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PIPERACEAE

. Piper sarmentosum Roxb. ex Hunt.
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PIPERACEAE

,Piper sarmentasum Roxb. ex Hunt.

Evergreen, dioecious, perennial herb, usually erect, sometimes climbing,
branched, to c. 60 cm tall, most parts fragrant. Stems and branchlets terete; rooting
at nodes in lower part. Epidermis thin, puberulous, green, drying striate,
dull dark green. Leaves simple, alternate, well-spaced. Blades thin, ovate, tip
acumjnate, base cordate; entire; venation palmate with 5-8 distinct basal nerves,
glabrous and dark green on the upper surface, minutely puberulous along all nerves
and pale light green underneath, 10-13 x 5-10 cm. Petioles slender, terete,
puberulous, striate, green, 2.5-7.5 cm long. Inflorescence axillary, a cylindrical
catkin, straight, greyish to whitish, 2-4 cm x 2.5-3 mm. Peduncles slender, terete,
sparsely puberulous, c. 1.5 cm long. Flowers unisexual; each flower with 1 minute,
thickened, glabrous, orbicular, peltate bract; margins slightly undulate; dark grey,
1-1.5 mm diameter, stalk thickened c. 0.3 mm long. Stamens 2, covered by the bract
when immature, exerted when mature. Anthers subglobose, basifixed, glabrous;
bilocular, light greyish, 0.5-0.7 x 0.3-0.4 mm. -Filaments thickened, glabrous,
light grey, 0.8 mm long. Pistillate flowers and fruits not seen.

Vernacular name: pahk bu ling

Ecology: open arca near a forest trail along a stream bank in degraded,
fire-damaged, deciduous primary hardwood forest with much bamboo;
granite bedrock

Phenology:  Staminate flowers: July-November
Leaf: January-December

Abundance: common

Specimen:  Panatkool 79; 475 m, 20 July 1996
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Figure 42 Piper sarmentosum Roxb. ex Hunt.
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PIPERACEAE

Pipey umbellatum L. var. glabrius (Miq.) DC.

dhunsrasliddusonm urnfciuanm floesindiannumned) (perennial) Wit
udnlu (evergreen) amfhanssall el (herb) fAaiga 1.0-1.50 wims Fmnadusigunanad
Tnusiu ranns 1.5 Bafduun Seumnadnunn (pustular) nrzanengfill uacSrenusn
(lentreels) dou T8 shduuseRatuldnwas e (articulate) 1Fnndialilimnseen Udpedl
dnsacaslinon (zig-zag) Trewmnadnifhunnaenn fRidun douadhdomeey Wwdhily
Pt AnGeasuLUaRL (alternate) 7zeicvine Ay weiuluung gLnranan (orbicular) Alasenmwin
M dewluFuouvautiv (broadly acute) glugUadnevinla (cordate) A Anuazuay
gouluBeu (entire) Wlumdnumnsingaiduaiu fundnd gty prLFnadndfiwlugadedade
(palmate netted veins) ﬁtﬁu'luumnmngnu'lu‘ilqﬂnﬁmnnfh 10 ¥u uszduluumashudosuuen
sananfuluvdnifugy rdusuun (pinnate) fu 3 Ky (tertiary nerves) unniluiauvaziBun
Uneduludissndanonly foududnasBustoum (puberulous) Unaquenuduly dulunidu
wWhadian unzdaliqminiu (punctate) mumidn SRduoda Unmgunszaeieansdimuedly dnan
Wldvadin dnRodnsnidiButeu ulnnm 16525 x 21-32 1 il (petioles) Sunén
dnwnssnaudlednmunng (terete) Finanunmdnsueng (striate) AoGeuinden (glabrous)-
$&den Awluenn 1021 1w Yl (stipules) gunmaenauAL (inear) Usneiuvan (acute) Aidengou
flowm 2 7 x 8 1 setuNAgawwy (annular scars) fuAmniulumgasasl Sihimne thide
19U ﬁaman‘gc%\’mq umnasnswsuiin Wutesenuuumserdosu (umbellate) ﬁumnﬂﬂmﬂwj upd
ardorlsznaudiutenanuuyuandu (catkin) 2-4 ﬁﬂf";ﬁgﬂm‘qmmﬂn (cylindrical) fnwausnaudle

finn o (terete) Uanedaiidnauzuu (obtuse) fAduogouauflasnagu Joum 4-11 1u x 3-4 un



ugdenensan (axes) Aoutouun Sieafeanedu 1Jnﬂquﬁqu‘nuu\’wﬁné’uﬁ:tﬁﬂmﬁﬂu@
(puberulous) flyesieaiuiy (punctate) nualin $&Fuad nezaneddll Augm 1530 1
fugtenentes (peduncles) Fuadn Aduasou enmlrzana 1 1 aanulder (naked flowers)
"biflanBuin uazaan@umen auyraline Wwnlsedusssidanen (inflorescence bracts) wun
wnndadnantaulifalens (subulate) tnsuvan (acute) sufdoumaniin (acuminate)
UnagudtusududnaziBuntowin (puberulous) Aden e 5 x 2w WilseduTeeiunen
.
(bracts) pjmqmmm‘i‘ﬂu (deltoid) Trumdwirguinantszuin 02 muy (stipe)
819 0.25 i Hnuduen uazdaw (pilose) tnaguetiia Wiidimseu infTA3ga NI 2 fu
nNedEnITuey (clavate) mqﬂ%\mudflmmﬁaéﬁwﬁmﬂwﬁu (sterile stamen) fodeuinde
(glabrous) BLREBBNUTT 2 Tay ﬁmoﬂmuﬁqﬁﬁnmaﬂ'ﬂu fownadusingudnga 0.2 Muygsy
ﬂzﬂmsmﬁoﬁﬂumgﬂq (glabrous) smlszinns 03 wn wamnssdaied 3 ves TAainRANae
(recruved) hififug (sessile) Hmnaduriguinanlszanns 0.1 Fehiduag witodndureanen
(superior) gunld (ovoid) AdlfnmaswReua (U*ig:onous) kil frngu Soune
1.0 x 0.7 un T 1 dou fenga (ovules) 1 ﬁum’\:ﬁmﬁgwwmi‘q‘lﬁ‘ (basal) enqa (ovules)
Unnssnimae (deltoid) munadnunn S8z ey (drupe) snunwnnung punesldh
ndu (obovate) FwdRsuaindu Roduuindog (glabrous) TRwrousiusuiiFeageu

A - < -1 :’
g 1.0 x 0.8 Ny WNBATLYAR vBENA WA Y (trigonous) fnduuinien (glabrous) &inena

H1um 05 x 0.7 un



& .-

feuiiee:  ngiudn

- - - RPN 4ot

tadaver: . wulBludupfmeduhah ndtuuududsateihitlvanaest faduideiuly

U r’ - 1] 10 - - J
thusurswhahadaludodufiliogdumsnn wellihd Anhdudtiituy
‘ - - o U

Hhubidleuds Suunrilsaduiuanadud

Wiuinsa: TEHZIANEONABN: WINE-FUNAN
FrHsaT L NNTIAN-SUAN

[ ]

ANNIINURE: nlditnn

daehanssallai¥i 61, 525 1, 23 wuanAN 2639



301

PIPERACEAE

Piper umbellatum L. var. glabrius (Miq.) DC.

Erect, robust, evergreen, branched, herb to c. 1-1.50 m tall, basal diameter
¢. 1.5 cm. Epidermis thin, very finely and sparsely pustular to lenticellate, greyish.
Stems and branchlets swollen articulate nodes, internodes somewhat zig-zag, finely
striate, green, drying greyish. Leaves alternate, simple. Blades thin, symmetrically
orbicqlar, tip broadly acute, base deeply and narrowly cordate; entire; venation
conspicuous, palmate with usually more than 10 basal nearves, secondary nerves
pinnate, prominent, tertiary nerves finely reticulate, reaching the margins, puberulous
along nerves, sparsely covered with minute dark green punctations on both surfaces;
dull dark green on the upper surface, light green undemeath, 16.5-25 x 21-32 cm.
Petioles slender, terete, striate, glabrous, green, 10-21 ¢cm long. Stipules lincar,
tip acute, light green, ¢. 2 cm x 8 mmy; annular scars prominent, brown. Inflorescence
axillary, erect, binary umbellate, each umbel consisting of 2-4 obtuse catkins,
light green to whitish, 4-11 cm x 3-4 mm. Axes slightly compressed, grooved on both
sides, puberulous, sparsely punctate, green, 1.5-3 <m long. Peduncles slender,
light green, c. 1 ¢cm long. Inflorescence bracts thickened, subulate, tip acute to
acuminate, puberulous, green, 5 x 2 mm. Flowers naked, bisexual. Flower bracts
deltoid, 0.2 mm diameter, shortly stipe ¢. 0.25 mm long, pilose, greyish. Stamens 2,
clavate, sometimes one of them sterile, glabrous. Anthers bilocular, whitish to
light brown, ¢. 0.2 mm diameter. Filaments c. 0.3 mm long. Stigmas 3, recurved,
sessile, 0.1 mm diameter. Style none. Ovary superior, ovoid, trigonous, glabrous,
thin-walled, whitish, 1.0 x 0.7 mm; 1-locular with 1 basal ovule; ovule minutely
triangular, white. Drupaceous numerous obovoid, trigonous, glabrous,

whitish-light green, 1 x 0.8 mm. Seeds trigonous, glabrous, brown, 0.5 x 0.7 mm.
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Vernacular names: plu dteen chang

Ecology:

Phenology:

Abundance:

Specimen:

partly shaded area along a permanent stream in degraded,
fire-damaged, deciduous primary hardwood with much bamboo;
granite bedrock .
Flowering: April-December

Leaves: January-December

not common

Panatkool 61; 525 m, 23 May 1996
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Figure 43B. Inflorescence of Piper umbellatum L. var. glabrius (Miq.) DC.
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POLYGONACEAE

. Polygonum chinense L.
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POLYGONACEAE

Polygonum chinense L.

Decumbent, somewhat scrambling, branched, annual herb, to ¢. 60 tm tall.
Stems and branches terete, glabrous, nodes swollen with sheathing stipules (ocrea),
drying striate, greenish to green and becoming pale light purple with age; rooting at
lower nodes. Leaves simple, spirally arranged, well-spaced, polymorphic. Blades
thin, janceolate-oblong, tip acute, base truncate, nearly glabrous on both surfaces;
entire; venation pinnate, midnerve distinct with 20-32 pairs of finely secondary
nerves, nerves obscure above, glabrous and sparsely punctate dotted on both surfaces;
dull dark green above, dull light green underneath, 9-19 x 3.5-6.5 cm. Auricles leaf
opposed, foliaceous, suborbicular-orbicular, tip rounded, bas cordate, the others
similar to the leaf, 0.5-1.4 x 0.7-1.5 cm. Petioles terete, glabrous, light green,
5-20 mm. Stipules tubular, sheathing (ocrea), tip acute, with prominent lines,
glabrous on both sides, 2-3 ¢cm long. Inflorescence axillary, paniculate, 5-9 cm long,
Primary axes slender, sparscly strigose, light green, 4-5 cm long; secondary axes,
2.0-2.8 cm long; peduncle 1-1.5 cm long; pedicels thickened, 0.5-1 mm long.
Flower bracts one or more per flower, thin, ovate, tip acute, glabrous, light green,
4 x 2 mm. Flowers congested 6-9 at tip; regular, bisexual, 5-merous. Perianth
campanulate, thin, glabrous; tube whitish to light cream, 1.5 mm long; lobes 5, thin,
ovate, tip rounded, base truncate; entire, lower part light yellow, upper part whitish,
2-3x 1-2 mm. Stamens 8 ( 5+3 ) free, biseriate, outer whorl 5 inserted at the sinus of
cach perianth lobe (alternitepalous), inner whorl 3 inserted at base of perianth lobes
(oppositepalous).  Anthers 2-locular, dorsifixed, dark purple, 0.5 mm long.
Filaments glabrous, white, the short (outer ones) 1.2 mm long, the long (inner ones)
2 mm long. Stigmas 3, capitate, glabrous, white, 0.25 mm diameter. Styles
3-branched, filiform, connate in lower part, glabrous, white, 1.2 mm long. Ovary
superior, trigonous, ellipsoid, glabrous, white, 1.0 x 0.75 mm,; 1-locular and with one
basal ovule. Achene subglobose, dry, indehiscent, mesocarp thickened, glaucous,

whitish, 5 x 3 mm.. Seed 1 per fruit, trigonous, hard, black, 3 x 2 mm.



Vernacular name: mah khok dtaek, pha ya dong
Ecology: shaded alluvial area, streamside near a forest trail in degraded,
ﬁrc-damaged, deciduous, primary hardwood forest with much bamboo;
granite bedrock -
Phenology:  Flowering: May-December
Fruiting: July-February
Leaves: January-December
Abundance: not common

Speci;nen: Panatkool 58 (flowers), 475 m, 14 December 1996; 59 (fruits), 475 m,
15 February 1997



Figure 44 Polygonum chinense L.
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POLYGONACEAE

Polygonum flaccidum Meissn.
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POLYGONACEAE

Polygonum flaccidum Meissn.

Decumbent, and often somewhat scrambling, aquatic to amphibious,
unbranched, fragrant, perennial herb, to ¢. 60 cm tall. Stems terete, glabrous,
light green. Rooting at lower nodes, pinkish. Leaves spirally arranged, well-spaced,
simple. Blades thin, lanceolate, tip acuminate, base acute, entire; venation pinnate,
midnerve, distinct, with 8-12 pairs of secondary nerves, finer venation reticulate,
obscure on the upper side, on the lower side nerves conspicuous, not reaching the
margins, sparsely and finely puberulous to glabrescent, glandular black dotted on both
surfaces; dull dark green on the upper surface, pale light green underneath;
2-6.5 x 1-2 cm. Petioles slightly flattened, slender, glabrous, light green, 5 mm long.
Stipules (ocerea), tubular, sheathing sheaths thin, outside sparsely strigose, and
glandular black-dotted, 5-8 mm long, upper margins ciliate with hairs, 3 mm long.
Inflorescence terminal, narrowly racemose, interupted spike-like, up to 10 cm long.
Axes slender, light maroon; peduncles slender, terete, concealed by bracts, glabrous,
7-9 mm long. Pedicels obscure. Bracts elliptic, tip rounded, membranous, sheathing,
with 2 prominent veins, 4 x 2-3 mm. Flowers several, regular, bisexual, 5-merous.
Perianth campanulate, thin, glabrous; tube 1 mm long; lobes 5, contorted in bud,
sparsely glandular-dotted, glabrous, 2 whorls: by outer whorl 3 lobed, inner whorl 2
lobed, lobes elliptic, tip rounded; lower part white, upper part light pink,
3-5x4-5 mm. Stamens 8 ( S + 3 ), free, biseriate, outer whorl 5, inserted at the sinus
of each perianth lobe, (altemnitepalous), and inner whorl 3 inserted at the ovary base.
Anthers 2-locular, dorsifixed, whitish, 0.3 mm diameter. Filaments filiform,
glabrous, whitish, 2 mm long. Stigmas 3, capitate, white, 0.25 mm diameter. Styles
3 branched, united 1/3 at the lower part, glabrous, white, 9 mm long. Ovary superior,
trigonous, ovoid, glabrous, thin-walled, light green, 1.2 x 1 mm; 1-locular with

1 basal ovule; ovules ovoid, acute on both ends. Achenes not seen.
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Vernacular name: pahk pie hoam
Ecology: open, disturbed, wet arca along a permanent stream, in degraded,
fire-damaged, deciduous hardwood forest with much bamboo;
granite bedrock .
Phenology: Flowering: September-December
Fruiting: October- January (CMU database)
Leaves: January-December
Abundangce: rare
Specimen:  Panatkool 60; 550 m 14 December 1996
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Figure 45 Polygonum flaccidum Meissn.
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POLYGONACEAE

Polygonum odoratum Lour.
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POLYGONACEAE

-Polygonum odoratum Lour.

Decumbent, sometime branched, aquatic to amphibious, perennial herb, tp to
¢. 1 mtall. Stems and branches terete, sparsely puberulous, light green; internodes
green, nodes often swollen, with sheathing stipules (ocrea), sheathing outside
covered with appressed, strigose hairs, 1-2 mm long, truncate at tip, margin with
brown strigose hairs, 8 mm long,; tube 1.5-2.0 cm long. Rooting at lower nodes;
roots slender, white with pink. Leaves spirally arranged, simple, well-spaced.
Blades thin, oblong to lanceolate, tip acuminate, base cuneate and decurrent, entire,
venation pinnate midnerve and secondary nerves distinct, with 15-30 pairs of
secondary nerves, finer venation reticulate, not reaching the margins, sparsely
puberulous and minutely glandular black dotted on both surfaces; dark green on the
upper surface, pale light green undemneath, 7-11 x 2.4-4 cm. Petioles slightly
flattened, strigose, light green, 3-4 mm long; with tubular sheathing (ocrea) as in the
stems, 15-20 mm long. Inflorescence terminal and axillary, narrowly racemose,
interupted spike-like, up to 15 cm long. Axes slender, finely puberulous, light green,
up to ¢. 21 cm long; pedicels slender, glabrous, whitish, 1.5-2.0 mm long. Flowers
numerous, spaced, regular, bisexual, 5-merous. Perianth campanulate, thin,
glabrous, sparsely glandular black dotted; tube 1-2 mm long; lobes 5, imbricate in
bud, oblong, tip acute, obtuse to rounded, glabrous; lower part light green, upper part
white with pink, inside white with pink on the margins, 3-3.5 x 1-1.5 mm. Stamens 8§
(4 +4), outer 4 alternating with perianth lobes, inner 4 oppositing with perianth
lobes. Anthers 2-locular, dorsifixed, cream, 0.3 mm diameter. Filaments, filiform,
inserted at the middle of the perianth tube, glabrous, white, 2 mm long. Stigmas 3,
capitate, white, each one 1/10 mm diameter. Styles 3 branched, filiform, in 1/2 united
at the lower half, glabrous, white, 1.8 mm long. Ovary superior, trigonous, ovoid,
glabrous, sessile, light green, 2 x 1.3 mm; 1-locular, with one basal ovule. Ovules

lanceolate, acute on apex, obtuse at base, cream, 1.1 x 0.25 mm. Fruits not seen.
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Vernacular name: pahk pic nahm

Ecology:

Phenology:

Abundance:

Specimen:

muddy open arca, along a stream near a dirt road in degraded fire-
damaged, dcci‘duous, primary hardwood forest with much bamboo;
granite bedrock .
Flowering: September-November

Fruiting: November-February (CMU database)

Leaves: January-December

rare

Panatkool 57; 525 m, 7 September 1996
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Figure 46 Polygonum odoratum Lour.
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RUBIACEAE

Morinda engustifolia Roxb. var. scabridula Craib

Fhuerailiddudonns wnfefuan hingaly (evergreen) fangsiniidecunmaned
(perennial) 4 fumsralitusfumnmdn (treelet) Srnmugalszinns 2 wns fawnmduhruinans
filudu 58 A Fou Ahenadeu dnunsesmAuuasiafudnensAndon
(quadrarfgular) uﬁ:Lugﬂu’lﬂﬁﬁﬂmnauu‘jﬂﬁmmumw (terete) dletndu e (nodes) Tilawea
sondndor Frudnddmmiv Fun@des Tuduludun uenasnarefinadumudiugg
(decussate) usinzengune My weiulu 1 {tnngautuu (oblong) %uﬁqﬂnmaﬁmﬂmmuﬂn
(lanceolate) 1iaeluuvan (acute) gwiluBtiandedy (cuneate) urivluurisannaguiiedinuly
(decurrent) #ouluduyu (entire) t%u'luuﬁuqutmﬂﬂﬂLﬂuamuwmmtﬁuﬂmq'lmﬂﬁ’)ﬂﬁuun
(pinnate) Fidwluusuausnuaneanlyl 6-10 A Lﬁunmq'luua:tﬁu'mguj vhulddmau dwluwmmiiu
T Useduludesbindasorlu frludauBouinges (glabrous) fnluduaniinagudinue
Wwifingaujuazfus (puberulous) Tauanizunnium gyl A lusiruud Feadinmiv
Ao ndRd@easouds luflnnm 11-30 x 2611 1w fdly (petioles) Anmaucnaudlosmmug
(terete) dndaudnfBnueuidiniios (scabrous) $3@un Auluen 515 un yluagrzuinaindly
(interpetiolar stipules) 114 gﬂwmmum‘ﬁ‘ﬂu (triangular) vantluuuen (acute) Unpgudossy
whudndounacBun (puberulous) Aamungiuns SRdeodou Joum 7-9 x 67 un damenuaniidng
419 ﬁﬂmﬂﬂ‘]jl%\léu arunmnazusnuFuasIulatsresdiy donenifusentlizney fudesen
uuuAein (corym) giamonadealld (spikes) gunsafounanadu (subglobose head)

o - J o = -
1A 515 x 4-10 un Mugderansin (axes) dnwoenaudlodmmniuga (terete) HnFuuinden

. : € o 4o
(glabrous) deasau mMugdenandas (peduncles) Guafin dnmacnauiofamniugg (terete)



323

17 9-15 1N lunlsvduenadunen (bracts) bifl aenilsununn aenflaunmruLad (regular)
. . 4 r .
anyraling Jaerirnaumandusses aanena 3.5 T 2anfiuines (calyx) nduFoutiomn Jenwns
ifhumnen (tubular) Unagudnumududndewn (puberulous) nrzaevie Ridundeu gy
< .. § < s @ ; -
URBANTLN 1520 x 1020 an Anfuides 5 nfiu suadinihubidaau sanfusen (corolla)
. A y y o
nmadentaenhnuay (salverform) fevdhann foGuundes (glabrous) vanedu dourifiu
. . d o4 4 ' '
waaa nncusn (cylindrical) Afoviidiun@n,mg rfanilidusa@Fanteu fSrmen 28
[ ]
-~ @ e J o~ ¢ - -
finfumen 5 ndu Frudadiatu (valvate) vausfinendutauny nAuginsand (elliptic) Uatsuvay
P o oo & ey o - ; o o 4
(acute) #&y1n nduflounm 14 x 7 un inesa 4N Y49U 5 Bu afusndufiars fusenunaingiunes

ol . < 4 o
waemnLaen Susseausal 2 e pvenowen (linear) AugsuazosarayfaRaid g

(dorsifixed) vaafuaresasny Uaeread e (obtuse) Awmfes Turnm 4.0 x 0.5 uu gy

& Moo a o & ] 1 , v o -
axﬂﬂetmmu@ﬂm U HUTHLIINAREN (glabrOUS) HuntnNNITg A ATURIMNATUANIDIURDANKLIADH

@1 on 23 an semndsdaudie wailly 2 Adlividu. uszusnANuiigLinsaneusuu
(capitate) vatunu (obtuse) AdFendau nﬁuﬁmqqmﬁmmmq 3wy nAufidundienn 25
mMuginasiaiied 1 6 EnFuoena (filiform) faduundes (glabrous) &d@tntaw emiszunng
22 uu %’a‘lﬁ@uﬂmsj’lugmmqmaﬂ (inferior) puUnsafeunau (subglobose) Uanen (obtuse)
Aadenindes (glabrous) @demtou faunm 15 x 05 uy 548 2 dea (locules) daa38 (ovules)
2 fu imzfiafiunung (axile) huusinziing andhuningn (drupe) pnsaiiaunan (subglobose)
Urznoudnuasteeuin@niui (pyrenes) &3ty Ao Jounm 8-12 x 6-8 wy wnstaETNA
diniludla (pyrenes) I 4 S sin wand (drupe) asvdusnsnauULGly teeldy 1 dw @ 3 d

o b4 3 o
Uaenan (rounded) 1uuvan (acute) faduy Adea Sruedssan o x 5 uu WA Tdnwal

afuARL WS (pyrenes) danmneroudouds Soum 67 x 3-4 i



324

HeWwifies  wodu, adnih

Durfiven:  nwusyedhunuiisuds ?ud'm?ﬁﬁﬁ’u‘luamaamﬂua:ﬂq"lnﬁﬁum«ﬁu‘luﬂﬂ (fu
ﬂwé'm'luc;‘lv’qLﬁum:i'%mumn%uuaumj uaelitududhilidoude Lﬂﬂﬂ:lﬂﬂﬁ
Auunsonfufuanadusing

