di fferent views of anther and 
anther crest; R. , S. & T. diffe rent views of anther crest; U. fru it; Y. dehiscing fruit with seeds; W. Ovary and stylodial 
glands; X. and Y. seeds (draw n by Chalermc hoke Boonchit) 
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Figure 7. C. alba , plants habit showing leaves and 
white fl owers (photographed by Chayan 
Picheansoonthon) 

Figure 9 . C. alba, in fructescence showing fruits 
with pers istent ca lyx (photographed by 
Chaya n Picheansoonthon) 

Figu re 8. C. alba , white fl owers showing emar­
ginate labellum (photographed by 

Chayan Picheansoonthon) 

Figure I 0. C. alba, dehi sc ing fruits 
seeds (photographed by 
Picheansoonthon) 

showing 
Chayan 
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Figllre 11. C. braCleala， leaves and inAorescence showing characteristic lInilateral imbricate bracts with amplexicalll 

bases (photographed by Chayan Picheansoonthon) 

Figllr巴 12.C. bracleala， top view of an inflorescence， 

showing l10wers and bracts (photographed 

by Chayan Picheansoonthon) 

Figllre 13. C. bracleala， showing details of the 

日owers (photographed by Chayan 

Picheansoonthon) 
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Figure 14. C. burllii , plants in their natural habitat, il lustrated leaves detai led vio let Aowers (Dan Nang Luang , 

Paksong Town, Champasak Prov ince, Lao PDR (photographed by C haya n Picheansoonthon) 

Figure 15. C. laotica, plants in their natural habitat showing linear leaves and white fl owers (Huai Hoa Dam, Phu 

Luang, Charnpasak Prov ince, Lao PDR) (photographed by Chayan Picheansoonthon) 
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comp釘'edwith those of C. alba K.Larsen & R.M. Smith [collected the above six localitiesl， 
indicated that all the sample may be of the same taxon (CHAIYOOT， 2007). From our field 
observation， all these species釘'emo中hologicallyresembled. Within one population，白e

plants could be varied in m佃 ypreviously considered distinguished characters， such as shape 
of labella and an出ercrests. However，由ey紅'eall alike， except for the color of血.eftowers 

which may be r組 gedfrom violet， pinkish， to pure white. Therefore， in白isaccount we仕e鉱

山reeof them as one taxon， ie. C. alba K. Larsen & R.M. Smith. As we experienced from C. 

burttii K. Larsen & Je吋itt.加dC. laotica Picheans. & Mokkamul， the color of ftowers can 
be varied greatly from violet， pale violet， pinkish， to pure white， within the same population 
which will be discussed later in this paper. 

2. Dis住ibutionand ecology of C. bracteata K. Larsen 

Caulo.加empfe巾 bracteaωK.larsen& 8.8. Larsen， Nord. J. Bot. 22 (2002) 411， f. 2. 

η'Pe.-K. Larsen 47337 from Chatuchak Market in Bangkok brought in from Nong Khai 
(AAU holotype， BKF isotype). 

官leinformation on distribution and ecology of白istaxon was uncertain in the original 

paper published on由isspecies (LARSEN， 2002). Based on our extensive field studies in Laos， 
白efollowing information is added. 

Distribution.-Endemic to Central Laos， in Phou Khao Khouay National Park， Lao PDR. This 
national park covers approximately 2，000 square kilometers in K創nphaengNakhon Viang 

Chan， Khet Piset Xaisomboun， Viang Chan Dis仕ict，加dBolikhamxai District. 

Ecology.-On sandstone rock in血ewaterfalls and泊創edevergreen forest， at the altitude 
of 437-608 m. 

Notes.-This species was described froin uncertain locality as noted in the publication that 

‘..This collection was discovered by Supee S. Larsen at the Chatuc.加 kflower market in 

Bangkok. Unfortunately the collection site was not precisely documented butvaguely mentioned 
as from the Laos border..... (LARSEN， 2002). The author included this t阻 onin the list of 

the genus Caulo初empferiain Thailand (LARSEN & LARSEN， 2006) and assumed that it was 
collected from the Laos border in Nong Khai Province ofThailand (LARSEN， 2002). 

However from our intensive field works in Nong Khai-Nakhon Panom provinces of 
Thailand and across血eMekhong River in Cen凶 1Laos， we confirm白紙C.bracteata K. 

Larsen & S.S. Larsen (Figure 11-13) is the Lao taxon. The C. bracteata K. Larsen & S. S. 

Larsen is common in Phou Khao Khouay National Park. The nearest site found is at Phou Yom 

(18027.148' N， 103004.140' E， alt. 437 m)， only less th佃 25km仕omthe Mekong River. 

Until recently， the wildlife in this national park is collected intensively for trans-border 
trade.τ'he C. bracteata K. Larsen & S. S. Larsen w出 sometimescollected mistakenly出

terres凶alorchids and brought across the river to sell wi出wildorchids and other wildlife.百le

first author had seen this plant sold at Amphoe Phon Pisai and Arnphoe Pak Khat (Pengchan 
Village)， both of Nong Khai Provinces of Thailand， every ye紅'.The first three authors did 
follow the Laotian villagers who sold the plant to the collecting sites in Phou Yom (Phou Khao 
Khouay National P紅 k)in 2005， where the plant can be found in abundance. 
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So far，血isspecies is not yet found in Thailand. One of the t回 afound in Nong Khai 
Province ofThai1and is C.jirawongsei Picheans. & Mokkamul (Picheansoonthon & Mokkamul， 
2005). It is found in severa110cations ofPhu Woa Wi1dlife Sanctuary ofNong Khai Province of 
Thailand. This location is approximately 100 kilometers from the ne釘 'estsite of C. bracteata 

K. Larsen & je吋i弘 Molecularstudy indicated that they紅'etwo distinct taxa， the result of 
which wi11 be discussed in the forthcoming publications. 