Alulad: TEHZINOANADN: NNATAUS- e
TEHZIIADONNE: IEU-TgUNE
szazailly: inTnu-Sunnau

ATNNINUaE: wulden

Maathanssallai¥i: 129 (aon), 525 u, 22 funAn 2540, 130 (W), 525 3, 2 WENIAN 2540



325

RUBIACEAE

Morinda angustifolia Roxb. var. scabridula Craib

Erect, branched, evergreen treelet to ¢. 2 m tall; basal diameter 5-8 fm.
Epidermis thin, smooth, tan. Upper part of stem and branchlets quadangular and
becoming terete with age; nodes slightly swollen; lower part greyish, upper part
green.  Leaves opposite, simple, decussate, the pairs well-spaced. Blades thin,
oblong to, lanceolate, tip acute, cuneate and decurrent at the base, entire; venation
pinnate with 6-10 pairs of secondary nerve, finer venation reticulate, not reaching the
margins, midnerve and other venation distinct; upper surface glabrous, lower surface
puberulous especially along the nerves; dark green above, pale light 'green undemeath;
11-30 x 2.6-11 cm. Petioles terete, scabrous, green, 5-15 mm long, Stipules
interpetiolar, thin, triangular, tip acute, sparsely puberulous; persistent; light green,
7-9 X 6-7 mm. Inflorescence axillary, erect, usually in the upper part, compound,
corymbose, spike-like, flowers in cluster, composed more than 10 flowers, young
flower buds subglobose, 5-15 x 4-10 mm. Axes terete, glabrous, light green;
peduncles 9-15 mm long; ebracteate. Flowers many, Yegular, bisexual, 5-merous,
3.5cm long. Calyx slightly thickened, tubular, sparsely puberulous, light green; tube
1.5-2.0 x 1.0-2.0 mm; lobes 3, minute, indistinct. Corolla salverform, slightly
thickened, glabrous; tube cylindrical, lower part light green, upper ¥ outside white,
2.8 cm long; lebes 5, valvate in bud, elliptic, tip acute; white, c. 14 x 7 mm. Stamens
5, free, inserted at the base of the corolla tube. Anthers 2-locular, linear, both ends
obtuse, dorsifixed, glabrous; yellow, 4 x 0.5 mm. Filaments indistinct, included with
the corolla tube, exerted ¥ in lower part of the corolla tube; white, 2-3 mm long.
Stigmas unequally bilobed, lobes divergent, oblong, tips obtuse; light green, the long
one 3 mm long, short ones 2.5 mm long. Style 1, slender, filiform, glabrous, light
green, ¢. 22 mm long. Ovary inferior, sessile, subglobose, the apex obtuse, glabrous,
light green, 1.5 x 0.5 mm; 2-locular and with 2 axile ovules in each locule. Drupe
subglobose, composed by many pyrenes, smooth, whitish, 8-12 x 6-8 mm. Pyrenes 4
" per drupe, 2 sides flated, 1 side curved, apex rounded, base acute, smooth, brown,
c. 9% S mm. Seéds similar to the pyrenes, slightly hard, ¢. 6-7 x 3-4 mm.
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Vernacular name: yaw din, saluhk bah

Ecology:

Phenology:

Abundange:

Specimens:

partly open, digturbed arca near a forest trail, beside a stream bank in
degraded, fire-damaged, deciduous hardwood forest with much
bamboo; granite bedrock -
Flowering: February-April

Fruiting: April-June

Leaves: January-December

common

Panatkool 129 (flowers), 525 m, 22 March 1997; 130 (fruits), 525 m,

2 May 1997
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Figure 47A. Morinda angustifolia Roxb. var. scabridula Craib

Figure 47B. Inflorescence and infructescence of Morinda angustifolia

Roxb. var. scabridula Craib
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RUBIACEAE

Mugsaenda parva Wall. ex G. Don
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RUBIACEAE

Mussaenda parva Wall. ex G. Don

Evergreen, perennial scandent shrub, basal diameter c. 3 mm. Epidermis at
stem base thin, glabrous, light brown. Stems terete, smooth, dark brown. Branchlets
slender, finely and densely sericeous (1 mm long), light brown with dull green.
Leaves simple, opposite, decussate, well-spaced. Blades chartaceous, oblong to
lanceolate, tip acuminate, base broadly obtuse to rounded, entire; venation pinnate,
midnerve distinct, secondary nerves 6-10 on each side, finer venation reticulate,
nerves obscure, densely white strigose on both surfaces, especially young blades;
dull dark green on the upper surface, pale light green underneath, 5-12 x 2-4.5 cm.
Petioles slender, terete, densely velutinous, ¢. 3 mm long. Stipules interpetiolar,
linear, tip acuminate; green, ¢. 7 mm long. Inflorescence terminal, cymose, 5-12 ¢cm
long. Axes slender, terete, densely strigose, dark green, 2-3 cm long. Peduncles
similar to the other, 1.0-1.5 cm long; pedicels c. 2 mm long. Bracts linear, basifixed,
densely tomentose, inserted at the base of peduncles, ¢. 5 mm long; bracteole 1 per
flower, inserted at the base of calyx, similar to the bracts, ¢. 3 mm long. Flowers
several per inflorescence, 4-6 per cyme, regular, bisexual, 5-merous. Calyx
campanulate, densely strigose, green, 3.5 x 2 mm; lobes 5, linear to subulate,
tip acuminate, densely strigose, recurved; light green, c. 2 mm long; one of the flower
in each inflorescence with one of the calyx lobes developed in to a large, conspicuous,
thin, leaf-like, broadly elliptic to ovate, tip rounded, base abruptly acute; entire,
margins ciliate; venation palmate with basal nerves, 4-8 or more, secondary nerves
finerly reticulate venation, sparsely puberulous on both surfaces; white,
3.5-6 x 2.8-5.5 cm. Corolla salverform, c. 3 cm long; tube slightly expanded in the
upper part, densely finely tomentose outside, lower 2/3 inside, glabrous; throat
covered with densely 1 mm long white hairs; light green, ¢. 2.5 cm long; lobes 5,
valvate in bud, thickened, broadly elliptic to ovate, tip acute with minutely mucro on
the apex, retrose with prominent ridge on the middle, densely puberulous,
bright yellow inside, pale yellow outside 4-5 x 4-4.5 mm. Stamens 5, alternipetalous,



inserted in the upper 1/3 of the corolla tube. Anthers bilocular, dossifixed, linear, tip
acute, base sagittate; light brown, 4.0 x 0.5 mm. Filaments white, c. 1.5 mm long.
Stigma bifid, recurved, slightly compressed, glabrous; green, c. 4 mm long. Style
filiform, erect, glabrous; light green, ¢. 7 mm long. Ovary inferior, subovoid, densely .
pubescent, 0.5 mm long hairs, light green, 2-3 x 2 mm; 4-locular, each locule with
several axile ovules. Berries ellipsoid with scattered light brown lenticels, rugose,
areolus distinct, obtuse on both ends; green when young, very dark green when
mature, 1.2-1,5 x 7-9 mm. Seeds numerous, variable in shape, ellipsoid to ovoid,
slightly compressed; cream to light brown, c. 1 x 0.5 mm.

Vernacular name: dawk gahm ber
Ecology: partly shaded areas along a stream in degraded, fire-damaged,
deciduous hardwood forest with much bamboo; granite bedrock
Phenology: Flowering: July-March
Fruiting: August-June
Leaves: January-December
Abundance: common
Specimen:  Panatkool 90 (flowers), 525 m, 22 March 1.997; 97 (fruits), 525 m,
20 May 1997
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Figure 48A. Mussaenda parva Wall. ex G. Don

Figure 48B. Inflorescence and immature berries of Mussaenda parva

: Wall. ex G. Don
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RUBIACEAE

Pavetta indica L.

Fhansradlidduionne uanfefuane indalu (evergreen) ﬁmqvimﬁmmuumﬂ?l
(perennial) A flunsrallifudumnadn (treelet) dnouiguirnns 4 wns :‘J‘ﬂmm&umquénmqﬁ
Trudialsunns 7 a Aruessdunn Fuu &m fduuacReifnunenaadlodamunan (terete)
uawube (nodes) Ainegas: SR heneneuantdmiau srduncAdRnmiu Widlu@en wneen
mrsdedufuiiugy (decussate) usiazdagring Mu wivlu v gunsezeumu (oblong)
UaetuBuiuman@n (acuminate) 3’1\111.!3‘&!')@\1?15’\&?\'1.! (cuneate) worluGuy (entire) Wuly
sruassnsanifussanunandunanlugadieeuun (pinnate) fiduluunuurnueneanly 6-7 ¢ &y
aanludiilFdnay Eulutaaumnituivum AnluduLLFLInALe (glabrous) fnludusainags
Foumududnonuinacfiun (puberulous) Tntarzasmnuhsnnddluueseeuly faluduuu

Aceody Aodusid@usad@n luffnne 712 x 2840 1u dlu (petioles) Fuadn

-

a o

Raduuinaen (glabrous) $&dm &0 10 s ylusgrzwindwily (interpetiolar stipules) 1w
Unnamwdny (triangular) suflgunsedenanieiliglans (subulate) Wi Uneden
umaidn (acuminate) §Rie0 Jom 56 x 1.5-6 uu denen wanflanssen uasdnuiing omengd
Fu denenuuunein (corymb) Aauarlvg foum 3.055 x 6-11 un MugdeasnTIn (axes)
dnwacneudiasnauean (terete) Unaquitunuduindowuaziun (puberulous) Adunsou
fundensnses (peduncles) 617 4-10 ux dugmaanties (pedicels) 1 67 Ju linlsziuras
fumen (bracts) Ll manddwauninune aonflauunmruuufeall (regular) anyine
feuilnaumanduas 4 aendinAuven sandudies (calyx) afnegufion (cupular) &den diu

»
=3

‘J o> :
ndu@iiidnwasfhuunen (tube) e 2 un Hnfuides 4 ndu datuman 819 025 N



336

-y 1 4 - 4
anfuaen (corolla) pinsendnanmetihnuau (salverform) doufidhmaen fadwuenFuunae
(glabrous) Eqﬁﬂu’lumamﬂnﬂqué’ommmqﬂdauq“ (pilose) nrzantiinT) waneildenn finauen

»
1.7 1 finfumen 4 nAu nduginiesusuu (oblong) ssuven (acute) AaduuenFuvindes
- - J . 13
(glabrous) fAadulunFiougueeanfuuazidnninanen (throat) Unequénuueniiitow
. - o A o o o o a
(pilose) TRz nAudlzwm 6 x 2530 un inRsAAIA W 4 fu Susanunsnuuunenen
(throat) Fewsadufunfumen (alternipetalous) sussseuswil 2 vies (locules) usiasvinadl
L 4
1Unnassusuy (oblong) Uatuunan (acute) gruFuauuanndiulruwingnes (sagittate)
. s d . . A
Augfuazonnrngiinfiofidunds (dorsifixed) wsafuszonasny dundiAauenineanfusen
A3uuinden (glabrous) &rTw fisum 6 x 1 un MugsussesasloFuuindes (glabrous) {1
-« =y . ] b ol o -~ A
119 8719 0.5 Wi gemnasARe JLnNeuay (linear) Adwatouw 11a 5wy Muginsesadieiiu
HMBONNUBNUAEA TENNNALADN JRnwadnFuaen (filiform) faGuunae (glabrous) &1a
811 3.5-3.7 1 Felithsngdlugusesnen (inferior) Lififinug (sessile) 5414fl 1 Vs (unilocular)
uazilangn (ovules) 1 FumzBafununa (axile) anga (ovules) FaFuuinfen (glabrous)
« b3 ‘. « o <4 =) 1l
Hnnaduwitguinan 1 un asfuwuuain (drupe) pnsaifieunan (subglobose) Aol
o v g < @ = 1Y o : o P o
Unnqu (glabrescent) Wonasoulldduouscunfouihu@dondn  wezdournasciwdewih@dmm

- ]

. o
flawn 7 x 7 wn mntisennadniiulfonuds (pyrenes) gunsaifiaunau (subglobose) & 1 fu sin

¥
© <

1 wanrt (drupe) fuuds Wisnsgzsmdnilesannsiudng (muricate) f@umia fowadsuno
< { { [~
6 x 6 1K bNAA § 2 A Funilanunan (rounded) Sndnunilauuu (flattened) wifanuugn (testa)

U Rnuuinies (glabrous) S&iime Jowin 3.5 x 4.0 1



337

a & - 2
ANLLHD: mandnaas
- - -3 J 1 -9 i J { [l <
tiariinen: wlFhaBnadidands Sudenitizvanseniluazagindiuniadiibaln luh
o Y o dam X ° vty ﬁd X vy 4\1
sdelusANAT LR uaNdavnnn  waeilithushmdideliufe  wallWdudn
<oy - & o J z g
Tuunsilsuiluiiunuduana
Wulsa: TTUZIIRDBNADA. WINE-NTALIAN
TEHZIRBENNA: RIVIAN-FAIAN
ol ar
Trazail L NnsAN-funiau
anurInuse: wulden

frashansaallain: 123 (aon), 475 1, 20 ATANNAN 2539, 124 (HA), 475 1, 25 AAIAN 2539



338

RUBIACEAE

. Pavetta indica L.

Erect, branching, evergreen treelet to c. 4 m tall; basal diameter 7 mm. Bark
thin, smooth, grey. Stems and branchlets terete, with prominent roughed nodes at
brown tips, greyish. Leaves opposite, simple, decussate. Blades thin, oblong, tip
acuminate, base cuneate, entire; venation pinnate, midnerve distinct, with 6-7 pairs of
secondary gerves, finer venation reticulate, glabrous above, lower side sparsely
puberulous along nerves and near the margins; dark green above, pale light green
underneath, 7-12 x 2.8-4.0 cm. Petioles slender, glabrous, green, 10 mm long.
Stipules interpetiolar, triangular to subulate, sheathing, tip acuminate, green,
5-6 x 1.5-6.0 mm Inflorescence terminal and axillary, erect, broadly sympodial, laxly
corymbose, 3.0-5.5 x 6-11 cm. Axes tercte, puberulous, light green; peduncles
4-10 mm long; pedicels 6-7 mm long; ebractete. Flowers numerous, regular,
bisexual, 4-merous, scented. Calyx cupular, green; tube 2 mm long; lobes 4, tips
acute, 0.25 mm long. Corolla salverform; tube glabrous outside, sparsely pilose
inside, white, 17 mm long; 4-lobed, lobes oblong, tip acute, outside glabrous, inside
at base of lobes and throat with spreading white pilose, 6 x 2.5-3.0 mm. Stamens 4,
inserted the throat, alternipetalous. Anthers bilocular; locules oblong, tip acute, base
sagittate, dorsifixed, slightly shorter than the corolla lobes, glabrous, cream,
6 x 1 mm. Filaments glabrous, white, 0.5 mm long. Stigma linear, light green,
5 mm long. Style exserted beyond the corolla tube, filiform, slender, glabrous, white,
3.5-3.7 cm long. Ovary inferior, sessile; unilocular and with 1 axile ovule. Ovule
glabrous, ¢. 1 mm diameter. Drupe subglobose, glabrescent, green and becoming
dark green with age, ripening black, ¢. 7 x 7 mm; pyrene subglobose, 1 per drupe,
hard, surface finely muricate, brown, 6 x 6 mm. Seeds with onc side rounded,

the other side flattened; testa thin, glabrous, brown, 3.5 x 4.0 mm.
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Vernacular name: dawk kow sahn

Ecology: open disturbed area near a permanent stream in degraded,
fire-damaged, deéiduous, primary hardwood forest with much bamboo;
granite bedrock

Phenology: Flowering: April-July
Fruiting: August-October
Leaves: January-December

Abundance: rar¢

Specimens:  Panatkool 123 (flowers), 475 m, 20 July 1996; 124 (fruits), 475 m,
25 October 1996
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Figure 49A. Inflorescence of Pavetta indica L.

Figure 49B. Infructescence of Pavetta indica L.
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SCROPHULARIACEAE

Limnophila chinensis ( Osb. ) Merr.
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SCROPHULARIACEAE

Limnaphila chinensis ( Osb.) Merr.

Decumbent, usually amphibious, scented, unbranched herb, to c. 70 cm tail.
Stems terete, glabrous, succulent, light green; rooting at lower nodes, whitish.
Leaves opposite, decussate, simple, sessile. Blades thin, lincar- lanceolate, tip acute,
cuneate at the base, glabrous on both surfaces; sharply serrate; venation pinnate with
5-8 pairs of obscure nerves; dull light green on the upper surface, pale light green
undemeath, 5-9 cm x 5-15 mm. Inflorescence terminal and from upper leaf axils,
cymose. Axes slender, terete, glabrous, light green; peduncles 5-7 cm. Pedicels
slender, glandular, light green, 9-12 mm long. Flowers irregular, bisexual, 5-merous.
Bracts 2, opposite, linear, tip acuminate, 2 mm long. Calyx campanulate, slightly
thickened, deeply 5-lobed, lobes linear, tip acuminate, base truncate, covered with
glandular hairs, green, c. 7 x 1 mm. Corolla infundibular, thin; tube covered with
glandular hairs outside, throat c. 3 mm diameter, inside with dense white woolly
indumentum (hairs 1 mm long), dull purple, 9-10 x 5-6 mm; lobes §, thin, sparsely
minutely glandular hairy outside, densely woolly inside,-margins slightly undulate;
posterior lobe (upper lip) wider than the other lip, tip emarginate, 4 x 4 mm, lateral
lobes ovate to orbicular, tip rounded, 3.5 x 3.5 mm, anterior lobe (lower lip) orbicular,
tip rounded, 3 x 3 mm; lobes purple. Stamens 4, didynamous, oppositepetalous,
exserted at middle of the corolla tube; posterior pair (short ones) inserted slightly
higher than the anterior pair (long ones). Anthers bilocular, dorsifixed, each pair
contiguous, obtuse at both ends, cream, c. 1 mm long. Filaments slender, slightly
compressed, glabrous, curved in the lower part, posterior pair (short ones) ¢. 2 mm
long, the anterior pair (long ones) ¢. 5 mm long; white. Stigma capitate, white,
c. 1 mm diameter. Style filiform, terete, glabrous; light green, 5 mm long. Ovary
superior, conical, glabrous; green, 2 x 1 mm; 4-locular, with numerous axile ovules.

Fruits not seen.
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Vernacular name: hawm geyo

Ecology: open, seasonally muddy, scepage area along a permanent stream in
degraded, ﬁre—d;magcd, deciduous primary hardwood forest with
much bamboo; granite bedrock

Phenology: Flowering: September-January
Fruiting: January-March (CMU database )
Leaves: June-January

Abundance; rare

Specimen:  Panatkool 80; 525 m, 7 September 1996
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Figure 50A. Limnophila chinensis ( Osb. ) Merr.

Figure S0B. Inflorescence of Limnophila chinensis ( Osb. ) Merr.
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SCROPHULARIACEAE

Torenia violacea (Aza. ex Blanco) Penn.

4
L S < '

J L3 - 4 o~ [}
WhuneradliAifidndhufom Whynjuuiu owdufindden annual) Andunsrdlinte
ﬂ 3, el o a v ud o
el (herb) Amrwmgaulssinay 50 v Pnfdheudnre suuachaiuFoafiudulvdon
Y | oA o v o
(quadrangular) faududnuaztnwpituinagu (puberulous) ua:wqmmq'lﬂmﬂmu%u g
. " . ‘ ,
uiddd@eaten luduluduesenmsdusdumufiug  (decussate) weinluuw gunsadhupfle
(ovate) UaeiluFaiuvandy (subacute) gwludiamn (truncate) vionan (rounded) Jouduidn
' ' 3 5 b4 Y - & o .
fow (puberulous) Bunrrareviasaduresly seulufidnwaefluiu@on (serrate) viv - duly
wruenpenanidunaw luiiseadugAdutuun (pinnate) Jiduluunuwainu 510 7 dunawly
fomu ulutosidsuate B2luduuuiddidaadn Aaluduanil@docdou luflouia
. c . d . C
3560 x 2.0-25 1 MuluFuadn Anwaenaudedanue (terete) Unaguitanudusnanuu
(puberulous) Adengou u1m 1.0-15 i demsnduwnnnitainnulaisess Judeaonuuusifu
o el > P & o 4 o
(raceme) Aflmonbiwiu fhiszunas 2-4 aen dudenen (peduncles) Gudn dnwusnaudiods
mNgan (terete) Heuduidnsauyuiinagu (puberulous) dunteu Harmwng 47 1w
funantae (pedicels) 817 1.0-1.7 1 panlauumsuumilewiuansditu (irregular) auyrnline
L 4 hd o« - £ I‘J 1
svrthznaumen 5 3w ludssausasiutdenan (bracts) punsaenauny (linear) ﬁgwummqno’numq
(basifixed) HnumdusziBunuarsawpniinagu (puberulous) Adentou et 2wy
- & v odd a0 pe] \ 2 (
AnfuiRes (calyx) dnfifeudafuiuusen (tube) figfld (ovate) aufvgldunusousuu
\ . 4 v e d

(ovate-oblong) {itin (wings) flusanududinn 5 Tin Taurau Tnnin 1.5-3 wu Teadndinfiuenass

Wasfugeen seufinflowdn 1 (ciliolate) UaruuventaFucunan (acuminate) foFuuinden

y . - C A4 o e
(glabrous) #s 2 & fRFuaseu Trwm 1315 M x 56 1y 2ndurendnddesdaiuiiu



348

unsaglinafianmmiinnd (infundibular) dauvuzenuniween gaulauFaines Un
fidwimudnaassnfouaenen (throat) 10-11 i Infguseavananesasnidnias fim s
(gland-tipped indumentum) Funszaeia 7 Wéuuen Fniuuuinfea glabrous) iy 7
doagiau faunm 1.4-16 ™ x 50-60 uu finfumen 5 ndu m«;ﬁm«ﬁﬂmﬂumqﬂa#
(suborbicular) gnulanenas (rounded) ndn faufiilvion (gland-tipped indumentum) Unpgu
Fuuen dyhudlaududn 7 aufeulill (pubescent) geunAumeniinidu (ciliolate) ndumandu
w&q (Fuuw) {1 nfu mnalvgjninnduiuy tausessmanaifhiendn (emarginate) fnvteu
1% 4-10 x 6-11 1 nRUAsA N 2 ndL Binegou uasilqe@iinadunszateia foune 5 x 4 ux
nauAENEILMEY (Fuan) HRwRoweuin faun 6 x 5 un inaesad 4 du weinArdu 2 fu
1 2 fu (didynamous) inassifRafunfunen TnurTingunda (posterior) @) AzfmegAumi
gandninasafefiogdmaiin (anterior) (£19) N1IRRAZOYLITINML 1/3 BIATHEMINMADATINNALI

endangdnuly suszesaandl 2 fioe dpinrndoneud (lenticular) Tnufifugiusronssngfineg

-

o

fidaugiu (basifixed) Aaduuindus (glabrous) hifinu fusrssssnjusiachnyinfiaii
- { 1+ o b -« «l & o ¥ R4
(contiguous) &hmatou SAcmen 2-3 UN MugdusesaauFuin saanasdggnine 9
' o ar -~ a <l o oa 1S
wy fgudasne 4 an @370 mesnssdadeddnsusdiu 2 ndu Aduligdmerdialattven
(lanceolate) w1 Fmnaduinguinaalmanm 1 un Muginasiadedidnsos Goudnade
- -~ J > = 4 ]
gy (filiform) dnwacnaudledaueng (terete) fnduuindes (glabrous) hileu &wn
oy .4 : .
ANMEn 1.3 u Feltngwmiledaufiuznsmen (superior) gUnmnszuen (cylindric) Ya madinand
suaziBunifudny (pubescent) ¥4 aunduabilnu (glabrous) Ao founm 3 x 1w g2
Yiny fieaga (ovules) ununuinsBinagfununans (axile) aaga (ovules) figunrand (ellipsoid) i
Z110 Heurmdwiiguadnadiznm 025 e asduuuwmlgs (capsules) pvsazoumunu
1. <>
(oblong) wpu FAFuadeu Haue 810 x 2530 wn wRaplvmnaun (globose) fupthnd

(ellipsoid) fmunmlszanai 0.3 x 0.4 u



349

e o ¥
Fanuiiing: wnAuhAe .

tiarfinen; dhunssadliindqlufiioe atlndhan Anudeiinoaduga thwagnyngnidanm

b 4
rT-

auyralluduin  wognithdh  Dhahedeludaduitbinaungdunennuacd
vl 3y da d vy o X 1 da a a vd o
Wighwshunddiebiutuey ShunslnfhuiuudegdRus
Wulsa: TTHZIRNOBNANN: NTNIIAN-BAIAN
TZHZOAIHA: BavnAR-ePRNNE
szuzinl L womneu-funan
ANNNINUAE: W ldLio

Aethawssallai¥i: 69, 540 1, 22 nansgAn 2539



SCROPHULARIACEAE

Torenia violacea ( Aza. ex Blanco ) Penn.

Erect, annual herb, to c¢. 50 cm tall. Stems and branches slender,
quadrangular, puberulous and glabrescent, light green. Leaves opposite, simple:
decussate. Blades thin, ovate, tip subacute, base truncate to rounded, finely and
sparsely puberulous on both surfaces; coarsely serrate; venation pinnate, midnerve
distinct, other venation obscure, secondary nerves 5-10 pairs; dark green on the upper
surface, ligl:t green undemeath, 3.5-5.0 x 2.0-2.5 cm. Petioles slender, terete,
puberulous, light green, 1.0-1.5 cm long. Inflorescence mostly terminal, laxly
racemose, 2-4. Peduncles slender, terete, puberulous, light greeﬁ, 4-7 cm long.
Pedicels light green, c. 1.0-1.7 cm long. Flowers irregular, bisexual, 5-merous.
Bracts linear, basifixed, puberulous, light green, c. 2 mm long. Calyx ovate-oblong
to ovate, 5-winged, wings 1.5-3 mm wide, bases decurrent on the pedicel, margins
ciliolate, tip acute to acuminate, glabrous on both sides, light green,
1.3-1.5 cm X 5.0-6.0 mm. Corolla infundibular, thin; expanded in the upper part,
10-11 mm diameter across the throat, slightly swollen at the base of the tube; with
sparse minute glandular hairs outside, glabrous' inside; light purple,
1.4-1.6 cm x 5.0-6.0 mm; lobes 5, thin, suborbicular, tip broadly rounded, minutely
glandular hairy outside, pubescent to nearly glabrous inside, margins ciliolate,
posterior lobe 1 (upper lip) larger than the other lip, apex emarginate, light purple,
4-10 x 6-11 mm; lower lip 3-lobed, lateral lobes 2, light purple with scattered dark
purple dots, 5 x 4 mm, midlobe yellow with purple margins, 6 X 5 mm. Stamens 4,
didynamous, epipetalous, posterior (short) pair, inserted higher than the anterior
(long) pair, inserted in the upper 1/3 of the corolla tube. Anthers bilocular, basifixed,
glabrous, contiguous, light brown, 2-3 mm long. Filaments slender, the anterior pair
9 mm long, the posterior pair 4 mm long, white. Stigma bilabiate, lobes lanceolate,
white, c. 1 mm diameter. Style filiform, terete, glabrous, white, 1.3 mm long.
Ovary superior, cylindrical, upper 1/4 pubescent, lower 3/4 glabrous; light green,
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3 x 1 mm; bilocular with numerous axile ovules. Ovules ellipsoid, white ¢. 0.25 mm
diameter. Capsules narrowly oblong; light green, 8-10 x 2.5-3 mm. Seeds globose to
ellipsoid, c. 0.3 x 0.4 mm.

Vernacular name: mhak dhib nuam khang

Ecology: partly open, area near the falls; somewhat moist, slightly disturbed
area, in degraded, fire-damaged, deciduous primary hardwood forest

. with much bamboo; granite bedrock

Phenology: Flowering: July-October
Fniiting: August-November
Leaves: May-December

Abundance: common

Specimen:  Panatkool 69; 540 m, 22 July 1996
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Figure 51 Torenia violacea ( Aza. ex Blanco ) Penn. (centre),

and Costus speciosus (Koeh) J.E. Sm. (upper right)

-



STERCULIACEAE

Helicteres elongata Wall. ex Boj.
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STERCULIACEAE

Helictgres elongata Wall. ex Boj.

Erect, branching, evergreen shrub to c. 1 m tall; basal diameter 2-3 cm. Bark
thin, smooth, dull grey. Stems and branchlets terete, densely covered with stellate
hairs, light brown. Leaves alternate, well-spaced, simple. Blades ovate to lanceolate,
tip acuminate, base rounded, shallowly serrulate; venation pinnate, midnerve distinct,
with 4-5 pairs of secondary nerves, nerves obscurc on the upper side, sparsely
puberulous with densely and finely stellate hairy on the upper surface, lower surface
sparsely stellate hairy along nerves, dark green abowve, pale light green underneath,
4.5-12 x 1.9-4.0 cm. Petioles densely stellate hairy, 4-10 mm long. Stipules minute,
filiform, 1-2 mm long. Inflorescence axillary, puberulous, simple dichasia. Axes
slender, terete, stellate hairy, light green; peduncles 5 mm long; pedicels 1-2 mm
long. Minutely bracts 2 per flower, acute, c. 1-1.5 mm long. Flowers few per
inflorescence, irregular, bisexual, S5-merous, 1.2 c¢m long. Calyx campanulate,
sparsely stellate hairy outside, densely puberulous inside; tube 5 x 4 mm; lobes 5,
lobes ovate, tip acute, light green, 3 x 2 mm. Petals 5, thin, asymmetrically oblong,
tip truncate, upper lobes 3, inside lobes medially lanate, glabrous outside, light purple,
5 x 2-3 mm; base clawed with, a pair of unequal auricles at different levels, inside
white ciliate, glabrous outside, 5 mm long, lower lobes 2, inside lobes at apex
tomentose, at base densely tomentose, upper part white, lower part light purple; base
clawed cuneate c. 2 mm long. Fertile stamens 10, supported by androgynophore;
altemating with petaloid 5, fertile anthers 2-locular with vertical slit, glabrous,
cream, 0.25 mm long. Androgynophore exserted, stout, cylindric, upper part
glabrous, lower part at ventral side densely villous, filaments flattened, glabrous,
white, 1 mm long; staminodes 5, petaloid, thin, lanceolate, tips acute, 0.8 x 0.3 mm.
Stigma truncate, white, 0.5 mm long. Styles 5, glabrous, whitish 1.2 mm long.
Ovary superior, on the tip of gynophore, ovoid, sessile, densely sericeous, stellate
hairy, enclosed by staminodes and fcrtil; stamens, prominent lobes 3,

1.0-1.2 x 1.0-1.2 mm; 5-locular; with numerous axile ovules in each locule.
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Capsules ellipsoid, top acute, base obtuse, straight, densely covered with white
stellate hairs, echinate, loculicidally, 5-valved, light green, becoming dark green with
age; calyx persistent, ¢. 20 x 7 mm. Seeds cubical to thomboid, finely muricate,
nearly glabrous, light brownish, 2.0 x 1.5-2.0 mm. ’

Vernacular name: khee oun
Ecology: partly shaded or open arcas, near a perennial stream, in degraded,
fire-damaged, deciduous hardwood forest with much bamboo;
‘ granite bedrock
Phenology:  Flowering: May-September
Fruiting: October-January
Leaves: May-February
Abundance: not common
Specimens: Panatkool 134 (flowers), 550 m, 22 July 1996; 133 (fruits),

550 m, 18 November 1996
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Figure 52B. Flowers and capsules of Helicteres elongata Wall. ex Boj.
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UMBELLIFERAE

Oenanthe javanica ( Bl. ) DC.
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UMBELLIFERAE

Oenanthe javanica ( Bl. ) DC.

Amphibious to aquatiphyte, often decumbent, branched, annual, fragrant herb,
up to 80 cm tall; rooting at lower nodes, roots slender, light brown. Stems and
branches terete, glabrous, internodes hollow, light green with white striations when
dry. Leaves spirally arranged, well-spaced, imparipinnate by 1-2 or more times,
15-25 cm long. Leaf segments blade variable in shapes, irregulary branching in pairs
3-4 or more, thin, tip subacute, base cuneate to obliquely by on side acute, the other
side cuneate, upper part margins irregularly, deeply serrate, lower part entire; venation
pinnate, midnerve and the other venation distinct, with 7-9 pairs of secondary nerves,
reaching the margins, nerves obscure on upper side, lower side conspicuous, glabrous
on both surfaces, often the terminal leaf segments and the secondary leaf segments of
the lowest pairs often deeply incised, and the terminal leaf segments often larger than
the other leaf segments; terminal leaf segments thombic, 2.5-4.0 x 1.2-2.0 cm, the
leaf segments in pairs elliptic-oblong, 2.3-4.3 x 0.8-1.5 cm; dark green above, pale
light green undemneath. Petioles ventrally deeply grooved, membranous, thin; light
green, 3.5-8.0 cm long. Stipules none. Inflorescence terminal, erect, umbellate,
1.5-2.0 x 4.0 cm; umbellets 9-14, Axes slender with longtitudinal grooves, somewhat
quadrangular, light green, 8-9 cm; peduncles c. 10 cm long, umbel branches
15-19 mm long; pedicels 3-5 mm long; involucels subtending at base of secondary
umbels about 8, 1.5-2.0 mm long. Flowers numerous, regular, bisexual, 5-merous.
Calyx campanulate, glabrous; tube 1 mm long; lobes 5, triangular, tips acute, green,
0.5 mm long. Petals 5, obovate, apex deeply incised, retrosely, tip acuminate, base
cuneate, glabrous, caducous, white, 1.2-1.5 x 1.0 mm. Stamens 5, free,
alternipetalous, glabrous, 0.5 mm long. Anthers 2-locular, basifixed, subglobose,
versatile, light yellow, 0.5 mm diameter. Filaments slender, free, glabrous, white,
2.0-2.5 mm long. Stigmas 2, acute, white. Styles 2, divergent, spreading, linear,
swollen at the base (stylopodium), glabrous, whitish, 1 mm long. Ovary inferior,

subglobose, glabrous; 2-locular with 1 axile ovule in each locule. Fruits not seen.
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Vernacular name: pahk gahn aw, jawn aw

Ecology: partly open, seasonally muddy wet areas, side of a reservoir, in
degraded, fire-damaged, mixed primary evergreen seasonal hardwood
+ deciduous forest with much bamboo; granite bedrock

Phenology: Flowering: May-July
Fruiting: June-July (CMU database)
Leaves: January-December

Abundance; rare

Specimen:  Panatkool 63; 575 m, 12 May 1996
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Figure53 Oenanthe javanica ( Bl. ) DC. (white inflorescence)
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VERBENACEAE

Clexodendrum infortunatum L.

Erect, branching, evergreen treelet, 75-150 c¢m tall. Epidermis thin, smooth,
dark green. Stem bluntly quadrangular and becoming terete with age, densely brown
sericeous, dark green. Leaves simple, opposite, decussate, the pairs well-spaced.
Blades subcoriaceous, ovate to elliptic, tip acute, base obtuse to shallowly cordate;
broadly and shallowly serrate; venation pinnate, midnerve distinct with 6-8,
prominent secondary nerves; tertiary venation scalariform, finely and sparsely strigose
on both surfaces; dark green and drying brown above, and pale light green and drying
brownish underneath, 11-25 x 7-13 cm. Petioles similar to the branchlets, densely
strigose, maroon, 5-12 cm long; estipulate. Inflorescence terminal, broadly and
laxly corymbose, 9-17 x 7-8 cm. Axes erect, terete, densely sericeous, maroon,
15-20 c¢m long. Pedicels 4-6 mm long. Flowers numerous, irregular, bisexual,
5-merous, 4-5 cm long, slightly fragrant. Calyx campanulate, finely puberulous with
scattered, minute, crateriform glands, tube 3-4 mm long; lobes 5, subequal, oblong,
tips acute, midnerve distinct, finely reticulate venatiorf, maroon with greenish,
10-11 x 5-5.5 mm; persistent. Corolla infundibular, densely villous outside, glabrous
inside except at the base, where it is puberulous; tube purple, 1-1.5 cm long; lobes
oblong, tip obtuse, white with purple at the base of the lobes, 15 x S mm. Stamens 4,
didynamous ( 2+2 ), alternipetalous, inserted in the upper 1/3 of the corolla tube,
glabrous. Anthers bilocular, oblong, basifixed, sagittate below the insertion, cream,
c. 1.5x 2.5 mm. Filaments subequal, filiform, slightly flattened, white, 3.5-3.9 mm
long. Stigmas 2, glabrous, white, c. 1 mm diameter. Style filiform, upper 1/5,
light green, lower 4/5, white, glabrous, 5.0-5.5 cm long. Ovary superior, broadly
oblong, top shallowly 4-lobed, glabrous, 3-4 mm long; 1-locular with 4 parietal
ovules. Berries 4 , subglobose, glabrous, glossy dark green, ripening glossy black,
9 x 7 mm. Seeds mostly 1, rarely 2 per berry, plano-convex, obtuse at both ends,

prominently areolate on the convex side, flat side smooth, brown, c. 8 x 6 mm.
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Vernacular name: bing dang

Ecology: open area, near a forest trail, along a stream bank in degraded,
fire-damaged, pnmary deciduous hardwood forest with much bamboo;
granite bedrock

Phenology: Flowering: February- April
Fruiting: April-May
Leaves: January -December

Abundance:. common

Specimen:  Panatkool 1 (flowers), 475 m, 1 April 1996, 98 (fruits), 475 m,
1 May 1997
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Figure 54 Inflorescence of Clerodendrum infortunatum L.
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VERBENACEAE

Clerodendrum paniculatum L.
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VERBENACEAE
Clerodendrum paniculatum L.

Erect, unbranched, deciduous, perennial herb, up to 1.5 m tall; basal diameter
8 mm. Epidermis thin, smooth, green. Older stems bluntly quadrangular, ﬁneiy
puberulous, green. Leaves opposite, decussate, well-spaced, simple. Blades thin,
ovate, tip acute, base cordate; irregularly broadly serrate; venation with basal nerves
4-7, secondary nerves arching, finer venation reticulate, dorsally nerves obscure,
ventrally ne:rves distinct, sparsely scabrous on both surfaces, dark green on the upper
surface, pale light green underneath, 22-27 x 21-23 cm. Petioles similar to the stem,
finely puberulous, reddish 3-19 cm long; stipule none. Inflorescence terminal, erect,
broadly and laxly corymbose, pyramidal, 13-16 x 8-11 cm. Axes slightly
quadrangular, densely puberulous, reddish, up to 25 cm long; pedicels slender, red,
8-12 mm long. Bracts linear, tip acuminate, puberulous, 3-4 mm long. Flowers
numerous, irregular, bisexual, 5-merous, 1.5-2.0 cm long. Calyx campanulate, finely
puberulous outside, glabrous inside, red, 4 mm long; tube 0.5 mm long; lobes 5,
equal, lanceolate, tip acute; persistent, 3-5 x 0.8-1 mm. Corolla thin, salverform, tube
outside and lobes densely puberulous, inside glabrous; tui)e red, 1 cm long; lobes 5,
subequal, oblong, tip rounded, orange, 9-11 x 4-5 mm. Stamens 4, didynamous
( 2 +2), alternipetalous, inserted in the upper 1/4 of the corolla tube. Anthers 2-
locular, basifixed, ellipsoid, base sagittate, dull brown, 2.5 x 1.0 mm. Filaments
subequal ( 2 + 2 ), glabrous, reddish, 1.7 cm long. Stigmas 2, red, 0.5 mm diameter.
Style filiform, recurved, glabrous, reddish, 2.3-2.5 cm long. Ovary superior, broadly
oblong, top shallowly 4-lobed, glabrous, green, 1 x 1 mm; 1-locular with 4 parietal
ovules; calyx accrescent; persistent. Berries 2-4, subglobose, glossy dark green, then
becoming red, ripening black soft, 5 x 5 mm; mesocarp sky blue. Seeds obovoid,

prominent areolate, brown, ¢. 5 x 4 mm.
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Vernacular name: bing sawan

Ecology: open, disturbed area near a forest trail, along a permanent stream, in
degraded, fire-damaged, deciduous hardwood forest with much
bamboo; granite bedrock

Phenology: Flowering: June-October
Fruiting: November-December
Leaves: May-December

Abundance: common

Specimen:  Panatkool 17 (flowers), 475 m, 10 July 1996; 18 (fruits), 475 m,
18 November 1996
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Figure 55B. Inflorescence and infructescence of Clerodendrum paniculatum L.
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VITACEAE

Cissus hastata Miq.

Deciduous woody climber; basal diameter 2-3 c¢m. Bark thin, smooth,
light brown. Stems and branches quadangular, green and maroonish, drying striate
brown. Leaves alternate, simple. Blades thin, ovate to oblong, tip acuminate to
obtuse, base cordate to rounded, entire; venation pinnate, midnerve and other venation
distinct, with 6-10 pairs of secondary nerves, sparsely and finely puberulous to
glabrescent on both surfaces; dark green above, light green undemncath,
8.2-21 x 4.6-10.5 cm. Petioles slender, finely puberulous, green, 1.5-3.3 cm long,.
Stipules triangular, tip acute, 3 x 1 mm. Inflorescence axillary, umbellate,
2.5-4.0 x 2.0-3.5 cm. Axes slender, similar to the branchlets, green; peduncles
1.5-2.0 cm long; umbel branches 5-11 mm long; pedicels 2-5 mm long. Bracts
ovate, tip acute, 3.0 x 1.5 mm,; bractlets minutely triangular, 1.5 x 1.0 mm. Flower
buds numerous, ovoid, glabrous, regular, bisexual, 4-merous. Calyx cupular,
glabrous, thickened, green; tube 1 mm long; truncate, inconspicuous. Petals 4,
valvate in bud, inconspicuous, slightly thickened, ovate, tip acute, base truncate,
glabrous on both surfaces, tips bright red, other parts light yellow, 2 x 1 mm, rapidly
caducous. Stamens 4, free, oppositepetalous, glabrous. Anthers 2-locular, ellipsoid,
dorsifixed, tip emarginate, base truncate, cream, 1 mm long. Filaments white,
1 mm long. Stigma capitate, yellow, 0.3 mm diameter. Style glabrous, light green,
0.6 mm long. Disc cupular, margins undulate, glabrous, 1 mm high and 1 mm
diameter. Ovary superior, immersed in the disc, obconical to ellipsoid, glabrous,
light green, 2 x 2 mm; unilocular and with 4 basal ovules. Berries globose, juicy,
glabrous; light green and becoming dark green when mature, 5-6 x 4-5 mm.
Seeds 1-2 per berry, subglobose, top rounded, base acute, at the middle with
prominently ridge along lengthwise, surface coarsely muricate, hard, brown,
4.5x2.5 mm.
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Vernacular name: saom san dhan

Ecology:

Phenology:

Abundance;

[ ]
Specimens:

partly shaded areas, near a strecam bank, in degraded, fire-damaged,
deciduous pnmary hardwood forest with much bamboo; granite
bedrock X
Flowering: July-October

Fruiting: September-December

Leaves: January-December

common

Panatkool 106 (flowers), 525 m, 20 July 1996; 110 (fiuits), 550 m,
19 November 1996
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Figure 56 Inflorescence of Cissus hastata Migq.
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ARACEAE

Acorys gramineus Sol. ex W. Ait.
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ARACEAE

Acorug gramineus Sol. ex W. Ait.

Erect, evergreen, stemless, monoecious, aromatic, rheophytic epilithic herb
C. 60-70 cm tall. Rhizome creeping in wet soil on rocks in a stream. Roots
thickened, dark brown. Leaves several, basal, spirally arranged, simple. Blades
coriaceous, thin, linear, tip acuminate, truncate at the base, entire; nerves parallel,
midnerve indjstinct, glabrous and dark green on both surfaces, 31-46 cm x 5-8 mm.
Petioles none. Stipules none. Inflorescence solitary, erect from among the leaves,
clongate, cylindrical, terete, tip acute, green, 7-8 x 1.0-1.5 cm. Bracts similar to the
leaves, 1 per inflorescence, attached at the base of the spadix, 21.5-32.5 x 0.5-1.0 cm;
bractlets several, membranous, thin, oblong, tip obtuse-rounded, glabrous, green with
scattered dark brown spots, ¢. 2 x 1 mm. Scape erect, 3-angled, glabrous, green,
15.3-16.0 cm long. Spadix: composed of numerous compact flowers, minute naked
flowers; perianth absent. Stamens numerous, free. Anthers bilocular, basifixed,
glabrous, light brownish, 0.8 mm long. Filaments flat, thin, pale light green,
2-3 x 0.5-0.8 mm. Pistillate flowers numerous, slightly thickened, light green,
2-3 x 2-3 mm. Stigma mammiform, 0.25 mm diameter; style none; ovary superior,
sessile, embedded in the spadix, 4-angled, obconical, thin-walled, 3 x 2 mm;
2-locular, with 3 apical ovules in each locule, often with abortive ovules, densely
covered with villous; funiculus white, ¢. 1.5 mm long. Berries numerous, obconical,
dark green and becoming light brown with age, c. 6 x 5 mm. Seeds 2-6 per berry,
fusiform, both ends acute, the lower end with densely villous, the other parts glabrous,
light brown, 2.0-2.5 x 1.0 mm.



Vernacular names: lahng kow bah, boom bah

Ecology:

Phenology:

Abundance:

Specimen:

partly open areas, rheophytic to epilithic in permanent stream, in wet
soil, on rocks, m degraded, fire-damaged, mixed primary evergreen,
seasonal hardwood + deciduous forest with much bammboo; granite
bedrock

Flowering: January-May

Fruiting: April-June

Leaves: January-December

common

Panatkool 49; 550 m, 27 May 1996
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Figure 57 epilithic, rheophytic, habit of Acorus gramineus Sol. ex W. Ait.



ARACEAE

Hapaline benthamiana Schott
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ARACEAE

Hapaline benthamiana Schott

Erect, deciduous, slightly succulent, perennial herb, monoecious, up fo
¢. 30 cm tall. Tubers in soil, subglobose, light brown outside, white with milky sap
inside, 5-9 x 5-10 mm. Roots light brown; stemless. Leaves 1-3, basal, simple,
arising from the tuber. Blades membranous, sagittate, tip cuspidate, base sagittate,
entire; venaption pinnate, nerves 3-basal; middle nerve distinct, arising to the tip of
the blade, lateral nerves 2, spreading downwards, with c. 8-9 pairs of secondary
nerves; fine nerves parallel along the intramarginal of the blade; some of blades
mottled with light green on dark green, or only dark green on the upper surface, light
green underneath, 13-15 x 9-11.7 cm. Sheaths thin, tip obtuse, entire, white,
7.5-10 x 0.8-1.0 cm. Petioles light green, 22.5-32.0 cm long. Inflorescence arising
from the tuber, mostly before the leaves develop. Scape terete, glabrous, white to
light green, 15-22.5 cm long. Spathe limb erect and later reflexed, thin,
linear-lanceolate, whitish outside, light green inside, 5.2-6.5 x 1.2 cm; convoluted part
below the spathe enveloping the female part of the spadix. Sterile part at tip of
spadix, acute, glabrous, soft, whitish, 6-8 mm long. Male part below the sterile tip,
cylindrical, white, 5.5-6.0 cm long, composed of several synandria linear to
lanceolate, margins irregularly undulate, the synandria connate with the spadix
column, 7-8 x 1.5-2.0 mm; male flowers exerted beneath the sheaths around
marginal, glabrous above, several globose sessile anthers, 7-12 per synandrium;
1-locular, white, 0.5 mm diameter. Female part of spadix below the male part,
terete, white, 1.8-2.3 cm x 2-3 mm, with several flowers attached on the margin, erect,
globose, light brown, with prominent vertical lines, dark brown, 1.5-2.0 x 1 mm.
Stigma white, 0.5 mm diameter. Style none. Ovaries superior, sessile, ellipsoid,
white to light green, 1.5 x 1.0 mm; l-locular and with 1 basal ovule. Berries
ellipsoid, green, 3 x 2 mm. Seeds obovoid, top rounded, base cuneate, glabrous,

covered by aril, white, 1.2 x 1.0 mm.
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/ernacular name: bawn dtau
Tcology: partly shaded area ,along a stream near a forest trail in degraded,

fire-damaged, deciduous primary hardwood forest with much bamboo;
granite bedrock

Phenology:  Flowering: April-June
Fruiting: May-July
Leaves: May-November

Abundance: ecommon

Specimen: Panatkool 38 (flowers); 525 m, 12 May 1996; 7 (fruits); 500 m,
22 May 1996
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Figure 58 Hapaline benthamiana Schott



394

COMMELINACEAE

Cyanotis ciliata (Bl.) Bakh. f.
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COMMELINACEAE

Cyanetis ciliata (Bl.) Bakh. f.

Decumbent, usually annual herb to ¢. 50 cm tall. Stems and branches terete,
densely soft white pilose 1 mm long, drying striate, light maroon and turning light
green. Rooting at lower nodes, light brown. Leaves alternate, simple. Sheaths thin,
tubular, outside indumentum as the branches, inside glabrous, light green, ¢. 7 mm
long. Blade$ thin, ovate-lanceolate, tip acute, base rounded to cuncate, entire,
margins ciliate; nerves parallel, indistinct and lacking a midnerve, appressed strigose
on both surfaces; dark green above, pale light green undemeath, 3.5-9.0 x 1.5-2.0 cm.
Petioles indistinct. Stipules none. Inflorescence axillary, erect, slightly exerted
from the leaf sheaths, each with several regular, sessile, bisexual, 3-merous flowers.
Bract 1 per flower, thin, oblong, tip acute, outside with white ciliate (2 mm long)
along prominent midnerve and margins, inside glabrous, light green,
8-15 x 3.0-4.5 mm. Calyx tube, glabrous, 2 mm long; lobes 3 carinate, lanceolate, tip
acute, concave, prominently long-ciliate along posterior midnerve outside, the other
parts and inside glabrous, light green, 5-6 x 1-2 mm. Pefals 3, membranous, thin,
obovate, tip acute, base rounded, veins prominent, glabrous, purple, 4 x 2 mm.
Stamens 6, all fertile, subequal, free, alterni- and oppositepetalous. Anthers
bilocular, dorsifixed, glabrous, bright yellow, 1 mm long. Filaments: upper part dark
purple and densely covered with purple hairs, lower part light purple, ¢. 3 mm long.
Stigma acute, c. 1/10 mm diameter. Style glabrous, white, 2.5 mm long, Ovary
superior, ellipsoid, sessile, trigonous, densely covered with erect cilia, white, 1.2-1.5 x
1.0-1.3 mm; 3-locular and with 2 axile ovules per locule. Capsules, ellipsoid,
initially embraced by the calyx, 3-lobed, top emarginate, prominently ciliate along the
ridges, loculicidally dehiscent, splitting into 3 pieces, each usually with 2 seeds.
Seeds oblong, top end mammiform, the other flat, 4-angled, finely reticulate, brown,

4 x 2 mm.
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Vernacular name: unpublished
Ecology: open, very distt.lrbed area along a permanent stream near a forest trail
in degraded, fire-damaged, deciduous, primary hardwood forest with
much bamboo; granite bedrock '
Phenology:  Flowering: July-August
Fruiting: August-October (CMU database)
Leaves: May-November
Abundace.: common

Specimen:  Panatkool 87; 500 m, 10 August 1996
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Figure 59 Cyanotis ciliata (Bl.) Bakh. f.
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COMMELINACEAE

Forrestia glabratus ( Hassk. ) Hassk.
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COMMELINACEAE

Forresti& glabratus ( Hassk. ) Hassk.