3. Dis凶butionand ecology of C. burttii K. Larsen & Je吋itt.

Caulo，加empferiaburttii K. Larsen & Je吋itι，Edinb.J. Bot. 60 (2004) 509， 511， f. 1. 

乃pe.-JenjittikuI8263，合omChatuchak Market， Bangkok，百lailand(AAU holotype; BKF， 
E， PBM isotypes) 

The information on distribution and ecology of this taxon w田 uncertainin the origina1 
paper published on也isspecies (LARSEN， 2002). Based on our extensive field studies in Laos， 
the following information is added. 

Dおtribution.ー Endemicto Southem Laos， res凶ctedto only two sma11 areas of“DanSinxai 
(~1'IJR1.Ü'叩)"佃d“DanNong Luang (~1'IJVl'IJEl\lVltil1\1)" around Paksong Dis凶ctof Champasak 

Province， Lao PDR. The most abundant location found is at Dan Nong Luang (15003.480' 
N， 106038.803' E). 

Ecology. -Seasona1 wet1and (blanket marsh) vegetation on sandstone mountain covered with 
lower montane rain forest of the Bolaven Plateau at the a1titude of 895-902 m. 

Notes.-This species w田a1sodescribed from an uncertain loca1ity as the authors stated that 
“.. .material of an undescribed species collected in Laos was discovered at the flower market 
in Bangkok， where it had been brought by local tradersfrom Champasak province in Laos" and 
に.Sofarknownonlyjシ'omthe type collection斤vmthe Bolaven Plateau in Champasak Province. 

It is also said by local market f1・ooersto加vebeenfound inAttapeu Province covering the e，ωtern 

slopes ofthe Bolaven Plateau..." (LARSEN & JENJITTIKUL， 2004). From our intensive field work 

in Laos. This species (Figure 14) is res凶ctedto only two loca1ities. The species covering the 

eastem slope of血eBolavenPl脱却is也eo出erdifferent旬xon，C.laotica Picheans. & Mokkamul. 

4. Color variation in the flowers of C. laotica 

Caulo加empferialaotica Picheans & Mokkamul， Nat. Hist. Bull. Siam Soc. 54 (2006) 75， 
76， f. 1-5. 

乃'[Je.-Picheansoonthon 581， from Phu Luang of白eBolaven Plateau in Champasak Province， 
Lao PDR. (BKF holotype; SING isotype) 

When the first author and his colleague reported白istaxon，白eflower color of this species 

was described to be“pa1e violet， rarely white" (PICHEANSOONTHON & MOKKAMUL， 2006). 
However， the first two authors of this paper have recent1y discovered severa11arge populations 
of pure white-colored flowers， as shown泊 Figure15， in血e紅 'eaaround the type locality. 

Molecular study on出egenus Caulok.aempferia in Thai1and and Laos indicated白紙

血isspecies belong to血esame c1ade as C. alba K. Larsen & R. M. Smith and C. burttii K. 
Larsen & Je吋itt.(CHAIYOOT， 2007). Among these three taxa of the non-yellow-fJowered 
Caulokaemp'声ra，this species is the c10sest ωBoesenbergia rotunda. 
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CONCLUSIONS 

Two species， C. burttii K. Larsen & Jenjitt.， C. laotica Picheans. & Mokkarnul， were 
previously reported from southem Laos. In this paper， we add a new species， C. bolavenensis 
Picheans. & Koonterm， and a new record， C. alba K. Larsen & R.M. Smith.百ledistribution 

組 dendemic status of C. bracteata K. Larsen & S. S. Larsen in central Laos is also reported. 

Distribution and ecology of the two taxa previously uncertain釘 ealso given in details. 
Therefore， a total of five Caulokaempferia species紅 ecuπentlyenumerated for Laos， arnong 
出ese，two taxa紅 efound in central Laos and three species are distributed in southem Laos. 

Key to Species in Laos 

1. Inflorescence produced beyond the uppermost leaf shea曲目H ・H ・-…...・H ・.....・H ・...・H ・........2
1. Inflorescence never produced beyond the uppermost leaf sheath ....・H ・...・H ・....・H ・...........3
2. Bracts 3-10， imbricate， bearing 1-2(ー3)flower(s)...・H ・-…H ・H ・.....・H ・....・H ・....C. bracteata 
2. Bract(s) 1-2， tightly imbricate， 4ー7flowers ..・H ・...・H ・..…・....・H ・-…H ・H ・.....c.bolavenensis 

3. Leafblade linear， flowers white， pinkish， or pale violet.…H ・H ・...・H ・-…....・H ・-…C.laotica

3. Leaf blade lanceolate， flower white or violet.…・H ・H ・..........・H ・....・H ・-…...・H ・.....・H ・....・H ・...4
4. Labellum em紅'ginateto shallowly bilobed， an血ercrest ligulate with a variable apex... 

….c. alba 
4. Label1um entire to slightly crenate， an白ercrest minute........・H ・....・H ・...・H ・....・H ・.C. burttii 
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