Decumbent, scrambling to trailing, evergreen herb, to c. 1.5-4.0 m tall.’
Epidermis thin, smooth, dark green. Stems and branches terete, glabrous,
dark green, rooting at lower nodes; light brown Leaves alternate, well-spaced,
simple. Leaf sheaths ventrally grooved, outside sparsely and finely puberulous to
glabrescent, ‘nside glabrous, upper margins light brown hispid c. 1.5 mm long;
light green, drying siriate, 3.5-4.0 cm long. Blades thin, lanceolate, tip acuminate,
cuneate and decurrent at the base, entire, strigose; venation parallel, midnerve often
obscure, glabrous on both surfaces; dark green above, pale light green underneath,
14-19 x 2.1-4.5 cm. Petiole sheaths exerted from the leaf axils, flat, puberulous on
both sides, light green, 5-10 mm long. Ligules with densed light brown strigose
c. 1 mm long. Inflorescence opposite the top of the leaf sheaths. Bract 1 per flower,
slightly thickened, ovate, tip mucronate, glabrous on both sides, light green, 3.0-3.5 x
2-3 mm. Flowers 5-6 per cluster, sessile, regular, bisexual, 3-merous. Sepals 3,
carinate, apex rounded, outside ciliolate along the midnerve ridge, lower part sparsely
purple puberulous, the other parts and inside glabrous, with 3-4 parallel veins, and
sparse cystoliths; upper part light green, middle part light purple, 6-7 x 2-4 mm.
Petals 3, membranous, elliptic, tip obtuse, base truncate, veins several, glabrous,
white, 7 x 4-5 mm. Stamens 6, all fertile, subequal, free, slightly longer than the
petals. Anthers bilocular, glabrous, dark purple, 2 x 1.2 mm. Filaments flat,
glabrous, white, c. 7.5 mm long and densely covered with long ascending purple hairs
c. 4 mm long. Stigma capitate, white, 0.20 mm diameter. Style slender, glabrous,
white, 12.5 mm long. Ovary superior, ellipsoid, 3-lobed, finely puberulous, 1.2-1.5 x
1.2-1.5 mm; 3-locular, each locule with 3-4 axile ovules. Capsules subglobose,
indistinctly 3-lobed, top rounded with the minutely persistent style, base embraced by
persistent sepals, glabrous, green and becoming orange-red when mature;
loculicidally dehiscent, splitting into 3 pieces, mericarp with 3-lobed covered by

conspicuous bright oraﬁge arillate. Seeds 2 per locule, obconical, one side slightly
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curved and one side slightly flattened; testa with coarsely and on the flated side with a
“C”-shaped groove, 4-5 x 3 mm).

Vernacular name: euang dhok dang

Ecology: shaded to partly open area near a perennial stream in degraded,
fire-damaged, deciduous hardwood forest with much bamboo; granite
bedrock

Phenology:, Flowering: May-July
Fruiting: August-October
Leaves: January-December

Abundance: very common

Specimens:  Panatkool 114 (flowers), 475 m, 12 May 1996; 115 (fruits), 475 m,
10 August 1996
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Figure 60B. Flowers and immature capsules of Forrestia glabratus ( Hassk. ) Hassk.
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COMMELINACEAE

Murdannta loureirii ( Hance ) Rao & Kam.
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COMMELINACEAE

Murdannia loureirii ( Hance ) Rao & Kam.

Erect, slightly succulent, a caulescent, deciduous, perennial herb to c¢. 25 cm
tall. Roots slender, light brown. Tubers nodiform-botuliform, dull light brown
outside, white, soft, juicy, odorless inside, 8-20 x 4-7 mm. Leaves spirally arranged,
simple, lower leaves much reduced; sheaths linear, glabrous on both sides, margins
ciliate; light green, 4.5-5.0 cm x 4-7 mm. Blades subcoriaceous, linear, tip acute to
acuminate, base decurrent, entire, margins ciliate; venation parallel, midnerve
indistinct, nearly the margins sparsely puberulous, dorsally, blades otherwise
glabrous; dark green above, light green underneath, 4-17.5 cm x 5-15 mm. Petioles
and stipules absent. Inflorescence terminal, erect, narrowly racemose, 6-8 cm long.
Axes slender, terete, puberulous, drying striate, light green; peduncles 8-9 cm long;
pedicels with glandular hairs, dull maroon, 10 mm long. Bracts obovate, tip acute,
puberulous, inside glabrous, light green, 13-15 x 6-8 mm; bracteoles membranous,
hood-shaped, transparent, only with a midvein, and wrth mucous inside, whitish,
5 x 4 mm. Flowers several per inflorescence, regular, bisexual, 3-merous. Sepals 3,
thin, elliptic, tip rounded, concave, midnerve prominent, glabrous; tip light maroon,
lower part light green, 5 x 2.5 mm. Petals 3, thin, oblong, tip rounded, veins
spreading, concave, glabrous; blue, c. 4.5 x 2.0 mm. Fertile stamens 2,
alternipetalous; anthers bilocular, dorsifixed, cream with purple on the margins,
2 mm long; their filaments flat, white, 3 mm long, and densely covered with
ascending purple hairs. Stamen 1; anther defect, reduced to a minutely capitate, 1/10
mm diameter; filament 1.5 mm long. Staminodes 4, infertile anthers 3, each with 3
subequal, globose, lobes cream, 0.3-0.5 mm diameter; their filaments more slender
than the fertile 2, glabrous, white, 1 mm long. Stigma minute capitate, white, 0.2 mm
diameter. Style glabrous, white, 2.5 mm long. Ovary superior, 3-lobed, glabrous,
white, 1.0 x 0.5 mm; 3-locular, with 2 axile ovules per locule. Capsules ellipsoid,
3-lobed, top rounded and with old style, smooth, thin-walled, initially embraced by
the sepals, glossy pale light green and becoming to glossy light brown with age,
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5-7 x 4 mm; loculicidally dehiscent, splitting into 3 pieces, each usaually with 2
seeds. Seeds 3-angled, one end rounded, the other flat, minutely muricate, brown,
2.5 x 2.0 mm.

Vernacular name: heaw kha dtay

Ecology: partly open, disturbed area near a permanent stream in degraded,
fire-damaged, deciduous primary hardwood forest with much bamboo;

e granite bedrock

Phenology: Flowering: April-May
Fruiting: June-July
Leaves: May-December

Abundance: not common

Specimen:  Panatkool 11, 475 m, 12 May 1996
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Figure 61B. Upper part of the inflorescence of Murdannia loureirii ( Hance )
Rao & Kam.
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COMMELINACEAE

Pollia hasskarlii R. Rao
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COMMELINACEAE

‘Pollia hasskarlii R. Rao

Decumbent, unbranched, annual herb, up to ¢. 1.5 m tall. Stems tere”tc,
glabrous, light green; rooting at lower nodes. Leaves spirally arranged, well-spaced,
simple. Blades thin, lanceolate, tip acuminate, base cuneate, entire; with midnerve
distinct, finer nerves closely parallel, lower side very finely puberulous to nearly
glabrous, upper side glabrous; dark green above, pale light green underneath, 10-13 x
3.0-3.5 cm. Petioles glabrous, light green, 1.0-2.0 cm long. Sheaths tubular, sparsely
and finely puberulous outside, glabrous inside, light green with scattered maroon
2.5-3.0 cm long. Stipules absent. Inflorescence terminal, erect, paniculate up to
12 ¢cm long. Axes slender, terete, densely puberulous, drying striate; light green;
peduncle 1.2 cm; pedicels densely covered with minute hook-tipped hairs, white,
3 mm long. Bracts oblong, tip acute, puberulous outside, glabrous inside, prominent
veins, light green, 8-10 x 2-4 mm; bracteoles membranous, subulate, tip acute,
glabrous on both sides; whtish, 2-3 x 1 mm. Flowers numerous, erect, regular,
bisexual, 3-merous. Calyx tube glabrous, white; 3 mm‘long; lobes 3 membranous,
concave, elliptic, tip rounded, 3-veined, glabrous, white, ¢. 3 x 2.5 mm. Petals 3,
thinner than the calyx lobes, oblong, tip rounded, concave, veins 3-6 distinct,
glabrous, white, 4-5 x 3-4 mm. Stamens 6, glabrous, white. Fertile stamen 3,
oppositesepalous, anthers bilocular, each locule reniform, 1.3 x 1.0 mm; sterile
stamen 3, oppositepetalous, anthers bilocular, each locule oblong, 1.0 x 0.3 mm; all
anthers dorsifixed. Filaments of fertile anthers 5 mm long, the others 4.5 mm long,
glabrous. Stigma capitate, white, 0.20 mm diameter. Style slender, glabrous, white,
1 mm long Ovary superior, subglobose, trigonous, = glabrous, white,
1.0-1.5 x 1.0-1.5 mm; 3-locular and with numerous axile ovules in each locule.
Ovules somewhat clavate shape, glabrous, cream, 0.5 x 0.25 mm. Berries globose,
crustaceous, exocarp finely reticulate, both ends rounded;, whitish and becoming

glossy dark blue when mature, 0.5 x 0.5 mm; indehiscent. Seeds several per berry,
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variable in shapes, deltoid, rhomboid, flattened, sparsely minute scorbiculate, hard,
one side prominent mammiforp, the other side with prominent hilum; dark grey,
1.5-2.0x 1.0-1.5 mm. |

Vernacular name: euang hin

Ecology: partly open area near a forest trail along a stream in degraded,
fire-damaged, deciduous, primary hardwood forest with much bamboo;

o granite bedrock

Phenology: Flowering: May-July
Fruiting: August-December
Leaves: April-November

Abundance: common - |

Specimens: Panatkool 45 (flowers), 525 m, 27 May 1996; 46 (fruits), 525 m,
11 August 1996
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Figure 62B. Infructescence of Pollia hasskarlii R. Rao
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COMMELINACEAE

Poliia thyrsiﬂora ( BL ) Steud.
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COMMELINACEAE

Pollia thyrsiflora ( Bl. ) Steud.

Erect, unbranched, slightly succulent, deciduous, perennial herb up to c. 1.5
tall. Stem terete, smooth, dark green. Leaves spirally arranged, well-spaced, simple.
Sheaths ventrally grooved, margins ciliate, light green, 4-6 cm long; drying striate.
Blades subcoriaceous, lanceolate, tip acuminate, base decurrent, entire; venation
closedly par.allel and without a distinct midnerve and other nerves on the upper side,
midnerve and other nerves distinct below, glabrous on both sides; dark green on
above, light green undemeath; 31-39 x 4-7 cm. Petioles indistinct. Stipules absent.
Inflorescence terminal, erect, densel); cymose, compact strobiliform, 3.5-4.0 x
7.5-3.2 cm. Axes terete, densely hispidulous, light green; peduncle 1.5-2.0 cm long;
pedicels 4 mm long. Bracts ovate, tip acute, sparsely puberulous on both sides,
entire; light green; 1.7 x 1.0 cm; bracteoles membranous, transparent, orbicular, tip
rounded, veins prominent, 8 x 8 mm. Flowers numerous, regular, bisexual, 3-merous.
Sepals 3, subcoriaceous, margins membranous, carinate, upper part rounded, densely
puberulous outside, glabrous inside, veins prominent; light green c. 6 X 3 mm. Petals
3, thin, oblong, tip rounded, base truncate, entire, glabrous on both sides, veins 3-5,
prominent parallel; whitish, c. 8 x 3 mm. Stamens 6, all Fertile, free. Anthers
2-locular, locules oblong, top acute, base obtuse; yellow, c. 2.8 mm long. Filaments
slender, slightly flattened, upper part curved, glabrous, white, c. 9 mm long. Stigma
capitate, glabrous, white 0.25 mm diameter. Style slender, glabrous, curved, white,
12 mm long. Ovary superior, 3-lobed, ovoid, glabrous, white; 1.5-2.0 x 1.5-2.0 mm;
3-Jocular, with numerous axile ovules in each locule. Ovules somewhat clavate,
glabrous, cream, 0.8 x 0.3 mm. Berries ovoid, tip rounded with a prominent style
scar, base obtuse, crustaceous, glabrous, 3 sutures, glossy black-silver, grey;
6-7 x 4-5 mm. Seeds several per berry, variable in shape, deltoid to rhomboid,
flattened, sparsely scorbiculate, hard; dark grey, 1.0-2.0 x 1.0-2.0 mm; hilum

prominent.



422

Vernacular name: raruan

Ecology: partly shaded arca near a forest trail in degraded, fire-damaged,
deciduous primary hardwood forest with much bamboo; granite
bedrock ’

Phenology: Flowering: May-June
Fruiting: July-October
Leaves: April-November

Abundance: not common

Specimens: Panatkool 34 (flowers), 575 m, 12 May 1996; 35 (fruits), 575 m,
25 October 1996
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Figure 63B. Inflorescence and infructescence of Pollia thyrsiflora ( Bl. ) Steud.
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CYPERACEAE

S¢leria terrestris (L. ) Fass.
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CYPERACEAE

Scleria terrestris ( L. ) Fass.

Erect, unbranched, perennial herb up to ¢. 2.5 m tall. Rhizome creeping in
soil; black; scales dull maroon, 11.5 x 0.5-1.0 cm. Roots dark maroon. Stems erect,
triangular, glabrous, dull maroon-blackish. Leafless sheaths scarious, drying striate,
linear, apex bifid, each tip acuminate; duil maroon, 5-22 cm long; leafy sheaths
3-angled, “V”-shape, membranous, glabrous, green, 80 X 4 mm. Leaves simple,
spirally arranged inner part of stem. Blades linear, tapering to the acuminate tip,
entire, plicate, parallel-nerved and midnerve distinct, scabrous along the main nerves
on both sides; dark gi'cen above, light green underneath; 51-60 cm x 1.0-1.3 mm.
Petioles none; estipulate; auricle none. Ligules absent. Inflorescence terminal,
paniculate, subtended by one leaf-like bract, 8-23 cm x 2-7 mm. Bracts subulate,
long tip acuminate, margins minutely denticulate, light green, 13 x 0.5 mm. Primary
axes flattened, light green, 2-4 cm long; secondary axes 0-5 mm long. Spikelets in
group of 5-6, spirally arranged, lanceolate, c. 3 x 1 mm. Glumes 2, subulate to
lanceolate, mucronate, overlapping, puberulous outside, glabrous inside; maroonish;
¢. 2.0 x 0.8 mm. Stamens 3. Anthers bilocular, basifixed; light yellow, 1.2 mm
long. Filaments white, 0.3 mm long. Stigmas 3, densely white pilose, light green,
1 mm long. Style 1, 1.5 mm long. Ovary superior, ovoid, sessile; light green,
1.0 x 0.5 mm; 1-locular, with one basal ovule. Nuts subglobose, top acute with

persistent style, base truncate, prominently alveolate; whitish, ¢. 2.0 x 2.0 mm.
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Vernacular name: yah kohm bahng kow

Ecology: partly open, disturbed arca along a stream, near a forest trail in
degraded, fire-damaged, deciduous forest with much bamboo; granite
bedrock

Phenology: Flowering: January-March
Fruiting: January-May
Leaves: January-December

Abundance: common

Specimens: Panatkool 100 (flowers), 525 m, 15 January 1997; 101 (fruits), 525 m,
22 March 1997
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Figure 64 Scleria terrestris ( L. ) Fass.
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MARANTHACEAE

Donax cgnnaeformis ( G. Forst.) K. Schum.
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MARANTHACEAE

Donax cannaeformis ( G. Forst.) K. Schum.

Erect, branched, amphibious, evergreen, perennial herb, up to ¢. 3 m tall
Rhizome creeping in soil, light brown outside, pale yellow, odorless inside,
c. 9 x 1.5-2.0 cm. Roots thickened, light brown. Stems and branches ferete,
glabrous, dark green. Stem sheaths light green. Leaves distichous, simple. Blades
subcoriacebus, elliptic, tip acuminate, base cuneate, entire; venation pinnate,
midnerve distinct, with closely parallel secondary nerves, upper side glabrous, along
midnerve on lower side puberulous and the other parts glabrous; dark green above,
pale light green underneath, 11-31 x 7-16 cm. Petioles of 2 parts: upper part terete,
ventrally strigose in medially line, green, 1-3 cm long; lower part sheathing, often
longer than the upper part, sheaths glabrous, outside drying striate, light green,
5.5-18 cm long. Leaf sheaths subcoriaceous, linear, tip acute, both sides glabrous,
light green, 6.5-11.5 cm x 5-6 mm; and at the lower part with 2 auricles, thin, outside
sparsely puberulous, inside glabrous. Sipules none. Inflorescence terminal and
axillary, racemose, pendulous. Axes slender, terete, the upper part densely hirsute,
glossy light green; peduncles spreading of the tips, or axils, 2 or more, 17-40 cm
long; pedicels 3 mm long. Bracts scarious, linear, tip acute, base truncate, outside
sparsely puberulous and somewhat densely puberulous at the apex and the base,
inside glabrous, excepte the apex with slightly puberulous, light green,
30-35 x 5-6 mm; bracteoles similar and thinner than the bracts, 28 x 2 mm. Flowers
many per inflorescence, irregular, bisexual, 3-merous. Sepals 3, thin, symmetrically
ovate-triangular, tip acute, reticulate veins, glabrous on both sides, white, 4 x 2 mm;
inner petals 3, thin, subequally lanceolate, tip obtuse to acute, base truncate, several
vertical veins, slightly reticulate at the upper part, entire, glabrous on both sides,
white, 17-19 x 5.5 mm. Staminodes, petaloid, in 2 series, (3+3),: outer staminodes 3,
thin, free, similar to the petals, 18-19 x 5.5-6.0 mm; the inner staminodes 3, connate
in a tube at the lower part, ¢. 10 mm long; lobes 3, unequal, the largest one, slightly

thickened, obovate, apex rounded with irregular undulate margins, reflexed, veins
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spreading upright, glabrous, white, 12-13 x 6-8 mm; the smaller lobes 2, thin, similar
to the largest lobe, 6-9 x 5-8 mm. Petaloid staminode 1, mostly marginally of
lengthwise adnate to the inner petaloid staminode, slightly free in the upper part,
glabrous. Anther unilocular, dehiscence with vertical slit, basifixed, 1 mm long.
Filament apically free, adnate with the petaloid staminode in the lower part, white,
3 mm long. Stigma infundibular, 2 mm diameter. Style tubular, upper part distinct
and reflexed, lower part adnate with petaloid portion, glabrous, white, 19 mm long.
Ovary inferior, slightly 3-angled, subglobose, densely puberulous, 2 x 2 mmy
3-locular, with 1 axile ovule in each locule. Ovules ellipsoid, glabrous, 1.0 x 0.5 mm.
Berries globose, tips subtended with the persistent style, pericarp fleshy, soft, white,
sparsely puberulous, white, 10-12 x 10-12 mm. Seeds subglobose, hard, very finely
alveolate, dark brown to black, 8-10 x 7 mm; aril membranous, white; large

endosperm.

Vernacular name: yaeng

Ecology: open disturbed area near a forest trail, along a perennial stream in
degraded, fire-damaged, deciduous, primary hardwood with much
bamboo; granite bedrock

Phenology: Flowering: April-May
Fruiting: September-October
Leaves: January-December

Abundance: common

Specimens:  Panatkool 126 (flowers), 475 m, 1 April 1996; 127 (fruits), 550 m,
16 December 1996
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Figure 65B. Inflorescence and immature berries of Donax cannaeformis ( G. Forst.)

K. Schum.
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ORCHIDACEAE

Habenaria rhodocheila Hance
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ORCHIDACEAE

Habenaria rhodocheila Hance

Erect, unbranched, deciduous, epilithic, perennial herb, up to c¢. 20 cm tall.
Tubers in the soil on rocks, light brown outside, white inside, 3-4 cm long. Roots
capillary, light brown. Stems terete, glabrous, light green, 2-3 cm long. Leaves
several, spmally arranged, simple. Blades slightly thicked, lanceolate, tip acute to
obtuse, base decurrent, entire; venation parallel, midnerve indistinct, glabrous on both
surfaces; dark green above, light green underneath, 4-14 x 1.0-2.8 cm. Leaf sheaths
2-3, thin, tip rounded, glabrous on both sides, light green, 2.5-3.5 cm long. Petioles
indistinct. Inflorescence terminal, erect, laxly racemose, to c. 8 cm long. Main axis
similar to the stem, light green. Pedicels slender, tercte, glabrous, light pinkish,
1.5 cm long. Bracts 1 per flower, thin, ovate, tip acuminate, glabrous on both sides,
light green, 9-13 x 5-6 mm. Flowers 7-15 per inflorescence, irregular, bisexual,
3-merous. Sepals 3, thin, subequal (1+2); dorsal sepal, carinate, both ends obtuse,
outside papillate, inside glabrous, 9 x 3 mm,; lateral sepals 2, oblique, obovate, tip
obtuse, base truncate, both edges involuted, light green, 11 x 6 mm. Spur tubular,
glabrous, tip acute, hollow, curved, maroonish, 3.5 cm long, 1.5 mm diameter. Petals
2, thin, lanceolate, tip acute, base truncate, glabrous, dark pink, 8 x 2 mm. Lip
slightly thickened, ovate, 3-lobed. Epichile 2-lobed, lobes obovate, tip broadly
rounded, c. 1 x 1 cm; hypochile 2-segmented, orbicular, tip obtuse, glabrous, entire;
lobes dark pink, 1.4 x 1.4 cm. Stamen 1. Anthers 3-pollinia, enclosed with long
prominent tube. Auricle hood-shaped, 4 mm high; rostellum erect at the center of
column, with 2 lateral spines, orange, 5 x 7 mm. Stigmas 2, free, clavate, ciliate,
2 mm long. Style thickened, terete, on the base of the column, 1 mm long. Ovary
inferior, cylindrical, glabrous, terete, light green, 2 mm diameter, 2 cm long;
unilocular with marginal, 3-multiovuled placentac. Ovules minutely, dark yellow to

orange. Fruits not seen.
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Vernacular name: baht daeng

Ecology: open seasonally.moist area on a rocks cliff near a permanent stream, in
degraded, fire-damaged, deciduous primary hardwood forest with
much bamboo; granite bedrock

Phenology: Flower: August-September
Leaves: May-December

Abundance: rare

Specimen:»  Panatkool, 73; 500 m, 10 August 1996
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Figure 66 Habenaria rhodocheila Hance
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ZINGIBERACEAE

Alpinia malaccensis ( Burm. £.) Rosc.
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ZINGIBERACEAE

Alpinia,malaccensis ( Burm. f. ) Rosc.

Robust, evergreen, perennial grounded herb, to ¢. 3.5 m tall. Rhizome stout,
creeping, brown outside, dull yellow and slightly aromatic inside. Roots thickened,
light brown. Stem erect, robust, terete, glabrous, green, 2.5-3.0 cm diameter at the
base; leafless part of stem 65-130 cm, leafy part 1.05-1.37 m. Stem sheaths
subcoriaceeus, tip obtuse; entire, glabrous on both sides, green, ¢. 24 x 4 cm. Leaf
sheaths subcoriaceous, entire, light green. Auricles emarginate, puberulous outside,
glabrous inside, 8-12 x 8-9 mm; ligules none. Leaves 6-12, simple, alternate,
well-spaced, spreading. Blades coriaceous, oblong to lanceolate, tip acute, base
cuneate; entire; midnerve distinct, secondary nerves closely parallel, nerves obscure;
densely strigose on the upper side, the lower side densely sericeous; dull dark green
on the upper surface, pale light green underneath, 50-138 x 23.5-28 cm. Petioles
¢. 1 cmlong. Inflorescence terminal, obliquely erect, laxly racemose, 20-28 cm long.
Axes stout, terete, densely golden-brown hispid ( 2 mm long ), 12-14 cm long.
Pedicels 4-5 mm long. Flower bracts subcoriaceous, thickened, linear to lanceolate,
tip acute, base truncate, margins ciliate, outside pubescent, inside glabrous; lower to
middle part maroon, upper part greenish and maroonish, caducous; 24 x 4-5 cm.
Flowers several per inflorescence, irregular, bisexual, 3-merous. Calyx campanulate;
tube maroon, 2-3 cm long; lobes 3, unequal, ovate, tip acute to slightly obtuse,
slightly thickened, margins ciliate, glabrous on both sides, greenish with maroonish
1.3-2.9x 2.5-3 cm. Corolla tube sparsely puberulous outside, ¢. 1. 3 cm long; deeply
3-Jobed, entire: posterior lobe elliptic, tip obtuse, base broadly cuncate,
5.4-6.2 x 2.9-3.2 cm; anterior lobes 2, oblong, tip obtuse, base broadly cuneate,
4.5-5.4 x 1.5-2.3 cm, sparsely strigose outside, glabrous inside, orange. Lip broadly
ovate; tip bifid, rounded; margins undulate, coarscly rugose along the middle part
inside lobe, cream to light yellow with red streaks on the upper part, dark red on the
lateral parts, margins dark bright yellow, outside white, upper margins yellow, 5.6-6.5

X 6.5-9.2 cm. Staminodes 2, petaloid, linear, acute, compressed, strigose, ¢. 5 mm
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long. Stamen 1. Anther oblong, dorsifixed, bilocular, cream, 1.8 cm x 6 mm;
connective puberulous, cream -Anther crest oblong, tip rounded, ciliolate, cream;
5 x 2 mm. Filament flattened, sparsely glandular and sparsely puberulous; white,
2.5 cm long. Stigma capitate, ciliate, white, 3 mm diameter. Style filiform, curved,
densely strigose, upper part enclosed and exerted beyond the anther locules, white,
5.4 cm long. Ovary inferior, subglobose, densely brown hirsute, (hairs 1 mm long),
7-9 x 9-13 mm; 3-locular, placentation axile, each locule with several ovules.
Fruiting pedicels 0.5 mm long. Berries subglobose, densely light brown hirsute,
(1 mm long ), pericarp thickened, hard, light green with light brown, strongly fragrant,
2.5-3.4 x 2.8-3.5 cm. Seeds irregularly ovoid, glabrous, both ends rounded, dull

greenish with brownish, 5 x 4-5 mm; aril white; hilum prominent.

Vernacular name: bee gah

Ecology: partly shaded area near a permanent stream in degraded, fire-damaged,
deciduous hardwood forest with much bamboo; granite bedrock

Phenology: Flowering: January-June
Fruiting: May-December
Leaves: January-December

Abundance: not common

Specimens: Panatkool 119 (flowers), 475 m, 20 May 1997: 170 (fruits), 525 m,
28 August 1997
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Infructescence of Alpinia malaccensis ( Burm. £) Rosc.
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ZINGIBERACEAE

Boesenbergia rotunda (L.) Mansf.
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ZINGIBERACEAE

Boesenbergia rotunda (L.) Mansf.

Deciduous, perennial ground herb, c. 10-20 cm tall. Rhizome creeping,
slender, brown outside, light yellow and aromatic inside, 2.1 x 1.0 cm. Roots fibrous,
slender, light brown. Pseudostems erect, 8-11 cm long. Leaves 5-7, altemnate,
simple. Leaf sheaths linear, tip obtuse, glabrous, light green, 2-5 cm x 4-8 mm.
Ligules thin, triangular, tip obtuse, 1 mm long, lower part with sheath auricles
shallowly exﬁarginate, thin, 2 mm long. Blades thin, elliptic to oblong, tip acute, base
cuneate, entire, sparsely puberulous on both surfaces, venation parallel, nerves
distinct, dark green above, pale light green with maroon underneath,
5-10 x 2.54.5 cm. Petioles slender, ventrally shallowly grooved and glabrous,
dorsally finely puberulous, light green, 1-3 cm long. Inflorescence terminal,
emerging from the centre of the leaves, conical, spike-like, 5-7 cm long. Peduncle
slender, terete, glabrous, concealed by the leaf sheaths, white, 1-2 cm long. Pedicels
indistinct. Bracts lanceolate, tip acute, base truncate, glabrous on both sides, entire,
white, 1.6 cm x 5 mm; bracteoles thinner and slender than the bracts, ¢. 1.5 cm long.
Flowers 8-10 per inflorescence, irregular, bisexual, 3-merous. Calyx thin, glabrous;
tube widened upwards, white, 5-10 mm long; lobes 3, minute triangular, 0.5 mm
long. Corolla thin, glabrous, white; tube slender, c. 2.4-3.0 cm long; lobes 3: lateral
lobes 2, symmetrically elliptic-oblong, tip rounded, base truncate, incurved,
8-10 x 4-5 mm, the other lobe, elliptic-oblong, tip rounded with a mucro, concave,
white, 10 x 5 mm. Staminodes 2, petaloid, free from the lip, spathulate, tip rounded,
base narrowly cuneate, glabrous, entire, membranous, light yellow, 9-10 x 4.5-5 mm.
Lip membranous, thin, apex broadly rounded and slightly undulate, deeply concave,
glabrous on both sides, white; lower margins with scattered maroon dots, 22 x 20 mm.
Stamen 1. Anther 2-locular, basifixed, each locule oblong, both ends acute,
embrabing the upper part of the style, white, 6 x 3 mm; crest minutely bifid, tips
subacute, 0.3 mm long. Filament flat, glabrous, white, 2 mm long. Stigma capitate,
excurrent from the anther locules, ciliolate, white, 0.2 mm diameter. Style filiform,
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glabrous, upper part embraced by the anther locules, 3.3-3.5 cm long. Stylodes 2,
linear, cylindrical, cream, 2 x 1 mm. Ovary inferior, cylindrical, slightly inflated,

glabrous, 2 x 1 mm ; 3-locular, in each locules with numerous axiel ovules. Fruits

not seen.

~

Vernacular name: grachai bha

Ecology:

Phenology:

Abundace:

Speciiaen:

shaded to partly open area, mear a trail, along a stream bank in
degraded, fire-damaged, mixed primary evergreen, seasonal hardwood
+ deciduous forest with much bamboo; granite bedrock

Flowering : June-September

Fruiting: August-November (CMU database)

Leaves: May-November

common
Panatkool 16; 550 m, 20 July 1996
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Figure 68 Boesenbergia rotunda (L.) Mansf.
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ZINGIBERACEAE

Costus globosus Bl.
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ZINGIBERACEAE

» Costus globosus Bl

Robust, branching, deciduous, perennial herb, to c. 2 m tall. Rhizome stout,
creeping, in soil, light brown outside, white and slightly aromatic inside. Roots
robust, light brown. Stems erect, stout, terete, smooth, spirally twisted, brown. Stem
sheaths covered on the base, tubular, tip obtuse, mucronate, glabrous, drying striate,
light brown. Leaves spirally arranged, well-spaced, simple. Blades coriaceous,
oblong to lanceolate, tip acute, base cuneate, entire; venation parallel, midnerve
distinct, nerves obscure above, glabrous on both surfaces; dull dark green on the
. upper surface, pale light greén underneath, 13-20 x 5-9 cm. Petioles glabrous,
2-3 mm loﬁg; ligules thin, tip rounded, glabrous, 2 mm high, 5 mm wide on one side.
Leaf sheaths similar to the stem sheaths. Inflorescence erect, from the rhizome,
lower part subterranean, strobiliform, spike-like, to c¢. 7-9 cm long. Peduncle terete,
with several inflorescence imbricate bracts, 7-9 cm long. Inflorescence bracts
obovate, tip and base truncate, outside lower part puberulous, otherwise and inside
glabrous, reddish, 1.4-1.7 x 1.3-1.5 cm. Bract 1 per flower, coriaceous, elliptic to
ovate, tip cuspidate, striate, glabrous on both sides; persistent; reddish,
3.5-4.0 x 2-3 cm; bracteoles oblong, 1 per flower, thinner than the bracts, other
similar to the bracts; persistent; pale reddish, 3.2 x 1.1 cm. Flowers numerous,
irregular, bisexual, 3-merous. Calyx tubular, coriaceous, longer than the bracts, base
inflated, glabrous on both sides, reddish; tube 3-4 cm long; minutely lobes 3, ovate,
tips acute; persistent; reddish, 4-5 x 4 mm. Corolla thin, glabrous on both sides; tube
cylindrical, 2.7 cm long; lobes 3, membranous, lobes symmetrically oblong, tip
cuspidate, base cuneate, orange, 3.5-5.0 x 1.2-1.5 cm. Lip obovate, tip broadly
rounded, peripheral part thinner than the middle part, outside glabrous, inside
peripherally part sparsely pilose to nearly glabrous, the middle and lower parts
densely papillose; outside pale orange, inside orange with a red patch in the middle to
the lower part, 4.0 x 3.5 cm. Staminodes none. Stamen 1. Anther 2-locular,

oblong, both ends obtuse, dorsifixed, light yellow, 10 x 1.5 mm; connective obovate,
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tip rounded, margins and dorsal densely pilose, c. 20 x 12 mm. Filament flattened,
light yellow, 3-4 cm long. Stigma capitate, glabrous, white, 3 mm diameter. Style
slender, filiform, glabrous, slightly inflated at lower part, white, 4 mm long. Ovary
inferior, trigonous, thickened, densely and finely puberulous, 10-15 x 6-8 min;
3-locular with numerous axile ovules in each locule. Ovules subglobose, adnate the

placenta in longitudinal lines. Fruits not seen.

Vernaculdr name: cuang din

Ecology: partly shaded arca stream side near a forest trail in degraded,
fire-damaged, mixed primary evergreen, seasonal hardwood +
deciduous forest with much bamboo; granite bedrock

Phenology: Flowering: June-August
Fruiting: November-December (CMU database)
Leaves: May-December

Abundance: rare

Specimen:  Panatkool 54; 550 m, 22 June 1996
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Figure 69 Inflorescence of Costus globosus Bl
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ZINGIBERACEAE

Costis speciosus (Koeh.) J.E. Sm.
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ZINGIBERACEAE

Costus speciosus (Koeh.) J.E. Sm.

Deciduous, perennial herb, to c. 2-3 m tall. Rhizome stout, creeping, in sbil,
light brown outside, light cream and slightly aromatic inside, 20-26 x 2-3 cm. Roots
thickened, light brown. Stems erect, stout, terete, glaucous, laxly spirally twisted,
light brown. Stem sheaths tubular, finely tomentose, tip obtuse, sparsely puberulous,
light brown. Leaves simple, spirally arranged, well-spaced. Blades coriaceous,
lanceolate, tip acuminate, base cuneate, entire; venation parallel, midnerve distinct,
glabrous and glossy dark green on the upper surface, sericeous and silvery with pale
light green, on the lower surface, 14-30 x 3-7 cm. Petioles sericeous, light green,
4-5 mm long. Ligules none. Leaf sheaths similar to the stem sheaths,
light maroon-reddish, top edges of sheaths with long fine soft hairs, cream, 1.5 cm
long. Inflorescence terminal, dense spicate, ovoid-conical, to ¢. 6-11 cm long.
Peduncle terete, glabrous, embraced by tubular sheaths of the terminal leaves,
somewhat curved, reddish, 4 cm long; pedicels indistinct; sheaths tubular
cylindrical, tip obtuse, glabrous, reddish, 3.5 cm long. Inflorescence bracts several,
coriaceous, ovate to oblong, tip acute, entire, densely puberulous, persistent, red,
2.5-3.0 x 1.0-2.5 cm; bracteoles elliptic, others similar to the bracts, 1 bracteole of
each flower, persistent, 3.0 x 1.5 cm. Flowers numerous, sessile, irregular, bisexual,
3-merous. Calyx tubular, longer than the bracts, trigonous, swollen at the base,
densely puberulous; tube 2.0-3.0 c¢m long; minutely lobes 3, thicked, ovate, tips
sharply acute, densely puberulous, persistent, pale pink, later red, 4-5 x 3-4 mm.
Corolla thin: tube cylindrical, glabrous, white, 1 cm long; lobes 3, thin, equally
oblong, tip acute, puberulous outside, glabrous inside, tip pink, other parts white,
6 x 2 cm. Staminodes none. Lip thin, obovate, tip slightly lobed, adnate with the
base of the filament, sparsely pilose of both sides, white with a yellow patch in the
middle, 7.5 x 6.0 cm. Stamen 1. Anther 2-locular, oblong, both ends obtuse, cream,
10 x 4 mm; crest ligulate, reflexed, touchy the yellow part of the lip, 2.0 x 1.5 cm.
Filament flat, glabroﬁs, ventrally densely pilose, white, 20 x 8 mm. Stigma bifid,
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finely puberulous on the margins, cream, 3 x 2 mm. Style filiform, white, 4.2 cm
long. Ovary inferior, puberulous, trigonous, 5 x 5 mm; 3-locular, with numerous
axile ovules in each locule. Capsules cylindrical, swollen at the base, loculicidally
dehiscent, bracts and calyx persistent, light brown; 1.5 x 1.0 cm. Seeds 14-16 per
locule, deltoid, hard, smooth, glossy black, 3 x 2 mm; aril white.

Vernacular name: euang mai nah, euang yai

Ecology: *  partly open area along a permanent stream, in degraded, fire-damaged,
deciduous primary hardwood forest with much bamboo; granite
bedrock

Phenology: Flowering: July-September
Fruiting: October-December
Leaves: April-November

Abundace: common

Specimen:  Panatkool 19 (flowers), 500 m, 20 July 1996; 20 (fruits), 500 m,
14 December 1996



466

Figure 70 Costus speciosus (Koeh.) J.E. Sm.
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ZINGIBERACEAE

Curcuma aff kunstleri Bak.
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ZINGIBERACEAE

Curcuma aff. kunstleri Bak.

Deciduous, perennial ground herb, 50-60 cm tall. Rhizome creeping in seil,
light brown outside, light yellow and aromatic inside, 3-4 cm long. Roots slender;
tubers on the root tips, subglobose light brown outside, cream and slightly aromatic
inside, 1 cm diameter. Pseudostem erect, c. 2-3 cm long. Leaves spirally arranged,
simple, 2-8. Blades subcoriaceous, clliptic to oblong, tip acute, base cuneate, entire;
venation parallel, midnerve distinct and finely pubescent on both sides, dark green on
the upper surface, light green, undemnecath, 23-32 x 10-14 cm. Leaf sheaths 1-2,
glabrous, tip obtuse, green, 15-20 cm long. Petioles slender, glabrous, deeply
grooved ventrally, fincly puberulous, light green, 20-35 cm long. Ligules none.
Sheath auricles thin, tip rounded, shallowly emarginate, margins ciliolate,
light green, 2 x 1.5 mm. Inflorescence solitary, terminal, erect from the leafy shoot,
strobiliform, 5-7 x 2.5-4 cm. Peduncle erect, slender, lower 2 concealed in the
pseudostem, light green, 5-6 cm long. Inflorescence bracts several, thin, spiral,
overlapping, lower % connate, and yellowish, red in the upper part, and spreading; the
lower bracts 8-9, elliptic, tip acute, base cunecate, all floriferous, yellowish,
4.0-5.5 x 2.2-2.7 cm; upper bracts (coma), 4-6, coriaceous, elliptic, tip acute, base
cuneate, red, sterile, 3.5-4.5 x 1.5-2.0 cm; bracteoles thin, ovate, tip acute, base
broad, entire; reddish, 2.5 x 2.0 cm. Flower irregular, bisexual 3-merous, 4-5.5 cm
long. Calyx thin, cylindrical; tube c. 5-7 mm long, densely puberulous; very
minutely lobes 3, ovate, tip acute, red with yellow streaks, 1-2 x 2-3 mm. Corolla
thin, densely puberulous outside tube and sparsely and finely outside lobes, inside
glabrous; tube cylindrical, brown, 15 mm long; lobes 3, membranous, thin, subequal,
ovate, 2 of them with rounded tips, the other lobe tip mucronate, yellow,
13-15 x 8-10 mm. Lip thin, obovate, tip broadly rounded, with undulate margins,
broadly clawed, glabrous, yellowish, 2.1 x 1.7 cm. Staminodes 2, petaloid, thin, free
from the lip, asymmetrically, obovate, tip rounded, margins undulate, glabrous,
yellowish, 15 x 8 mm. Stamen 1, glabrous. Anther 2-locular, basifixed, base
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sagittate, cream, 6 X 2 mm,; obtusely anther crest, 1 mm long. Filament flattened,
yellow, 10 x 4 mm. Stigma, capitate, white, c. 1 mm diameter. Style filiform,
embracing with anther locules, white, 3.8 cm long. Ovary inferior, ovoid, glabrous,

1.2 x 1.0 mm, 3-locular, in each locule with numerous axile ovules. Fruits not seen.

Vernacular name: kah min dohng
Ecology: partly shaded disturbed area, near a permanent stream bank, along a
o forest trail, in degraded, fire-damaged, deciduous hardwood forest with

much bamboo; granite bedrock

Phenology: Flowering: January-July
Leaves: May-December

Abundance: very common

Specimen:  Panatkool 53; 525 m, 24 May 1996
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Figure 71 Inflorescence of Curcuma aff kunstleri Bak.
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ZINGIBERACEAE

Curcuma parviflora Wall.
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ZINGIBERACEAE

Curcuma parviflora Wall.

Deciduous, perennial ground herb up to c. 60 cm tall. Rhizome erect, in soil,
ovoid; glabrous, dull yellow outside, cream and aromatic inside, 13-15 x 10 mm.
Roots slender, light brown with tuberous tips; tubers subglobose, light brown
outside, light cream and slightly aromatic inside, 0.5-1.0 cm diameter. Pseudostem
erect, c. 46 cm long. Leaves several, spirally arranged, simple. Blades slightly
thickened, oblong to lanceolate, tip acuminate, base cuneate, entire; midnerve distinct
and secondary nerves closely parallel, glabrous on both surfaces; dull dark green
above, dull light green undemeath, 19-23 x 5-8 cm. Leaf sheath§ 2-3, glabrous, tip
obtuse, light green, 11-14 c¢m long. Petioles slender, ventrally deeply grooved, light
green, 12-22 cm long. Ligules none. Sheath auricles thin, obtuse, shallowly
emarginate, 3 x 2 mm. Inflorescence erect, terminal, strobiliform, 5-6 x 2.5-3.5 cm.
Peduncle slender, lower ¥ concealed in the pseudostem, light green, 14-15 cm long.
Inflorescence bracts several, spiral, compactly, thickened, overlapping, connate in
the lower Y, tip spreading, lower floriferous ones about 9-10, elliptic to obovate, tip
obtuse to rounded, glabrous, green, 15 x 8 mm, the upper bracts (coma), lacking
flowers, thinner than the other bracts, spreading, oblong, tip obtuse, white, 2 x 1 cm;
bracteoles thin, elliptic, tip acute, base broad, entire, slightly concave, white,
9 x 5 mm. Flowers irregular, bisexual, 3-merous. Calyx thin, cylindrical, glabrous,
white, 7 mm long; tube 6 mm long; lobes 3, triangular, tip acute, 1 x 1 mm. Corolla
thin, glabrous; tube cylindrical, upper part curved, white, c. 20 mm long; lobes 3,
membranous, elliptic, tip rounded, white with scattered violet spots, 9 x 5 mm.
Staminodes 2, petaloid, thin, free from the lip, symmetrically oblong, tip irregulary
undulate, white, 5-6 x 1.5-2.0 mm. Lip thin, obovate, bifid, deeply emarginate,
glabrous, dark purple with light yellow patch at the middle part, 8-10 x 5-6 mm.
Stamen 1. Anther 2-locular, base cordate, white, 2 x 1 mm; pollen grains white.

Filament broadly tappering, deflexed, white, 2-3 x 2.0-2.5 mm. Stigma capitate,
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white, 1 mm diameter. Style filiform, embraced by the anther locules, white,
2.3 cm long. Ovary inferior, oyoid, glabrous, 5 x 3 mm, 3-locular and with numerous
axile ovules. Ovules ellipsoid, white, 1 mm diameter. Capsules not seen.

Vernacular name: aow kow

Ecology: partially shaded area near a trail, along a stream bank, in degraded,
fire-damaged, deciduous primary hardwood forest with much bamboo;

o granite bedrock

Phenology: Flowering: May-September
Fruiting: July-November (CMU database)
Leaves: April-October

Abundance: very common

Specimen:  Panatkool 52; 525 m, 27 May 1996
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Figure 72 Curcuma parviflora Wall.
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ZINGIBERACEAE

Curcuma zedoaria (Berg.) Rosc.
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ZINGIBERACEAE

Cuscuma zedoaria (Berg.) Rosc.

Deciduous, perennial herb up to 1 m tall. Rhizome erect, in soil, ow;id,
smooth, light brown outside, yellow and strongly aromatic inside, c. 5.5 x 4.5 cm.
Roots thickened, light brown with tubers at the tips. Tubers ovoid, light brown
outside, light yellow and aromatic inside, 3-4 x 1.5-2.0 cm. Pseudostem erect,
c. 20 cm 1ong. Leaves several, spirally arranged, simple. Blades subcoriaceous,
oblong, tip acute to acuminate, cuneate and decurrent at the base, entire; midnerve
distinct on both surfaces, secondary nerves closely parallel, glabrous on both surfaces,
upper surface dull dark green, pale light green undemeath, 35-37 x 12.5-20 cm.
Petioles light green 4-15 cm long. Leaf sheaths 2-4, tip obtuse, glabrous, lower part
dull maroon, upper part light green, 5-20 cm long. Ligules thin, membranous,
transparent, light green, 3 x 1.5 mm. Inflorescence erect, appearing before the
leaves, separate from the leafy shoot, cylindrical, spicate, up to c. 14 cm long.
Peduncle terete, glabrous, light green, 13-16 cm long. Inflorescence bracts many,
thickened, spirally arranged, upper bracts (coma), 5-8 ,.larger and thinner than the
other bracts, oblong-lanceolate, spreading, tip acute, obtuse or rounded, lower ones
light green to light pink, coma bright pink, 3.5-6.0 x 1.0-3.0 cm; other bracts more
than 5, the lower ones usually overlapping, obovate, tip broadly rounded, base
rounded, glabrous, light green to greenish, 3-4 x 3-4 cm. Bracteoles thin, 2 per
flower, elliptic, tip obtuse to rounded, glabrous on both sides, concave, white,
2.0-3.0 x 1.3-2.5 cm. Flowers several, irregular, bisexual, 3-merous. Calyx tubular:
tube thin, 8 mm long; lobes 3, broadly oblong, tips truncate, sparsely strigose outside,
glabrous inside, white; 3 mm long. Corolla tube thin, cylindrical, light yellow, c. 1.5
cm long; lobes 3, thin, elliptic, tip obtuse, glabrous on both sides;
1.5 x 1.5 cm, light pink. Staminodes 2, petaloid, thin, free from the lip, adnate to the
base of the filament, obovate, tip rounded, glabrous, entire, cream with yellow on the
center and both sides, 1.5 x 1.0 cm. Lip thin, obovate, bifid, tip rounded, undulate,
cream with a yellowv patch on the middle part, 2.0 x 1.5 c¢cm; throat yellow.
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Stamen 1. Anther bilocular, basifixed, base sagittate, glabrous, white, 6 x 2 mm.
Filament flattened, white, 5-6 mm long. Stigma capitate, glabrous, white, 1 mm
diameter. Style filiform, upper part embraced by the anther locules, white, ¢. 4 mm
long. Stylodes 2, cylindrical, cream, 5 mm long. Ovary inferior, ovoid, puberulous,
light brown, 5 x 3 mm; 3-locular, with numerous axile ovules in each locule. Ovules
globose, white, 0.8 mm diameter. Capsules not seen.
Vernacular name: dawk aow
Ecology: open disturbed, soil embrankment near the falls area, in degraded,
fire-damaged, deciduous primary hardwood forest with much bamboo;
granite bedrock
Phenology: Flowering: April-June
Fruiting: May-July (CMU database)
Leaves: April-December
Abundance: not common
Specimen:  Panatkool 102; 500 m, 1 May 1997 -
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Figure 73B: Upper part of the inflorescence of Curcuma zedoaria

(Berg.) Rosc.
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ZINGIBERACEA

Edingera littoralis (Kon.) Gise.
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ZINGIBERACEA

Etli.ngera littoralis (Kon.) Gise.

Erect, robust, evergreen, perennial herb to 4-5 m tall. Rhizome stout,
creeping, brown outside, yellowish and aromatic inside. Roots coarse, brown. Leafy
stems erect, robust, terete, glabrous, green, basal diameter 2.5-3.0 cm; 3.90-5.10 m
tall; leafless part of stem 1.65-1.70 m, leafy part 2.30-3.40 m. Stem sheaths tips
obtuse, ligi\t green, 18 x 3 cm. Leaves alternate, the lower few reduced, simple,
12-25. Blades coriaceous, lanceolate, tip acute, base cuncate, entire; venation
parallel, midnerve distinct, glabrous on both surfaces, dark green above, light green
underneath, 70-85 x 10-15 cm. Petioles terete, glabrous, light green, 1..5-2.0 cm long;
sheaths similar to the petioles. Ligules obtuse to rounded, margin ciliate, green,
1.0-1.5 x 1.0-1.3 cm. Inflorescences erect from the rhizome at the ground level,
strobiliform, c. 11 x 6 cm; 1-3 inflorescences per rhizome, usually the lower part
subterranean. Peduncle scales, stiff, light brown, c. 5 cm long. Inflorescence bracts
8-10, thickened, obovate, tip apiculate, entire, white to pinkish, 3-4 x 3-4 cm.
Bracteoles linear to lanceolate, tip acute, glabrous on both sides, entire; pinkish,
1.0-1.5 x 6-6.5 cm. Flowers many per inflorescence, irregular, bisexual, 3-merous.
Calyx 3-lobed, lobes oblong, tip acute, puberulous, whitish to light pinkish , 1.5 x 2.5
cm. Corolla thin, white; tube slender, glabrous, 3.5 cm long; lobes 3, subequal
(1+2), membranous, thin, entire, glabrous on both surfaces, dark red: anterior lobe,
lanceolate, tip obtuse, 3.5 x 1.0 cm, lateral lobes 2, linear, tip obtuse, 3.5 x 0.5 cm.
Lip subcoriaceous, obovate, thickened, 3-segmented, margins crenulate, bright red,
medially inside dark red in the lower half, 3 x 1 cm. Stamen 1. Anther 2-locular,
embracing the upper part of the style, white, 8 x 3 mm; connective dark red, 8-9 mm
long. Filament flattened, ventraily glabrous, dorsally puberulous, whitish 5 x 3 mm.
Stylodes 2, flattened, 7 mm long. Stigma capitate, ciliolate, red, 3 mm diameter.
Style slender, glabrous, pinkish, 7 cm long. Ovary inferior, cylindrical, densely
puberulous outside, white, 3 x 4 mm long, 3-locular and with numerous axile ovules

in each locule, white. Capsules subglobose, 7-9 x 9-10 cm, conical, 4-angled,
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scabrid, glabrous, fleshy, light cream when young, and becoming pink to red when
mature; 2.5-3.2 x 2.2-2.8 cm.* Seeds several per locule, variable in shape, reniform to

conical; apex obtuse to rounded, glabrous, dull black, 3-4 x 3-3.5 mm.

Vernacular names: gook luang
Ecology: partly shaded arca along a dirt road, near a stream bank in degraded,
fire-damaged, deciduous hardwood forest with much bamboo;
®  granite bedrock
Phenology: Flowering: March-June
Fruiting: August-November
Leaves: January-December
Abundance: common
Specimens: Panatkool 9 (flowers), 525 m, 23 April 1996; 172 (fruits), 525 m,

29 August 1997
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Figure 74A. Eltlingera littoralis (Kon.) Gise.

Figure 74B. Inflorescence and infructescence of Etlingera littoralis (Kon.) Gise.
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ZINGIBERACEAE

Gagnepainia godefroyi ( Baill.) K. Sch.
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ZINGIBERACEAE
Gagnepainia godefroyi ( Baill.) K. Sch.

Deciduous, perennial ground herb; the vegetative parts up to c. 60 cm tall; ;he
flowering parts to ¢. 19-25 cm tall. Rhizome short, creeping in soil, outside
light brown, yellowish and aromatic inside 4 x 3 cm. Roots thickened; tubers
globose at the tips of some roots, light brown outside, white and aromatic inside,
2 x 1.8 cm. Leaves distichous, simple, 4-6. Leafy stems erect, appearing after
flowering; sheaths several, tip obtuse, outside puberulous, inside glabrous, margins
ciliate, green, 2-13 cm x 7-10 mm. Blades thin, elliptic, tip acuminate, base
cuneate-obtuse to rounded, entire ciliolate; venation parallel, midnerve distinct, with
finely, closely of secondary nerves, nerves obscure, sparsely and finely puberulous on
the upper surface, densely puberulous, especially along the nerves below; dark green
above, light green undemeath; drying green, 15-26 x 6-12 cm. Sheaths thin,
puberulous, green, 4-14 cm long; eligulate. Inflorescences erect, from the rhizome,
appearing before the leaves, strobiliform, 5 x 3 cm. Ped}lncle slender, terete, densely
puberulous, lower part concealed by the sheaths, light green, 13-22 cm long; pedicels
slender, puberulous, light green, up to 2 cm long. Flowers numerous, irregular,
bisexual, 3-merous. Calyx thin; tube cylindrical, 5 mm long; lobes 3, linear, tips
obtuse to rounded, densely puberulous outside, glabrous inside, white,
11-13 x 2-3 mm. Corolla tube slender, cylindrical, puberulous, ¢. 2 cm long; lobes 3,
subequal, thin, finely puberulous outside, inside glabrous, posterior lobe oblong to
lanceolate, tip acute, base truncate, white, 12 x 4 mm, 2 lateral lobes obovate, tip
obtuse, base truncate, white, 7 x 4 mm. Staminodes 2, petaloid, asymmetrically
obovate, tip obtuse, free from the lip, upper margins and outside lobes puberulous,
inside glabrous, white and upper margins light orange 6 x 5 mm. Lip thin, subequally
2 lobed, broadly obovate, tip and base broadly truncate, outside puberulous, inside
glabrous, white, 3-4 x 2.8-3.0 mm; grooved in the lower part, with dorsally with a
horn-like appendages 2, c. 1 mm long. Stamen 1. Anther 2-locular, fusiform,
basifixed, embracing the upper part of the style, orange, 3.5-4.0 x 0.1-1.2 mm; anther
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crest membranous, ovate, edges inflexed, orange, 1 x 3 mm. Filament slender,
curved, sparsely puberulous, white, 10-11 mm. Stigma capitate, glabrous, extending
beyond the anther locules, orange, 0.2 mm diameter. Style filiform, glabrous, white,
2.3-2.5 cm long. Stylodes 2, cylindrical, tip acuminate, cream, 4 mm long. Ovary
inferior, subglobose, puberulous, light green, 3 x 2 mm; 1-locular with 3 parietal
placentac; ovules numerous, white.  Capsules ellipsoid, puberulous, green,
15-20 x 8-10 mm. Seeds spathulate, 7-10 per capsule, brown; aril white, cupular,
covering 2/3 of the seed, margins slightly lobed, 3.5-4 x 2-3 mm.

Vernacular name: unpublished
Ecology: open area near a stream bank in.degraded, fire-damaged, primary
deciduous + hardwood forest with much bamboo; granite bedrock
Phenology: Flowering: April-May
Fruiting: May-June
Leaves: May-November
Abundance: common
Specimens: Panatkool 5 (flowers), 475 m, 10 April 1996; 6 (leaves, fruits), 475 m,

11 May 1996
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Figure 75B. Inflorescence and capsules of Gagnepainia godefroyi
. (Baill.) K. Sch.
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ZINGIBERACEAE

*  Globba nuda K. Lar.
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ZINGIBERACEAE

e Globba nuda K. Lar.

Deciduous, perennial, ground herb, 50-60 cm tall. Rhizomes outside dull
yellow, cream and aromatic inside, 1.5 x 1.5 cm. Roots thickened, light brown.
Stems terete, erect, slender, glabrous, light green, 15-30 cm long. Sheaths 3-4,
linear, finely puberulous, tip acute, green, lower ones dark maroon. Leaves alternate,
simple, 6.-10, developing after flowering and fruiting, the few lower leaves reduced.
Blades thin, linear to lanceolate, tip acuminate, base acute, entire; venation parallel,
glabrous on both surfaces, upper surface green, light green undemeath,
15-20 cm x 10-30 mm. Sheath auricles thin, shallowly emarginate, tip rounded,
finely puberulous, margins ciliolate, 2 x 1 mm. Inflorescence terminal, erect from
nodding, laxly racemose, light green, 10-20 cm long. Axes slender, terete, light
green; peduncles 14-16 cm long; raceme branches, 1-3 cm long; pedicels light
green, 2-3 mm long. Flowers irregular, bisexual, 3-merous, 3.5 cm long. Calyx
cupular, thin, glabrous, on both sides; tube 3 mm long; 3-lobed, lobes ovate, tips
mucronate, margins ciliolate, light green, 2 x 1 mm. C})rolla tube slender, glabrous,
yellow, 2 mm long; 3-lobed, thin, subequal, 2 of them elliptic, tip obtuse, yellowish, 6
x 3 mm, the other lobe oblong, tip obtuse, concave, yellowish, 6 x 2 mm.
Staminodes 2, petaloid, contiguous with the corolla lobes, elliptic, tip acute, base
cuneate, yellow, 15-16 x 18-19 mm. Lip membranous, elliptic-oblong, tip rounded,
upper 1/3 adnate to the filament, lower part bifid, free, glabrous, yellow,
12-16 x 5-8 mm. Stamen 1. Anther 2-locular, oblong, dorsifixed, light yellow,
2 x 1.5 mm; each side with an unequally bifid wing along the entire length, yellowish,
4 x 2 mm. Filament slender, curved, ventrally deeply grooved, densely puberulous,
orange, ¢. 3 cm ‘long. Stigma capitate, extending beyond the anther locules, glabrous,
white, 0.5 mm diameter. Style filiform, glabrous, white, 3.5 cm long. Stylodes 2,
filiform, white, 2 mm long. Ovary inferior, cylindrical, light green, 2 x 1.2 mm;
1-locular with 3 rows of numerous parictal ovules. Capsules cylindrical, trigonous,
minutely papilose, green, 15-25 x 5-7 mm. Seeds subglobose, glabrous, brown,

2 X 2 mm.
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Vernacular name: unbublished
Ecology: open disturbed area along a stream bank; in degraded, fire-damaged,
deciduous hardwood forest with much bamboo; granite bedrock -
Phenology: Flowering: April-May
Fruiting: June-August
Leaves: June-November
Abundince: common
Specimen:  Panatkool 8 (flowers), 525 m, 23 April 1996; 39 (leaves), 525 m,
22 June 1996
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Figure 76 Flowers and capsules of Globba nuda K. Lar.



ZINGIBERACEAE

* Globba reflexa Craib.
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ZINGIBERACEAE

Globba reflexa Craib.

Deciduous, perennial, ground herb, 30-60 cm tall. Rhizome shortly cree;;hg,
light brown outside, cream and aromatic inside. Roots fibrous, light brown. Stem
erect, terete, glabrous, light green, 30-50 cm long; sheaths 3-4, linear, tip acute,
entire, glabrous, lower part dull maroon, upper part green, 2-15 cm x 5-8 mm. Leaves
altcmate,.simple, 4-5, the lower few reduced. Blades thin, linear to lanceolate, tip
acuminate, base cuneate, entire; venation parallel, midnerve distinct on the lower
surface, upper surface nerves obscure, very finely puberulous on both surfaces, dark
green above, light green undemeath, drying brownish to pale greenish,
18-22 ¢m x 19-24 mm. Petioles slender, glabrous, light green, 2-3 mm long. Sheath
auricles shallowly emarginate, tip truncate, ciliate on edges, light green, 2 x 4 mm;
leafy sheaths tip acute, glabrous inside, puberulous outside, light green.
Inflorescence terminal, narrowly racemose, cernuous, 8-9 c¢cm long. Axes terete,
puberulous, light green, 12-15 cm long; pedicels 0.5-1.0 mm long. Inflorescence
bracts linear, tip acuminate, base cuneate, entire, r;ﬂexed, puberulous on both
surfaces, light green, c. 30 x 3 mm. Bracts subtending the raceme branches, oblong,
tip acute, base truncate, entire, glabrous, reflexed, light green, 7 x 3 mm. Flowers 2-4
per branch, irregular, bisexual, 3-merous. Calyx cupular, lobes 3, subequally,
triangular, tip acute, glabrous; persistent; light green, 6 mm long. Corolla tube
slender, puberulous, orange, 2 mm long; lobes 3, thin, elliptic, tip acute, base truncate,
glabrous on both surfaces, two lateral lobes, slightly concave, 4 x 2 mm, the posterior
lobe more concave, dark orange, ¢. 5 x 3 mm. Staminodes 2, petaloid, broadly
elliptic, tip acute, glabrous, slightly concave, orange, 5 x 4 mm. Lip ovate to
lanceolate, bifid, lower 1/3 adnate with the filament, the bifid part free, glabrous,
entire, dark orange, middle part of the lip with a red dot, , 5 x 8§ mm. Stamen 1.
Anther 2-locular; locules oblong, dorsifixed, cream, 2 X 1 mm, each one with an
uncqual bifid wing along each side, lower pair overlapping on the upper pair

triangular, tip acuminate, the upper pair larger than the lower pair, wings orange,



upper pair wing, 4 x 1.5 mm; lower pair wing, 4 x 1 mm. Filament filiform,
decurved, orange, ¢. 2 cm Jong. Stigma capitate, puberulous, whitish, 0.5 mm
diameter. Style filiform, the upper part embraced by the anther locules, the lower part
parallel enclosed to the filament, white, 3.5-4.0 cm long. Ovary inferior, globose,
tuberculate, pale light green-light yellow, 2-5 x 1-5 mm; 1-locular, with numerous
parietal. ovules. Capsules globose, tuberculate, calyx persisitent, yellow-brown,
1x 1 cm. Seeds subglobose, testa pubescent, brown, 1.5 x 3.0 mm.
Vernacular name: gluay khaew khum
Ecology: partly open, disturbed area near a permanent stream bank, in degraded,
fire-damaged, deciduous primary hardwood forest with much bamboo;
granite bedrock
Phenology: Flowering: May-August
Fruiting: July-October
Leaves: May-December
Abundance: common

Specimen:  Panatkool 12; 550 m, 23 May 1996 -
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Figure 77 Inflorescence of Globba reflexa Craib.
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ZINGIBERACEAE

Globba schomburgkii Hk. f. var. schomburgkii
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ZINGIBERACEAE
Globba schomburgkii Hk. f. var. schomburghii

Deciduous, perennial, ground herb, 1-1.3 m tall. Rhizome short, creeping m
soil, brown outside, cream and aromatic inside; tubers on root tips, oblong, light
brown outside, white and slightly aromatic inside. Stems terete, glabrous, erect,
green, 70-90 cm long; stem sheaths 3-4, tips acute, glabrous on both sides, upper
margins ciliatc, lower part dull maroon, upper part green, 3-22 cm x 5-8 mm. Leaves
alternate, simple, 7-9, the lower few reduced. Blades thin, lanceolate, tip acuminate,
base cuneate, entire; venation parallel, midnerve distinct, puberulous on both surfaces,
dark green on the upper surface, light green undericath, drying brownish to greenish,
15-18 x 2.5-3.5 cm. Petioles puberulous, 1-2 mm long; Sheath auricles emarginate,
tips rouned, margins ciliate, light brown, 1 mm high, 2 mm wide. Leaf sheaths finely
puberulous outside, glabrous inside, light green, up to 80 cm long; eligulate.
Inflorescence terminal, compactly paniculate, cemuous, many flowers clustered on
the branch tips, usually only one open at a time in each cluster, 5-9 cm long. Axes
terete, densely strigose, light green; peduncle 4-7 CI;I long; raceme branches
1.0-1.5 cm long. Inflorescence bracts erect, thin, elliptic, tip acute, base truncate,
enfire, margins ciliate, finely puberulous on both sides, white, 15-20 x 3-10 mm.
Flower bracts reflexed, lanceolate, tip acute, base truncate, entire, edges strigose,
puberulous on both sides, white, 8-12 x 2-3 mm. Flowers irregular, bisexual,
3-merous, c. 1.5 cm long. Calyx cupular, 6-7 mm long; tube 4-5 mm long; 3-lobed,
lobes triangular, tip acute, concave, outside puberulous, orange, 1.5-2.0 x 1.5 mm;
persistent. Corolla membranous, orange; tube slender, finely puberulous outside,
1.3-1.5 cm long; lobes 3, thin, outside puberulous, inside glabrous, 2- lobed ovate, tip
acute, slightly concave, 3 x 5 mm, the other ones elliptic, tip acute, base truncate,
more concave, orange, 4 X 5 mm. Staminodes 2, petaloid, lanceolate, tip acute,
glabrous on both sides, orange, 2 x 5 mm. Lip reflexed, ovate-lanceolate, 1/3 adnate
with the filament, the upper part free, bifid at the tip, glabrous, entire, the middle part
of lip red, otherwise vorange, 6 x 7 mm. Stamen 1. Filament curved distally,
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puberulous, light green, 2.5-3.0 cm long. Anther 2-locular, oblong, locules cream,
2 x 3 mm, each with a marginal triangular unequally bifid orange wing. Stigma
capitate, ciliolate, 0.25 mm diameter. Style filiform, glabrous, extending between the
anther locules, white, 4.0-4.5 cm long. Stylodes 2, flattened, 5 mm long. Ovary
inferior, globose, tuberculate, white-light green, 1.0-5.0 x 2.0-2.5 mm, 1-locular and
with numerous parietal ovules. Capsules globose, tuberculate, yellow, 1 x 1 cm.
Seeds subglobose, glabrous, brown, 0.8 x 1.0 mm.
Vernacular name: grateu ling
Ecology: partly open area near a permanent stream in degraded, fire-damaged,
mixed primary evergreen, seasonal hardwood + deciduous forest, with
much bamboo; granite bedrock
Phenology: Flowering: June-September
Fruiting: August-October
Leaves: May-November
Abundace: common

Specimen:  Panatkool 47; 550 m, 22 July 1996 -
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Figure 78 Globba schomburgkii Hk. f. var. schomburgkii
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ZINGIBERACEAE

Hedychium gardnerianum Rosc.
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ZINGIBERACEAE

Hedychium gardnerianum Rosc.

Erect, robust, evergreen, perennial herb, to c. 2 m tall. Rhizome creeping;
light brown outside, white and slightly aromatic inside. Roots light brown.
Pseudostem erect, tercte, green, 2-2.2 om diameter at the base; sheaths
subcoriaceous, tip obtuse, entire, glabrous on both sides, light green, c¢. 24 x 1.7 cm.
Leaves ;ltemate, well-spaced, simple, 6 -14, spreading. Leaf sheaths subcoriaceous,
glabrous, light green. Blades subcoriaceous, lanceolate, tip acuminate, base cuneate;
entire, margins ciliate; venation parallel, midnerve distinct, and sparsely covered with
strigose indumentum, otherwise glabrous; dull dark green on the upper surface, pale
light green underneath, 32.5-47 x 6.5-9 cm. Auricles membranous, tip acute, outside
sparsely strigose, inside glabrous; whitish with light brown, 1.7-3.0 x 0.8-1.2 cm.
Inflorescence terminal, erect, narrowly racemose, 18-25 c¢m long. Axes terete,
glabrous, green, 14-20 cm long. Pedicels slender, terete, glabrous; light green,
2-4 mm long. Inflorescence bracts linear to lanceolate, tip acuminate; green,
6-7 x 1.2-1.4 cm. Bracts slightly thickened, oblong to lanceolate, tip acute to obtuse,
margins ciliolate, otherwise glabrous; green, 3.3-3.5 x 0.8-1.5 cm, Bracteoles thinner
than the bracts, transparent, lanceolate, tip acute, glabrous on both sides, light green,
1.6-2.5 cm x 5-11 mm. Flowers irregular, bisexual, 3-merous. ¢. 7 cm long. Calyx
tube cylindrical, slender, c. 3.5 cm long; lobes 3, unequal, elliptic, tip acute, densely
strigillose outside, glabrous inside, concave; white with light green, 2.5 cm x 6 mm.
Corolla tube cylindrical, white, 4.5 cm long; lobes 3, thin, filiform, tip acuminate,
base truncate, glabrous on both sides, entire, white, 4.9-6.1 cm x 2.2-3 mm. Lip thin,
obovate, deeply half-way, bifid lobe, tip rounded, ¢. 1.2 cm deep, base broadly
clawed, glabrous on both sides, margins undulate; white, 3.3 x 1.7 cm. Staminodes
2, petaloid, thin, linear, tip obtuse, base attenuate, glabrous on both sides; white,
3.4cmx 5 mm. Stamen 1. Anther bilocular, oblong, dorsifixed, lateral side of each

locule ciliate; white, 1.2 cm x 2 mm; connective densely pubescent.
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Filament slender, filiform, terete, lower part wider than the upper part, glabrous,
white, 5-7 cm long. Stigma capitate, ciliate, cream, 1 mm diameter. Style filiform,
embraced by the filament, white, ¢. 13 cm long. Ovary inferior, cylindric, densely
hirsute, 4 x 2 mm, 3-locular, placentation axile with numerous ovules in each locule.

Fruits not seen.

Vernacular name: tha huaen luang

Ecology: open, disturbed area in stream alluvium; in degraded, fire-damaged,
deciduous, primary hardwood forest with much bamboo;
granite bedrock

Phenology: Flowering: August- September
Fruiting: November-December (CMU database)
Leaves: May-December

Abundace: not common

Specimen: Panatkool 159; 500 m, 11 August 1996
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Figure 79 Hedychium gardnerianum Rosc.
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ZINGIBERACEAE

Kaempferia rotunda L.
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AINEN 6.5-9.0 T T Fhiludenivasly Geefunfourey (spiral) luumnaonudsanupntenan
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22-55 x 4-5 un muludouwiin (ventral) fusesdn UnagquinenuduidnaziBunsmaiy
(puberulous) s mmiunn@Feundou e19 2-3 1 Ags (ligule) LI wriufifuduananlasuees
muluiifhwneaseiiay sheath auricles) ﬂmﬂﬁnmmﬂmqéw] (emarginate) afttin (wing)
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. . . 4.
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auasruLdntuasenn (irregular) auysnine facflneusenduas 3 aantnawszann 89 1
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ZINGIBERACEAE

« Kaempferia rotunda L.

Deciduous, perennial ground herb, to c¢. 20 cm tall. Rhizome erect, in- soil,
ovoid, light brown outside, light yellow and aromatic inside, 1.5-2.0 x 1.1-1.5 cm.
Roots fibrous. Tubers at root tips, globose, light brown outside, white and slightly
aromatic inside, 0.5-2.0 cm diameter. Pseudostem erect, glabrous, green; 6.5-9.0 cm
long. Leaves spirally arranged, several, simple, emerging after flowering and fruiting.
Blades subcoriaceous, thin, elliptic to oblong, tip acute, base cuneate, entire; venation
parallel, midnerve and secondary nerves distinct, glabrous and dark green on the upper
surface, finely puberulous and light green underneath, 8-15 x 3-7 cm. Leaf sheaths
subcoriaceous, linear, tip round, outside finely puberulous, inside glabrous, greenish to
maroonish, 22-55 x 4-5 mm. Petioles ventrally deeply grooved, finely puberulous,
whitish to light green, 2-3 cm long. Ligule none. Sheath auricles shallowly
emarginate, wing-like, 2 mm high, 4 mm wide. Inflorescence erect from one side of
the rhizome, spicate, up to 10 cm long. Peduncle slender, terete, sparsely and finely
puberulous, white, 1.2-2 cm long. Inflorescence bracts in the lower part about 2,
upper part with about 4; subcoriaceous, ovate to lanceolate, tip acuminate, base
truncate, finely villous outside, glabrous inside, white, 2.0-4.5 x 1.0-2.0 cm; bracteoles
membranous, ovate-oblong to linear, tip acuminate, densely villous outside, inside
glabrous, white, 6-15 x 3-5 mm. Flowers several, irregular, bisexual, 3-merous, 8-9 cm
long. Calyx thin, tubular, tip minutely 2-toothed with ciliolate, glabrous, white,
4.5-6.2 cm long. Corolla tube slender, 2/3 lower part glabrous, upper 1/3 sparsely
puberulous outside, white, 6.5-8.0 cm; lobes 3, subequally (2 + 1 ) linear, tip
acuminate, cuculate, outside sparsely puberulous, inside glabrous, entire, white,
25-30 x 2-3 mm. Staminodes 2, petaloid, thin, elliptic, tip broadly obtuse to rounded,
glabrous, pale light purple outside, purple inside, 2.8-3.2 x 1.9-2.2 cm. Lip deeply
2-lobed, symmetrically elliptic, tip rounded, thin, glabrous, light purple outside; inside
medially with a dark purple patch, otherwise light purple, 2.0-2.5 x 1.5-2.0 cm.
Stamen 1. Anther 2-locular, dorsifixed, oblong, acute at apex, base obtuse, white,
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5 x 2 mm; crest thin, bifid, oblong-linear, tip obtuse, glabrous, white, 6.5 x 1.2 mm.
Filament flat, glabrous, white, 5-7.5 cm long. Stigma capitate, ciliolate, embraced by
the anther locules, 1 mm diameter, white. Style filiform, glabrous, white, 6-8 cm long.
Ovary inferior, cylindrical, puberulous, 5 x 3 mm; 3-locular and with numerous axile

ovules. Fruits not seen.

Vernacular names: euang din, wahn hao nawn,

Ecology:  slightly shaded arca near a banks of permanent stream in disturbed and
degraded, fire-damaged, deciduous hardwood forest with much bamboo;
granite bedrock

Phenology: Flowering: March-June
Leaves: June-November

Abundance: common

Specimen:  Panatkool 93 (flowers), 475 m, 1 April 1996; 94 (leaves), 475 m,
20 July 1996
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Figure 80 Flowers of Kaempferia rotunda L.
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ZINGIBERACEAE

Zingiber smilesianum Craib
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ZINGIBERACEAE

* Zingiber smilesianum Craib

Erect, deciduous, perennial herb, to c¢. 2 m tall. Rhizome stout, creepmg;
cream outside, light yellow and slightly aromatic inside. Roots thickened, light
brown. Stem erect, robust, terete, glabrous, green, 2.0-2.5 cm diameter at the base;
leafless part of stem 16-24 cm, leafy part of stem 1.60-1.90 m. Leaf sheaths
subcoria::eous, tip acute, glabrous, entire, red, 13-25 x 2.5-3.0 cm. Ligules
membranous, tip rounded, glabrous, white, 3.6 x 2.2 cm. Leaves alternate, 10-21,
simple, the lower few reduced. Blades subcoriaceous, thin, linear to lanceolate,
tip acute, base cuneate; entire; secondary nerves closely parallel, midnerve distinct;
glabrous and dark green on the upper surface, finely puberulous and pale light green
underneath, 66-74 x 10-14 cm. Petioles thickened, glabrous, often swollen at the
base, light green-dull dark red, 3.5-4.0 cm. long. Inflorescence basal, erect, from the
rhizome, obovoid, spicate, 2-3 per rhizome, 6-8 x 3-4 cm. Peduncle, thickened,
terete, puberulous, reddish, 1-2 cm long. Inflorescence bracts 8-10, thickened,
imbricate, the lower ones larger than the upper ones,.clliptic to oblong, tip obtuse,
glabrous, entire, reddish to red, 5-6 x 1.5-3.0 cm. Bracteoles thinner than the bracts,
obovate, tip mucronate, concave, margins ciliolate, reddish to red, 1-2 x 3-4 cm.
Flowers several, irregular, bisexual, 3-merous, 1.5-1.7 cm long. Calyx thin, tubular,
lobes 3, tips truncate, puberulous, reddish, 1.0-1.5 x 3.0-3.5 cm. Corolla thin,
tubular, 3-lobed, glabrous, white with scattered red spots and streaks on the upper
part, 1.0-1.5 x 2.5-3.0 cm. Lip obovate, slightly thickened, tip rounded, light greyish
with scattered cream, 2-3 x 1.0-1.5 cm. Stamen 1. Anther bilocular, oblong, tip
acute, base obtuse, glabrous, embracing the upper part of the style, cream, 1.5-1.8 cm
X 4-5 mm; crest linear, curved, tip acute, glabrous, white with scattered black spots,
1.0-1.2 cm x 1-2 mm. Filament slightly compressed, glabrous, white, 2.0 - 2.5 cm
long; Stylodes 2, cylindrical, 4 mm long. Stigma capitate, with minutely puberulent
around the edges, white, 1 mm diameter. Style filiform, the upper part larger than the
lower part, curved,' glabrous, white, 5 - 6 cm long. Ovary inferior, cylindrical,
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puberulous, light brown, 4 x 3 mm; 3-locular, each locule with numerous axile ovules.
Capsules ovoid, trigonous, reddish, 2 x 1 cm; valves 3, reflexed. Seeds ovoid, both
ends obtuse, glossy dark brown, 5 x 3 mm; aril white, c. 1 cm x 8 mm.

Vernacular names: gook mayo, naw hiew
Ecology: slightly shaded area near a permanent stream bank, in degraded
fire-damaged, primary deciduous forest with much bamboo;
' granite bedrock
Phenology: Flowering: June-September
Fruiting: November-January
Leaves: May-December
Abundance: common
Specimens: Panatkool 55 (flowers), 525 m, 22 June 1996, 56 (fruits), 525 m,
14 November 1996
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Figure 81 Zingiber smilesianum Craib
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v
auamair iduggniatusent
]

as ' o e el & da o
ﬂ"«ﬂNa’uwué‘iﬁﬂ')'ﬂﬂﬂqw‘LhﬂﬂW?ﬁm‘lNVqu‘é‘QQWﬂ‘tUWU‘V]QQﬂ

(1) thasalusndsnssilbdiusunn (bb/df) egias=iuainugs 475-575 was fuiitianmiday
Tnau fi'\nn'mﬂﬂqnunqnﬁm‘lﬁtﬁﬂn'\ﬂﬁmﬂmi Teanelidn (i) Tectona grandis L. f.
(Verbenaceae) ‘lum':'mﬁcimww‘iﬂﬁmﬁﬁﬁmdu‘ld (Graminae, Bambusoideae) m?‘ru%umuwu
#n 1w Teames (mawmile) Dendrocalamus membranaceus Munro. Tivesin (nawile
ﬁ.uﬁﬁmaﬂu) Bambusa tulda Roxb. husiu %un?zmau;z wnwinla funsessundui
thusnmilaqislaeia i bidudusudilanaturanh  (forest  structure)  Hdnwnszfouy
(canopy) livunudunan HAugagreudn 10-20 WAT 1T uag @il Xylia xylocarpa (Roxb.)
Taub. var. kerrii (Craib & Hutch.) Niels. (Legumionosae, Mimosoideae) g
(anaw), g, gun (nawile) Prerocarpus macrocarpus Kurz f4u, fwe (mawmiie)
Dalbergia cana Bth. var. cana (Legumionosae, Papilionoideae) finnrnszanasiagiing iu
fidavdin (gap) vewuFeussn nrzatuegiluutan ol dausmundniesiladutesi
(long gap) 'hJTmﬂmﬂﬂmﬁﬂﬁmqmﬁuumﬂfifndmﬁqﬁudw“lm‘ﬂ.uﬁmmuﬂnﬂdﬁﬂqﬁﬂﬂﬁmqu‘ym‘ld

" - X . y o ¥ 4o o L H dd
daaignuuiivinuluisinaniu InduuasninFunaamumulufussgunnndtwuiviviesn

> v ‘- ;1 - )P X P ' o - X P
YNAIATU ua :man'x?m'\m'\u‘nu'luﬂu‘luﬂﬁﬂ TTMUNAN 'm'nu‘luﬂum'mfnﬂ'w:ﬂu mua‘num LU
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'ﬂnﬁlﬁu’lmumdmﬂ\ujﬁuﬁm'\nﬁ'\mdwué’qﬁwﬁuﬂf’um AnsusAuidunTsinggewenariinisiuan
fumasnluly winma 2 - 3 w0 Semdimediadedin weralliusns (ground flora) A
m'mﬁmmsmqu%uqquﬂﬁmf\mm'mrﬁuumu'mf-z:ﬁn'\m?tutﬁufm‘lﬁmuuuﬁm"ké'mr uai
Frannspanudinussiniisy bRt sasadni Wi biiug nTRRumaTiegdetfiunnsing
(microhabitat) ﬁui":ﬂ'uﬂummﬁlﬁmn'\m%uﬁq (adaptation) lusus Aelifianirdeauam
uanuaguyanssasll Wlsaamite  deesnesailimmdaanasiademameniwiunnsiaei
anuamsfirsaawssnsliiny hlwdn luddumslidunann Gb\df) Wnustiavsamssalliiunng
qate 102 1 (80 %) snndatldaaunided 57 1iin (45 %) uazsuundunsradlifdrmanianizlu
thil 71 1l (55%) sanudniastunistiufumgiadusinginls uananiudaANsmnalunig
nreanuiuguaenssadli  (seed  dispersion) usia:'nﬂmﬁmﬁuﬂummqﬁqnﬁnﬂwmmﬁq
muumé'm?')uzjuﬂuﬁ'ﬁw?:ﬁUﬂQﬂuqqﬁﬁ:ﬂﬁnﬁﬂqLﬁmm'ﬁﬁuﬁLﬂ"ﬂﬁﬂnﬁuﬁwmnfmﬂuﬂ?:ﬁ'\ Jai
FansumssadiRdrmanudndinsUiuddesensanaassunausasyngn et Wudngsos b
dqu‘lmu'u"Juwﬁm'lzﬁ’f‘iﬁmqoimﬁmmuumuﬂua:ﬁmﬂum?m'lu‘:hjﬁtﬁﬂ‘lﬁ (perennial herb) Tnentin
fgudnfilimmdendamih  (thizome)  eegWiRuuazansigmidnhlldinlRaseiusinnis
sunauls ws‘?m‘lﬁmdqﬁﬁmm‘im'lﬁﬁ'luu?mma‘um'lnﬁﬁfm‘rﬁm'm%uqq Tnadaulugjszag i
(Zingiberaceae) uaznAueu (Araceae) wumi‘ﬂi‘zﬂ'mﬁq-nﬂqmi‘m'lﬁnfjuﬁluﬁuﬁ'ﬁqmﬂmﬁu
AN 475 wmr uazdrmanunsradliuwsiiseennenineydeneniuaiuineenuineuluiniieu
funan — e Sadugneggus TgnumnRindgegaszudndd wa. 2533-2540 egluReumey Ae
402 evmgadus dayaaniiigaiendnendil, 2540) wrradlifdrmanuldun Gagnepainia
godeforyi (Baill) K. Sch., Globba nuda K. Lar., nfamaien (nawmila 4. dehal)

b 3 3 - U -~ .
Globba reflexa Craib, duumusu (nmaAnew), wasRu, duusuudy (nmawmile) Kaempferia

L .
rotunda L. (Wwumetlu Zingiberaceae), uswwih, usuuis (nawmils) Hapaline
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benthamiana Schott, Arisaema cuspidatum (Roxb.) Engl. (v'”x'qrj'afj'lu Araceae) luszumn
asnumdsnHuAnAR LM FeunquniAn  Fnuhiudeuiiimealiidnnigede 16 oo
22 ang 29 1iin uﬂnmnmﬂj‘mﬁq‘ﬁwﬁuuﬁqwu'hmm‘lﬁumﬁ'nﬁﬂﬁnqmnuﬁuﬁua:nqm?§QQﬂﬁ’ui
‘lﬁ'}'q"mquu'm‘lwﬂqmmz%w} yousar o luwssailiiosd Compositae Fulnenfuisiaiignma
wu Wy suekiswn ok, wgdients (mewile) Ageratum conyzoides L., vejwunas,
wnda (neawile) Blumea lacera (Burm. £) DC., vefhanuui Blumea laciniata (Roxb.)
.

DC., mwidn (mawils a.deswl) Vernonia parishii Hkf, dnifiane  (nawmile)
Spilanthes paniculata Wall. ex DC. (usiu

Tahudalugadnuastion (bb/df) funRiarsunlagefeinmuenisnisnstansases
ﬁﬁmlﬁ'uﬁia:ﬁﬁﬂwudﬂws?mh‘”lﬁﬂn‘iﬂ"lﬁuwnﬁmﬂmﬂq?m,mmuﬁummzu?wm @y RrsiuAam
4 475 wms wu dnge Asystasiella neesiana (Wall) Lindau (Acanthaceae), fwg
(nAna) tnyds, qun (Mmawmilie) Piper sarmentosum (Piperaceae) s birintenfumenteu
enuasiinfumeniamzi uazdeiinzniad (niansay), il (nawmiie) Alocasia macrorhizos
(L.) G. Don (Araceae) ﬁ"ﬂnmm‘lm\,jqqﬂq 1.5 wims Jlumnamgjuszniusenen (spathe) vy
FnydnenFummiuaszaam Taowssallii 3 rintleghafualndiFssiuasifunnann e
il mesan (newile) Halopegia brachystays Craib, mesindn, smeadn (mawile)
Stachyphyrnium spicatum (Roxb.) k. Sch. (v%wjmj‘lu Maranthaceae) AfiBunginnuas
wnuduiarziantuiu douhahbiludnggusansgian - Saman d1manu aenAuus
(2.m70), Beauamin (s.8nlw) Aeginetia indica (L.) Roxb. (Oronbancaceae) 33qyat]
'lné’nq‘uﬁu'ldwwm'lﬁmﬁmﬁﬁ'\w‘ﬁwuuum'x:ﬂ?ﬁm (parasitic) fumnnrrab@y Duwsrabihisly
uarlifinndngasslifag (achlorophyllous plant) weldlunmsdaamsifnn use wuisseuinwiy

v
winglufnawauusziindnluginsidu] usafimell wasssduAcwgs 500 wer wu  nee
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(nAnaN) nae (naawmile) Dioscorea hispida Denn. var. neo-scaphoides Pr. & Burk.
(Dioscoreaea) Dhumssasbiiden (vine) s uiaFoadlndien fsnwasugjiduiaacas
.
awsegWiAu Mrzdunamgs 525 wAr wu wiuss Curcuma aff. kunstleri Baker
(Zingiberaceae) %umjummiumwwu?nmémm 'nm:a'anmﬂnﬂ:‘g‘ﬂamnﬁ'luds:ﬁum;ﬁmn
(bracts) fRumsuazpamussdinanfinassandugeanuimntensedludssiudon 210 (MA
wile) Curcuma parviflora Wall. (Zingiberaceae) nfumaniiiniig uarilluszdusasiunen
.
fmauu (coma) iRratyegiinafien dunmradidmanuamzmaiuauss i
mnwaaamiﬁwmqwu Gagnepainia godeforyi (Baill.) K. Sch., nszmuh (mewmiie)
Boesenbergia rotunda (L.) Mansf. (%df‘]:ﬂfﬂu Zingiberaceac) uasiimubinmin 1y penden
vine (naawmide) Pseuderanthemum latifolium (Vahl) B. Han. (Acanthaceae), wajouwau
Jen (s. 1) Murdannia gigantea (Vahl) Bruck, winswsing (nme@aw) Murdannia
loureirii (Hance) Rao & Kam. (V?xlfjﬂfﬂli Commelinaceae), 1wwwian Vernonia parishii
Hk. f. (Compositae), uauun, gu (nmawiia) Colocasia esculenta (L.) Schott (Araceae),
WEUE, euwney (Mawile) Impatiens violaeflora Hk. f. (Balsaminaceae), wrfjinnu
wnueirsnan (nawmiie) Scleria terrestris (L.) Fass. (Cyperaceae), tinunutinu ()
Sauropus androgynus (L.) Merr. (Euphrobiaceae), nzwilen (nawmiie) Mucuna brevipes
Craib (Leguminosae, Papilionoideae), fzuafiu (npamwy) defledn (naawmile)
Abelmoschus moschatus Medic. ssp. moschatus var. moschatus, mﬁﬂ‘%ﬂmﬂ (MANAN)
B, wrwags (Mmawitle) Urena lobata L. ssp. lobata var. lobata (vageglu Malvaceae),
& Ardisia attenuata Wall. ex A. DC. (Myrsinaceae), duil (nanaw) aandhaans Pavetta

indica L. (Rubiaceae), il (nanaw) Alpinia malaccensis (Burm. f. ) Rosc., iuden

(manaw), senae Curcuma zedoaria (Berg.) Rosc., muiuman (mawile) Hedychium
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gardnerianum Rosc. (Vawumaglu Zingiberaceae) husu douwssasliiinasnszanalu
| o« ¥ . . - o - < 3
dasndnarsuurasniuasdanalsinuiuiy  Adimany W TR (n1AnAW), A
Thunbergia laurifolia Lindl. (Acanthaceae), wnifuada (nmawiie) Milletia caerulea
Grah. ex Bak. (Leguminosae, Papilionoideae), thmnld (manaw) Deuss (niawile)
Clerodendrum infortunatum L. (Verbenaceae), afu (nwanaw), uveh Donax
. 1
canaeformis (G. Forst) K. Sch. (Maranthaceae), 1wawmnsun (manaw) Cosfus

speciosus (Koeh.) J.E. Sm. (Zingiberaceae) 1Jusiu

. & al & -3 o . .
) tegussuiruhfuandaniliilautsuasiadaly (mixed primary evergreen,

. . . X
seasonal hardwood forest + deciduous, mxf) aegdwrsduanugs 525 wmsullaui

v 8
575 wms AsuTuusniniieiney theliatidubitususSydsudrannuiundndwadalusanll

. , : X . .
udean WiusuiinsaminassFousan (canopy) savAsudnunuivaiwinlianuinseusadn

1 -~ .ll 1 © ’0’ & & v 3
destenunulnevialianss  winuwusniidiauiugesdaninuuietn (long gap) MWuasadn

-

. X AP o ¥ o .
doanslganuseldamurssiuniniumzussunndeshidesionuiu weisasbingulidowuls
Uszmausidesasniniidndny  AunfaimgiinieiuonAumnndnimanlunsatl  Auilifsiaud
< o v I Q ) 3 L - ) 1 - ]
fandn fuge  anmrdrmaldwuwssliaiguunbndunguianasifouiue e ueunen

o X e d
Homalomena occulata (Lour.) Schott (Araceae) dhmsralliangummensl uarlifidieli #

b B d > L W . d.d A. ~ dl 24 A ]
fiaduliAudum¥ (thizome) Aindwawizifipuurmnuasny favan (Mawile), tatug)

Etlingera littoralis (Kon.) Gise. (Zingiberaceae) filunnmgigalanannsafiranugldt
-} v . R o) 3 -l
5 war Maxwell (1992) uanfenanfuasanainiuiy (thizome) WiRudunn mesnie (13e9e) |

uzwirasinCurculigo capitulata (Lour.)) O.K. (Hypoxidaceae) wumnlusanainwd

. . - X ¥ -
(thizome) Tasan dndhuduwssabianguiumanell usbiflidiald (herb) wu waiu (|, szan)
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Pollia hasskarlii R. Rao (Commelinaceae) hinrrnilinissiursudndauinasisudmudn

v

wytudungumunubudunimegeiuld SigyliRdwusitlaeggieunds (hot-dry season) aufl
goelu douwssnlinuanrsunadnnuasiilivominlidrsany wgiudna 1. Bzan), vy

(newile) Piper umbellatum L. var. glabrius (Miq.) DC. (Piperaceae) thiliwu (shrub)

]
&

fiflunanlng fidemenfitnomiu 3w (8. swsn)  Pollia thyrsiflora ( Bl) Steud.

(Commelinaceae) Wirgiunguliinlli demendsenaudiunandesdamudunszqn uasdany

2+ +
Wiaes (vine) sivwduos (naawile) Thunbergia geoffrayi R. Ben. (Acanthaceae) nilduuoa
¥ 1 1
argan  wennieaudulidu  usrwunsralliaed Cucurbitaceae Aa Wa (i), wmsniu
Benincasa hispida (Thunb.) Cogn., umun (naawmiie) Thladiantha hookeri Cl. wiseull
b - 1 . dao o X = v - 3
wasvrtiatuwssalbiifen (vine) nisvwsssuszivuinmizlitu aendfmdes douwrralls

A Leguminosae, (Papilionoideae) wu wefwwnsesan (nemwile) Uraria cordifolia

Wall., wamnaen (naana) asnuwna (nmawids) Uraria crinita (L.) Desv. ex DC. #fl

] )adl-al o~ v - ) o :,/ - d‘d Dz &
dananidunagnin W?Tﬂﬂ&muﬂ??ﬂ?:“ﬂﬂm']ﬂ'ﬂ\i'lLLlJ'\NNNTZM')'N]J'W\UGNLﬂNVlN‘lNI.u‘BLI.'INuﬂt

thudaly (mxf) dubideswuuenansafuwsralbinuunsisisinnirdrmawudtwsradiung
drzinmdaanisfeuanfanussusenegnumnsanianisialuninadny  wasnanadyoeansradll
AT SR - o . v Y o

wauivegiudninatesggnia  gauuniuazacnaulnesuunwrsbiveniumusnwunssag
ot
Aa

el - [ - 'Y g . . . N
nssalaineymianauiunaswiten (epilithic species, and geophytic species)

. . X, LA - o & ad v

weraslinguihiianwaulanguuiimudwneatinduws s bl e lindnlegdug dins

ggniaiaen (annual herb) unwslauwsiuntiaffegiiuunmanell (perennial herb) #aswm

v 1
Ianugossisnanuazluiulean Wy Awein (newile) Chirita micromusa Burtt
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: o - ¥ .
(Gesneriaceae) Millumnnugjey 1 u uasinanfmfssaagiunaingwlu dw Didymocarpus
kerrii Craib (Gesneriaceag) filman@doutinanunvsiuazgany Sawu Sudnssaed (mawmiie)

v
Begonia yunnanensis Lev. (Begoniaceae) fimanfituygeu ssuanniuasvnaseuinion
«l - ey o “  a -« .
uariwuReadntieslussAlnIngea 520 wnse Wauld (nawmiie) Impatiens mengtzeana
Hk. f. (Balsaminaceae) finan@fuunuasiidauifiuesnun (spur) nuldeuuwlaslanafiunann
b3
nLaEveNey douvieugs Impatiens violaeflora Hk. f. (Balsaminaceae) finanadsisiu
[ ]

al g b 13 [ 2 v 1 3 R Ai.d o 1 e .
flavdinuddauduesuanan  warldwundreiAuniisauanbivande tausg Habenaria

[l
-

rhodocheila Hance (Orchidaceae) lunfaelifuninrauaingaswiunaulan (lip)
- P o LYo v X P P v v - H
unznuneniiflisuyenum wrrnilidsndtmudasswulusnusuadiiunegamuiun lnduiunen
4 . X . - ¥ vl o da . v X
AANENTUgY usnindazasniinnioiy wulbaduaiduiue wsznauds wisadhivenil
'Y < :‘l R L% <n <l o v va -3 o v
naziaTryuareansanseudsiuggeu  wazwisabiuneliswndsdiuldfufiasguilugguds u
tnuns Habenaria rhodocheila Hance (Orchidaceae) uanannwunssaubiifinaniiinizmiuiiv
. o . : . o e o ; P
udafadrranunssalinguidu (pteridophyte) siniaTryladluuFinmnindinauduganny
Al 1w Wwnwan Asplenium excisum Presl (Aspleniaceae), Bolbitis appendiculata
(Willd.) k. Iwats., gaiex Bolbitis virens (Wall. ex Hk. & Grev.) Schott var. virens
(Lomariopsidaceae), faluan Adiantum zollineri Mett. ex kuhn (Pakeriaceae),
nscunleili Drymaria bonii C. Christ, anilnli Pyrrosia adnascens (Sw.) Ching

(Polypodiaceae), gawwiin Pteris biaurita L., qei Pteris venusta Kunze (Pteridaceae)

nesaulailusindn (stream flora)

aanmsdgrmanstasliiuiundt 12 Gau TewuwssauliisTgluun (rheophytic) uaziafoyls

v 1 4 t
winuunuaztudn  (amphibious species) uaziadryegminaneeusuil  (epipeltic  species)
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v v £ 3 H
aguaeniln  arGenmuwssallivantidwsrabhin (aquatic plants) wrsaslifiafigisaanudn
. . ¥ 4 ¥ d a ~ o ¥
ATTRLAIMUAREAAND 1IU e Ficus squamosa Roxb (Moraceae) misTeyinmzauiiiluiia
¥ ¥ ] [
wnawsnhussssth ua (dssen) i wlifudsonudldwibichimtes  Tuusussudaafiu

A danv ¥ o . . LY
Wi tilsudeuanlmdnly (mxf) gruunrzduaugalszuin 550 wer wudnaingn

Bee

(MANSN), WA (NAwmiie) Acorus gramineus Sol. ex W. Ait. (Araceae) w3ryaguun
v J o I - 4 -3 .°’ 1 dl g .I o o ar
ampedudurre] wariteiuaNgs 575 wiRs Auduuswfiuibuivsuiidhniiligimenuingu
o v
(3. Fall), dnfiude Oenanthe javanica (Bl.) DC. (Umbelliferae) Snunudniaeaioihain
AR AaRTTALAIINGY 500 wins wuueunn Colocasia esculenta ( L.) Schott (Araceae)
vl s P S 1 . ,
dounrsalimsTyegilungulutioaniiveglndmien dmawy nzwalug) (9. qune)
Limnophila chinensis (Osb.) Merr. (Scrophulariaceae) hunssaibiggnisiden fdnwusz
v 1 v 1 1
270 (succulent) aanificsgeu wonwsradbiiisniiAtesasiy i ued@en wisliin
- “ o g y a4 4 ey « , Ay
Wwiyrandewudtuntinfsnisiaaulunislisndamioane Widasuudushisnuasawdoy
v ] 1 "
Tutinanhusussuaz@ooliinmclasuasgnionhl  wrsalligauuiisdasiolusiuniueil
v (R4 U { 1 H
resgraiuhmiAsuiniiussuiiuailsudandntionug Admaswy Wy Weuu Ludwigia
hyssopifolia (G. Don) Exell (Ornagaceae) uaziindu, findnuda Oenanthe javanica (Bl.)
DC. (Umbelliferae) lusiu usrwssasbiunesiinsigluniunacindiutesaniy iy wyns,
X o - . oy ¥
BawRary (nianaw), dhasnuan (nawmile) Polygonum chinense L., finlidn (namile),
dnliuwen Polygonum flaccidum Meissn., nlivin Polygonum odoratum Lour
(Polygonaceae) wrraliiuafinaigdismiuaninlua du umes Donax canaeformis
(G. Forst.) K. Sch., awauss, sessn (naawile) Phrynium capitatum Puct. ex Willd. (Wag
otjlu Marathaceae) wrssbiwaifiowgsadismmarsluarbingnlu (evergreen) ansnsowu#

aaspuuasni hasnlzuom lasiawas s1auss, aesm Phrynium capitatum Puct. ex
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Willd. (Marathaceae) ﬁ‘dﬂmnﬁ'l‘ﬁmﬂnﬂanﬂﬂﬂmuﬁutﬂumzanﬁ’luﬂ'r:ﬁumqﬁmﬂniumtﬁfaﬂw
iy uardawumssallifugnggnisiies (annual) Aa winAuina Torenia violacea (Aza. ex
Blanco) Penn. (Scrophula;iaceac) ?;m?ruu?mmﬁ%uuaz finnfainegousntng fauBsnenua
(nawiie) Forrestia glabratus (Hassk.) Hassk. (Commelinaceae) wusey WmaesTuiionn
uuqé'\ﬁ'uﬂu?:ﬂzq wesndlirioiiigdunenieu (repent) Qﬂﬁm‘lﬁ‘éﬂﬂuazwuﬁnumu (i)
Lasia spinosa (L.) Thw. (Araceae) ﬂnwvﬁ‘tu?;?:ﬁl.m'nuqq 475 - 500 WA Wuwssadll

' . e . . ¥ o o
Tiudaly 11frulfsesssufudroviuidusinisld wansanddawunmln (Wa'ld)

Tabernaemontana corymbosa Roxb. ex Wall. (Apocynaceae) findunan@sdauuaringu

] ]
ol v

-t ot o ] & alal
nau dnautualgangadtandndidneaedu 2 v deauagnii@uaan

e o & =l [% - s
ATHA HNUTUNTTEHTLIRINBBNABNNUHANTR uasﬂ?‘mmmdﬂumuﬂ

a4 o o - ) H a9 o a . - o
diaRsrraunauduiusrsudiaBinaninduasudeunaan luudasineuluseulliusza:
Q‘ 1) P ‘lz ) : dlb -~ o 3 .. <

nansErssnaenluwrssiiausswssalinua 1 lunuRg159835amH M fy. wudieannsFdiu
vy o oa - » o ) X P o

nrralliiusimauunausciinsraliGunssasaenaenaindesluguiniuden uisuweudy
¥

Phnuiduimsrbisensendeudasluansesduggdnidnies Ineffnnsluanieshufsuiiuag

t v v
WeTifBUBIBURRITNRN A n. wesBuennniuhufAeungenian e 3 Bausenanadingo
b 4 1 1
geudeieu (hot-dry season) ludsungunianiifudeunfiunsralliifuinigats 16 2 22 ana
H T v )
29 wia wnniwdsusseuRiuld 6 2 10 ana 12 tlle AsthiiarAudawnainwesnsll
&
. o o o &

#uan (ground flora) doulwnifisnwmuswsraliduwnbifidialy (herbaceous) ussiangtiuuu
: : . o e pd . .

wanell (perennial) Tmesdniidouinthagldinuau (root stock) e1aiflu wd (thizome) Wauuw

tuber vievauuy corm Wuiu Wudwfusransmasuasindaludiegguisiannianuiaiu
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(cool-dry season) rruinReUNARNMEUALTNANATALS [aANIWLIREENIMUNSENSZUANLD
Arluvsemisensaniisntifiy Sauaunsralieenaensnacilediggufetadeuiiguitusuie
P - X o P A e - o , P
ARIAN  uAziinITsenAsniRLIuAntNTTniNBeusu ANl Suduitnangguunifiue
- | - o 4 o o ¥
gauniilureulinfugege ludsummeu usziganadeusunamnfedeunmau danfunsindy
aninfeggarsuiN@auionaiaRouiueo  wafhnadseiigarmideuiimantanan
1] . -2 -3 1 = yd‘» -3 - ’.‘4 + -3 <A v
uietialsAmuninfunsralizususnfsadunsraideafuynadaiome  seunfissmanssall
[
wlandbilifnianag saidmasp/ldirzeznsnireenaenremssnlliluggfousds (hot-dry
al N . s P Y
season) Adludwsiegegelu (rainy season) mnndngeu uartnsIULaTLaEggUUITLEY
(cool-dry season) wrreuliiazasnnantien wasnsrinesnnenlu@ensaneuuasngunIANATeE)

luaed Zingiberaceae, Commelinaceae fludmilug dowideuiquisuuaznmngiamiu

] 1 ¥
WA Zingiberaceae, Araceae wludoulug) wisbined®uq finreanaennsrareinlunessil

35 -

30 4

&

20 1

pad
(S ]
1

No. of Species

5]
L

<

ap my jn jl ag sp oc nv dc ja fb mr
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AMANUIN A

ANTIUANY

(Glossary)



accrescent

achene
achlorophyllous
acicular
actinomorphic
ac.uminate
acute

adherent

adnate
alternate
alternipetalous
alveola

ament, catkin
amphibious

amorphous
androphore
annual
annular
anterior
anther
antipetalous

apetalous

570

GLOSSARY

increasing in size after flowering; enlarged with age, as the
sepals of some flowers

dry indehiscent one seeded fruit with tight thin pericarp
without chlorophyll

needle-shaped

regular, radially symmetrical

sharply pointed

pointed

a condition existing when two organs or parts touch each
other connivently, but are not grown or fused together
dissimilar parts united

one row on each side, not opposite

alternating with the petals ( i.e. stamens)

honeycombed surface, pitted

spike of small congested, apetalous, often unisexual
flowers, usually pendulous

usually growing in water but may survive for long periods
outside of water

shapeless

stalk supporting a group of stamens (g.v-androecium)

of one season’s duration from germination to death
ring-like

front; on the front side; away from the axis
pollen-bearing part of the stamen, usually on a filament
opposite petals

without petals



apex
aphyllous
apical

apiculate

appendage

areolate
*
areole

aril, arillus

aristate, arista
aromatic

articulate

ascending

asymmetric

attenuate

auricle

axil

axile
axillary
axis, axes
barbed
basal ovule
basifixed
beak

571

tip of leaf blade

leafless

of the apex

with a sharp, short point

an attached subsidiary or secondary part, as a projecting
part or a hanging part or supplement

divided into small rings

clearly marked space

an outer appendage covering of a seed, growing out from
the hilum or funiculus

a stiff bristle

with a strong odor (aroma)

Jointed; provided with nodes or joints, or places where
separation may naturally take place

rising up; produced somewhat obliquely or pointing upward
zygomorphic, i.e. unqual halves, halves, sides etc.
(g.v.symmetrical)

gradually tapering, drawn out into a narrowed portion

an carlobe-shaped part or appendage, as the projection at
the base of some leaf blade and petals

upper angle that a petiole or peduncle makes with the stem
that bears it

belonging to the axis, e.g. placenta on the axis of the ovary
in an axil

main stem, branches (i.e.inflorescence and infructescences)
hooked spines, bristles

ovule at the base of the ovary, (i.e. basal placentation)
attached or fixed at the base

a long, prominent, and substantial point; applicd

particularly to prolongations of fruits and pistils



berry
bifid
bifurcate
bilabiate
bilocular

biseriate

bi§exual
blade

bract

bracteole
bristle

bulb

bulbil
bullate
caducous
calcarate
calyx
campanulate
capitate

capitulum
capsular
capsule

caudate

cauline

572

fleshy, indehiscent, few or many-seeded fruit

forked, 2-cleft, 2-parted, as apices of some petals or leaves
forked, as some Y-shaped hairs, stigmas, or styles

2-lipped 'l

2 cavities

in 2 whorls or cycles, as a perianth comprised of a calyx
and a corolla

having both sexes present and functional

the expanded part of a leaf, leaflet or petal

a much reduced leaf, or scale-like leaves associated with
inflorescences and flowers

a secondary bract; inserted above or inside the bract

stiff or rigid hair

modified bud, usually underground, having scaly leaves

a small bulb, usually in leaf axils

blistered or puckered

falling off early or prem;turely

spurred

the outer whorl flora envelopes, united in a single structure
bell-shaped

headed, in heads, clusters formed like a head

a dense inflorescence comprised of an aggregation of
usually sessile flowers, (e.g. Compositae) g.v. head
pertaining to a capsule; formed like a capsule

a dry, dehiscent fruit resulting from a 2-more locular ovary
tail-like appendage, as spadices of some aroids or some leaf
apices

on the stem



cernuous
chaff
chartaceous
cilia

ciliate
ciliolate
clasping

L ]
clavate

claw
cleft

coherent

column

coma

compound
compressed
concave
conceal

cone

conduplicate
connate

connective
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drooping, to hang or bend downwards
scales, or bristle between the flowers of Compositae
of papery texture and not usually green in color
long solitary or spaced hairs
with long hairs
small cilia
surrounding or embracing
club-shaped; the upper part thickened and rounded,
like a baseball bat
stalk or narrow basal portion of some sepals or petals
cut or divided
two or more similar parts or organs of the same series
touching one another more or less adhesively but not fused
body formed of union of stamens, style, and stigmas in
orchids
the uppermost bracts of inflorescence in some
Zingiberaceac e.g. Curc;tma Spp-
of 2 or more similar parts in one organ
flattened
bent or curved inwards or downwards
hidden
a dense multiple flowers usually elongated, consisting of
overlapping scales, same as strobilus, also use as shape,
cone-shaped, cone-like
folded together lengthwise
similar parts united or joined

the area joining or between the locules of an anther



connivent

contiguous

contorted

convex

L ]
convolute
cordate
coriaceous
corolla

corymb

costa

creeping

crenate
crest
crustaceous
cucullate

cuneate

cupular
cuspidate

cylindrical

574

coming together or converging, but not fused; coherent
touching without fusion; used irrespective if the parts are
like or unlike )

flora envelopes in the bud when one edge or margin is
overlapped by a preceding part; rolled, the margins
overlapping

bent or curved outwards or upwards

twisted; convolute (in aestivation)

heart-shaped

leathery texture, thickened

inner circle or second whorl of sterile flora envelopes part
short and broad more or less flat, topped indeterminate
inflorescence, the outer flowers opening first

a nib, the midvein of a simple leaf or frond; or less
commonly the rachis of a pinnately compound leaf

the stem growing along the ground and producing nodal
adventitious roots )

shallowly round-toothed or obtusely-toothed, scalloped
an appedage on the top

hard, brittle, fragile

hooded, hood-shaped

wedged - shaped; triangular, the narrow tip being the point
of attachment

cup-like structure

tipped with a short, sharp and often rigid point

circular in cross section, terete



cyme

cystolith

deciduous

declinate

decumbent

decurved
decurrent
decussate
deflexed
dehiscence
deltoid
dentate
denticulate
depressed

determinate

diadelphous

dichasium

didymous
didynamous

dimorphous

575

a broad, more or less flat-topped, determinate flower
cluster, with central flowers opening first

intercellular concretion, usually of calcium carbona}e or
calcium oxalate

falling off end of one season of growth or life, as the leaves
of nonevergreen ftrees

bent downward or foreward, the tip often recurved

lower part reclining or lying on the ground, the upper part
ascending

bent or curved downward or backward

extending down and along another part

opposite leaves in 4 rows (g.v. distichous)

reflexed

breaking/splitting open

triangular, delta-like

toothed (e.g. blade margins)

finely toothed )

pushed downward

said of an inflorescence when the terminal (or central)
flower opens first and axis prolongation is thereby arrested,
e.g. cyme

two groups of stamens, (e.g. 5+5, 9+1)

a determinate inflorescence represented by a false
dichotomy with the first flower to open situated between 2
lateral flowers

developing or occuring in pairs

with 4 stamens, in 2 pairs of 2 different lengths

of 2 forms



dioecious
disc
discoid

disk flowers

distichous
distinct
dorsal
dorsifixed
downy
drupe
ebracteate
ellipsoid
elliptic
emarginate
endocarp
ensiform
entire
epicalyx
epichile

erect

erose
epilithic
epipeltic
epipetalous

erect

576

having staminate and pistillate flowers on different plants
tissue outside of the ovary, inside the stamens, in whorl
disc-shaped

the tubular flowers in the capitula of some Comp(;sitae,
distinguished from the ray flowers

in two vertical series or ranks (g.v. decussate)

obvious

on the back

attached on the back

covered with very short and weak soft hairs

a fleshy pyrene indehiscent fruit with seed a stony endocarp
without bracts

oval shaped, in a solid form, see table of shapes ( p. 588)
2-dimension form, see table of shapes ( p. 588)

with a shallow notch at the apex

inner part of the fruit wall

sword-shaped )

smooth blade margin, i.e. not teethed or dissected

bracts on the calyx ( i.e.Malvaceae)

upper part of the lip in orchids

upward pointing or directed 90° from the point

of attachment

with an irregular margin, as though chewed

growing on or attached to the surface of rocks or bricks
growing on mud

bome on or arising from the petals or corolla

standing upright



evergreen .

excentric, eccentric
excurrent

exserted

falcate

fascicle

fertile

filament
filiform
floccose

follicle

floriferous
free

frond
funnelform
funiculus
fusiform
galeate
geniculate
glabrate, glabrescent
glabrous
glandular
globose

glume
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remaining green, applied to plants that are green through
the year

off - center

extending beyond the margin or tip

projecting beyond a surrounding organ

“ C ”-shaped

in bundles, clusters

sexual reproductive/capable of producing male or female
reproductive elements, or seeds, pollens, spores

stalk of a stamen

hair, strand, thread

covered with soft woolly hairs

dry, dehiscent fruit from one locule, opening along

one suture

flower bearing

not united -

combined leaf and reproductive organ in ferns

shaped like a funnel (g.v. infundibular)

stalk of an ovule or seed

spindle-shaped, i.e. tappering narrowed at both ends
hooded

bent

at first hairy but later becoming glabrous

lacking hairs

with glands, secretary organs

round, orbicular, spherical

a bract in the spikelets of an inflorescences of Cyperaceac,

where they are fertile, and Graminae, where they are sterile



gynophore
hastate

head

herb
hermaphrodite
heterogamous
heteromorphic

hilym

hirsute

hispid
hispidulous
homogamous
hyaline
hypochile
imbricate
imparipinnate
incised
incurved

indehiscent

indumentum
induplicate
inferior ovary
inferior
inflated
inflorescence
inflexed
infolded
infructescence

infundibular

578

stalk supporting the pistil

base having a shape of an arrowhead

capitulum

soft stemmed plant, lacking secondary growth

a flower with both stamens and pistils

different kinds, e.g. parts, flowers

different forms

scar on a seed indicating the point of attachment to the
placenta or funiculus

with coarse, rough hairs

rough or harshly hairy

minutely hispid

bearing one kind of flower

thin, membranous, being transparent or translucent
the lower part of the of lip in orchids

overlapping

with an odd number of pinnae

cut, dissected

to bend so as to curved inward

not breaking, splitting falling apart ( i.e. berry, drupe)
(g.v. dehiscént)

hairs, hairiness

with the edges rolled or folded inward

ovary below the point of attachment of the sepals/corolla

beneath, lower, below

blown up; bladder-like

group or arrangement of flowers
turned or bent inward, incurved
folded inwards

group or arrangement of fruits
funnel-shaped (g.v. funnelform)



insert

internode

interpetiolar stipule

involucral

involute
. [ ]
irregular

joint

jointed
keel

labellum
labiate
lanate

lanceolate

lateral
latex
lax
leaflet

Ienticel

lenticular
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attached to another structure; as a stamen growing

on the corolla

space between two nodes

appendage between petioles

whorls of bracts surrounding a flowers clusters

e.g. Compositae

rolled inward from the edge

asymmmetric, zygomorphic

articulation, point of fracture; or in Graminae an internode
in an inflorescence

articulated

the two united lower petals enclosing the stamens in
papilionate legume flowers; angles or ridges in spikelets
(e.g. Gramineae, Cyperaceace)

lip; a perianth part or lobe

lipped

long, woolly hairs

lance-shaped, broadest toward the base, sharply angled at
both ends, see table of shapes ( p. 588)

on or at the side

milky sap

loose, spreading

the blade or separate division of a compound leaf

a group of loose corky cells formed beneath the epidermis
of woody plants, rupturing the epidermis, pustule

lens shaped, i.e. doubly convex



ligular flower
ligulate

ligule

lipb

linear

lineate, lineolate

lip

lobed

locule, -locular
lyrate
mammiform
marginate
medifixed
membranous
mericarp

- merous
monoecious
monadelphous
mucro
mucronate
muricate

node

nodding
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the irregular (zygomorphic) flowers of Compositae
(ray flower)

with a ligule

membrane or appendage, as at the base of grass
(Gramineae) blades or the corolla lobes in ray (ligular)
flowers in Compositae

the expanded and spreading parts

see the table of shapes (p.588)

marked with lines

one of the two divisions of a bilabiate corolla or

calyx or petal

a partial division of an organ

chamber or cavity, e.g. in anthers, ovaries, fruits, etc.
a dissected/lobed leaf blade with the terminal lobe largest
shape like a human breast

with a disticnt margin _

attached in the middle

thin, semi-transparent

a dry, indehiscent, one-seeded section of a schizocarp
parts, parted, (e.g. 5-merous)

with male and female flowers on the same plant

one group of stamens, 7.e. united

cusp, short point

with a mucro

roughened by the presence of short, hard points

area on the stem, branch, inflorescence or infructescence
where the leaves, flowers, fruits originate

bent downwards



nodosity
nut

ob-
obconical
oblique
oblong
obovate
ol.)ovoid
obtuse

ocrea

odd pinnate

oppositipetalous

orbicular
ovate

ovoid

palmate
panicle

papilionaceous

pappus

parietal
paripinnate
pedicel
pendulous

peduncle

swelling, bump

indehiscent, 1-seeded, hard fruit

prefix meaning inverted, reversed

see table of shapes (p. 588)

unequal, asymmetric (e.g. blade base)

see table of shapes (p. 588)

see table of shapes (p. 588)

widest in the upper, in a solid form

blunt

a thin tubular sheathing stipule around the nodes
(i.e. Polygonaceae)

with a terminate leaflet (¢.v. imparipinnate)
opposite the petals

see table of shapes (p. 588)

see table of shapes (p. 588)

egg-shaped, widest at t!le base, in 3-dimensional,

in a solid form

compound leaves in which leaflets arise at the same point

branching, usually spreading kind of inflorescence

flower like that of a pea, Leguminosae (Papilionoideae)

the specialized calyx, in Compositae flower represented as

hairs, bristles, scales, etc., on top of the ovary
placentae/ovules on the wall of the ovary
with an even number of terminate leaflets or pinnae
stalk of a flower, fruit or spikelet
hanging downward

stalk of an inflorescence, infructescence



peltate

perennial
perianth
pericarp
persistent

pesal
petaloid

petiole
petiolule
pilose

pinna (pl. pinnae)
pinnate

pinnatifid
pistil

pistillate
pistillode
pitted

plano - convex
placentae

plinerved

582

shield-like; supported on stalk below the margin

to the center of lower surface

lasting more than one year, generally a long time -
united and hldisﬁnguishable calyx + corolla

the wall of mature ovary

remaining attached for a long time

inner, free, sterile often showy flower part between
sepals/calyx and stamens

resembling a petal in color and texture

i.e. staminode (Cannaceae)

stalk of a leaf, i.e. below the base blade

stalk of a leaflet

soft, long hairs

a primary leaflet in a compound leaf, ferns call frond,
(g.v. leaflet) ‘

compound leaf with the Jeaflets spaced along and elongated
axis

cleft or parted in a pinnate way

female reproductive organs, e.g. stigma, style, ovary
female

a vestigial pistil, present in some staminate flowers
cavity, depression, hole

with one side flat, the other convex

a point or line of attachment of ovules in the ovary
lowest secondary nerves paired or nearly so above

the base blade



pod

pollinia

posterior

prickle

procumbent

prostrate

psedo-

pteridophyte
puberulent, puberulous
pubescent

punctate

pulvinus

pyrene

raceme

rachilla
rachis
ray flower

receptacle

rectangular
recurved

reflexed
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dry dehiscent fruit which, splits down usually

both sides when ripe

a group of waxy pollen grains, coherening together

(i.e. Asclepidaceae, Orchidaceac)

on the side next to or close to the axis at/or toward the back
opposite the front (¢.v. anterior)

a sharp, pointed outgrowth of epidermal tissue

lying on the ground, but not rooting at the nodes
procumbent growth form, flat on the ground

a prefix meaning false ( e.g. pseudostem)

spore-bearing, vascular plants, fern allies and ferns

finely pubescent, finely hairy

hairy

dotted, as with minute glands or colored spots

swelling on the ends of the leaf axes (e.g. Legumminosae)
hard endocarp enclosing a seed (g.v.drupe)

a kind of inflorescence/infructescence with the pedicels on
the main axil

axis of a spikelet (e.g. Cyperaceae, Gramineae)

axis

symmetrical flower in compositae (¢.v. ligule, disc)

the apical area beyond a pedicel, that is, the portion which
bears flower part (e.g. Annonaceae, Compositae)

4-angled, larger than wide

curved backward or downward

abruptly recurved or bent backward or downward

(g.v. recurve, deflexed)



regular
reniform
resupinate
reticulate
retrose
revolute

.
rheophytic
rhizome
rostrate
rotate
rudimentary
rugose

sagittate

salverform

scabrous
scalariform
scale

scandent

scape

scarbrid

scarious

sepal
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actinomorphic, all sides equal

kidney-shaped

twisted 180°

a fine, net-like pattern (e.g. veins)

directed backwards

rolled lengthwise so as to expose the upper side and
conceal the lower side

in flowering water

a modified, mostly underground stem

with a long, slender beak

circular, wheel-shaped or saucer-shaped, symmetrical
imperfectly developed, non-functional

wrinkled

shaped like an arrowhead, triangular with the two basal
lobes well-developed (g.v. hastate)

a corolla with a slender tube and an abruptly widened
and flat limb

roughened, like sand paper

ladder-like venation

a rudimentary leaf; a thin membranous appendage
plants more than 1 stem, climbing without aid of tendril
(g.v.. woody climber)

a leafless inflorescence stalk arising from or near the
ground level (e.g. Araceac)

roughened

thin, dry, membranous (g.v. bracts, glumes)

free, outermost of flower parts



septate
septicidal
seriate
sericeous
serrate
serrulate
sessile
seta
setiform
setose
setulose
sheath
sinus
solitary
spadix
spathe
spathulate

spicate
spike
spikelets

spiral

spur

stamen
staminate

staminode
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. partitioned
splitting along septae
in series, in whorls
silky
saw-like margin, sharp teeth directed forwards
fincly serrate
lacking a stalk
bristle
seta-like
with setae
finely setose
tubular structure surrounding another structure
space between two lobes
isolate, alone
a single spike of flowers on a scape
large, sheathing bract enclosing a spadix
spoon-shaped, i.e. upper part broadly rounded,
tapering to the base
spike-like
flowers and fruits sessile on the main axis
groups of flowers in Gramineae and Cyperaceae with
glumes (palea, lemma)
twisted
clongate appendage produced from a part of the flower,
e.g. sepal, petal (Balsaminaceae, Orchidaceae)
male reproductive organ, e.g. anther + filament
with stamens; male flower

sterile or rudimentary stamen



standard (petal)

stellate
sterile
stigma

stipe

stipel
stipule

- stramineous
striate
strigose
strobiliform

stylopodium

sub-
subequal
subglobose
subulate
succulent
superior
suture

symmetrical

syconium

tendril

tepal

terete
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the upper, usually broad petal (Leguminosae:
Caesalpininoideae and Papilionoideac)

star-shaped (e.g. hairs)

infertile; unable to reproduce gametes, embryos

part of the pistil while receives the pollen

a stalk of a frond (fern)

stipule of a leaflet

appendage associated with the base of the petiole
straw colored

fine longitudinal lines or streaks

with' sharp, adpressed, often rigid hairs

cone-like

a disc-like enlargement at the base of the style, as in
Umbeliferae

nearly, almost, below

almost equal -

almost round in x-section

awl-shaped, tapering from base to apex

fleshy or juicy

flower parts inserted below the ovary

a line of joining; a seam

arrangement shape of parts in equal or similar , e.g. rotate
g.v. actinomorphic, zygomorphic, (asymmetricaily)
an enlarged hollow receptacle bearing flowers and
ultimately fruits inside, e.g. fig

an elongate twining segment of a leaf or branch, this
usually supporting the stem

undifferentiated sepals and petals

round in x-section



ternate
tetragonal
throat

tomentose
trailing
trupcate

tuber

tubercle

tu berculate

tubular
‘tufted

tumid

umbel

undulate
unifoliate
unisexual

utricle

velutinous

venation
ventral
ventricose
versatile
verticillate

vestige
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in 3’s

4-angled

the place in the perianth or corolla of united parts where the
tube and limb come together

densed wooly hairy, curly, matted hairs

prostrate but not rooting

cut off

a short, thickened, fleshy, underground rootstock,
containing reserved food (g.v. corm, bulb)

a small bump, or rounded protruding body

with tubercles

forming an elongate hollow cylinder

growing in clusters or groups

swollen

a kind of unbranched inflorescence, with the pedicels from
one point .
wavy

with one leaflet

only one sex

a small, 1-seed, indehiscent, fruit which often appears

to be inflated

velvetly indumentum composed of erect, straight,
moderately firm hairs

pattern of veining

the lower side (g.v.dorsal, posterior)

enlarged on one side

an anther attached at or near the middle and moving freely
arranged in a whorl, from one node (g.v. whorl)

a rudiment
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villous with long, soft, erect hairs
viscid sticky
whorl three or more leaves, flowers, efc. coming from one node
(g.v.verticillate) '
wings two side petals in papilionate legume flowers
(Leguminosae)
woolly covered with long matted not hairs straight
zy’gomorphic bilaterally asymmetrical; irregular
Mw g s aEnmngUnsadugu ' (table of shapes)
: Widest at the
length/width Apex Middle Base
+/-1 - orbicular -
1-2 obovate elliptic ovate
2-3 obovate-oblong ‘oblong ovate-oblong
3-5 obovate-lanceolate lanceolate ovate-lanceolate
5-10 - linear-lanceolate -
10+ - linear-subulate -

WINANNRATIAINENY 13 URWATIATANNAA N 4 tIURWRT (13/4 = 35 Wi aeeAnNnI NG

an v v o L - a @) 5% .
ﬂqqﬂﬂ(}']) u@:@uwmﬁlﬂﬂquﬂqq\jﬂ@mﬂqui\L’)mmﬁ\\?ﬂﬂqﬁ zﬂﬂi‘ﬂu":tﬂuuuu lanCCOIate LADTVINRIU

4 e '
niwiigeeginuguginsdiesnafiild 2 wwu Ae ovate-lanceolate

a1 : Radanachaless.& Maxwell. (1994) Weeds of Soybean Fields in Thailand p.393
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Abelmoschus moschatus Medic. ssp. moschatus var. moschatus
Acorus gramineus Sol. ex W. Ait.
 Aeginetia indica (L.) Roxb.

Aerva sanguinolenta (L.) BL

Ageratum conyzoides L.

Alpinia malaccensis (Burm. f.) Rosc.
Ardisia attenuata Wall. ex A. DC.
Asystasiella neesiana (Wall.) Lindau
Barleria strigosa Willd.

Begonia yunnanensis Lev.

Biophytum sensitivum (L.) DC.

Blumea lacera (Burm. f.) DC.

Blumea laciniata (Roxb.) DC.

Boesenbergia rotunda (L.) Mansf. -
Canavalia ensiformis (L.) A. DC.

Chirita micromusa Burtt

Cissus hastata Miq.

Clerodendrum infortunatum L.

Clerodendrum paniculatum 1.

Costus globosus BL

Costus speciosus (Koeh.) JE. Sm.
Crassocephalum crepidioides (Bth.) S. Moore
Crotalaria bracteata Roxb. ex DC.
Curcuma aff. kunstleri Baker

Curcuma parviflora Wall.

241-246
383-387
283-287
85-90

109-114
442-448
271-276
42-47

48-53

103-108
288-293
115-120
121-126
449-454
156-161
144-149
377-382
365-370
371-376
455-460
461-466
127-132
162-167
467-472
473-478
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Curcuma zedoaria (Berg.) Rosc.

Cyanotis ciliate (Bl.) Bakh. f.
Desmodium laxiflorum DC. ssp. laxiflorum
D.esmodium pulchellum (L.) Bth.
Desmodium. oblatum Bak. ex Kurz
Desmodium thorelli Gagnep.
Didymocarpus kerrii Craib

Donax canaeformis (G. Forst.) K. Schum.
Eranthemum tetragonum Wall. ex Nees
Etlingera littoralis (Kon.) Gise.

Ficus heterophylla L. f. var. heterophylla
Ficus hirta Vahl var. hirta

Ficus squamosa Roxb

Flemingia sootepensis Craib

Forrestia glabratus (Hassk.) Hassk.
Gagnepainia godeforyi (Baill.) K. Sch.
Globba nuda K. Lar.

Globba reflexa Craib

Globba schomburgkii HK. f. var. schomburgkii
Habenaria rhodocheila Hance

Hapaline benthamiana Schott

Hedychium gardnerianum Rosc.

Helicteres elongata Wall ex Boj.

479-484
394-399
168-174
175-181
182-187
188-193
150-155
429-435
54-60

485-490
253-258
259-264
265-270
194-200
400-405
491-497
498-503
504-510
511-517
436-441
388-393
518-523
353-358
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[

Impatiens violaeflora Hk. f.

Kaempferia rotunda L.

Limnophila chinensis (Osb.) Merr.

Ludw.z"gia hyssopifolia (G. Don) Exell
Millettia caerulea Grah. ex Bak.

Morinda angustifolia Roxb. var. scabridula Craib
Mucuna brevipes Craib

Murdannia loureirii (Hance) Roa & Kam.
Mussaenda parva Wall. ex G. Don
Oenanthe javanica (Bl) DC.

Pavetta indica L.

Peristrophe lanceolaria (Roxb.) Nees

Piper sarmentosum Roxb. ex Hunt.

Piper umbellatum L. var. glabrius (Miq.) DC.
Pollia hasskarlii R. Rao

Pollia thyrsiflora ( Bl.) Steud.

Polygonum chinense L.

Polygonum flaccidum Meissn.

Polygonum odoratum Lour
Pseuderanthemum latifolium (Vahl) B. Han.
Scleria terrestris (L.) Fass.

Shuteria hirsuta Bak.

Spilanthes paniculata Wall. ex DC.
Tabernaemontana coryvmbosa Roxb. ex Wall

Thunbergia geoffrayi R. Ben.

Wi

97-102
524-529
341-346
277-282
201-207
322-327
208-214
406-411
328-334
359-364
335-340
61-66
294-297
298-303
412-417
418-423
304-309
310-315
316-321
67-72
424-428
215-221
133-137
91-96
73-78
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wii
Thunbergia laurifolia Lindl. 79-84
Torenia violacea (Aza. ex Blanco) Penn. 347-352
Uraria cordifolia Wall. 222-227
Uraria crinita (L.) Desv. ex DC. 228-234
Urena lobata L. ssp. lobata var. lobata 247-252
Vernonia parishii Hk. f. 138-143
Vigna dalzelliana (O.K.) Verd. var. dalzelliana 235-240

Zingiber smilesianum Craib 530-535
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