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Study on morphology, growth and anatomical characters of leaf

in some lady’s slipper orchids (Paphiopedilum spp.)

Nuanprang Chiatakhob'’, Buabang Ya-oop?, Amara Lawongsa® and Weerasri Mektrong

'Agricultural Research and Technology Transfer Center, Faculty of Agriculture, Kasetsart
University, Bangkok
DoiPui Research Station, Faculty of Agriculture, Kasetsart University, ChiangMai

*corresponding author: email rdgnrp@ku.ac.th
Abstract

Lady’s slipper is an attractive orchid and valued ornamental pot, and rarely endangered plant. The
study on growth and anatomical characteristics is also an important data for using identification and
classification in plants. Paphiopedilum of 4 species: Paphiopedilum villosum (Lindl.) Stein, Paphiopedilum
exul (Ridl.) Rolfe, Paphiopedilum callosum (Rchb.F.) Pfitz., and Paphiopedilum sukhakulii Schoder & Senghas
were collected at greenhouse in DoiPui Research Station, Chiangmai province. Leaves of them were studied
growth by data collecting of leaf number, leaf width and length between September 2018 - October 2019,
and morphological and anatomical characteristics. The result showed that the leaves slowly grew in number
of leaf, and leaf width and length. Addition, leaf shape, leaf color, and leaf spot and marking of them were
founded obviously differences. As leaf anatomical characteristics which were studied by using leaf blade cut-
in cross section method, cells and tissues in upper and lower epidermis, and vascular bundle in midrib were
found that each species has specific in those. Particularly, the anatomical characteristic deal with the leaf
spot and marking was finding of idioblast cells. These can be able to arrange into groups by each

morphological and anatomical characteristics in basic data for species identification and classification.

Keywords: lady’s slipper, morphology, anatomy, leaf, leaf growth

51 The 13th NPRU National Academic Conference
Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 8 - 9 July 2021



MSUTEPIVINTIHAUNR AT 13 umInendesvsguasigy
wnMnendeswiguasugy | uasugy | Usenelng | Tuil 8 - 9 nsngeu 2564

uni

niglifiivanuanstila seavhniana Paphiopediium Hundrelivlandeifuiudnlulsemelnenas
¥in wardinmiditetinugnussdunuiis saiaiinisdnasuingeliseasiuniesnaniiitensd ey
siuviesiulazdseenmaUssmaiiuiuann Jaeravilindeliseavinudlutsssumnatisuauanasueislndazqe
g Snusgniavils ndalifseaviuntiinUiinadlaenisnssneiusaussiunAeinain nsizniseanaon Aailn
Aadatios uazwdnliaunsnsenldiendeanlifiovsasauisdndudiesnifemisnnnisuenintaglunsg
Wansasyiule Ussneufuwdaiivuadninn sesenmsuaslunuan Saliissunsdnriiuddivsinalosun
fianansasenldnusssunluanimundeuiivszas Ieinlindelivisialndgaiug ndroldseanriuniiing
wiydulauuunsuannevSedulmies (sympodium) Tnsdulnajindndn duiindnenuazisusaclseuds Saazunn
mielysioonumaunuitevilinowiuiu nisveeiuglnglifinisuaumnasisdnildlaonsuenne sgdlsinusedi
uBuwinansnvesiusuasnaniiugawhliamnsalignuan uasaunsaliveroiusifiendaludmnded lng
Miduaeiusgnuanls anififenesyslfifafuauddydnaniddnunutusseaimuiuednld sauvimay
Wuguazveeiuslimetusgnraudniunils JuhasiRaussloniteinvnsnsviedaulavgniienluveisnisde sen
lasialuluauian

Tududiuusznevvesiiefiddgiiniilunisduasziuaniioadnomisiviuduiia Tunevaussionis
Wasuwawesanwwndeunnnidndug dnvarveduisasriouiinisuiusvesfivuazdvinaresanimuindondi
fiwedvey matdsunlasedlasiairsnieininvesiivisdsnaiensiaiqidulauaznszuiunmsmaisinervesiiy
Fefutoyafifedestumaususiadudeiuiulumseydnsiusiituasmsliusslovdlumenisén mafinudnuoe
madugninenduisnnsiie azaan wasaldsedes wasnmsinvinigineinusuiushagldinadaiiuniu us
aladansvesshogsfivanunsaiulifnulsuuiielfidusmedaiouiisufufiviifeinisasisasumiugnioswes
wilpsolul

nnUszaIAvaIn1sIdY
Anwdnuwasnnaduguinet medniawaznisasyiulavedlundleliiseavinuniana Paphiopedilum spp.
913U 4 3la leun seavnuIEdunuu wdeinsyd AN wazguena

BANTUN5ITY

sundleldseainuns ana Paphiopedilum spp. 3113 4 wiin lunaingay Paphiopedilum $1u3u 2 viln
1Hun seuvinun3dunuusi (Paphiopedilum villosum (Lindl) Stein) wazindesnszd (Paphiopedilum exul (RidL)
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(Paphiopedilum exul (Ridl.) Rolfe) uazlumiingey Barbata 31w 2 4a loun 599WINU3ANAY (Paphiopedilum
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Vascular bundle in vein Stomata Idioblast/pigment
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M 5 dnvasnginievedlusudnusweingelisesrinuiiana Paphiopedilum spp. & ¥ila A3l A) S0UVINUTS
BUNUUN (Paphiopedilum villosum) B) seavnusiudesnssd (Paphiopedilum exul) C) $9UMUITANNAU
(Paphiopedilum callosum) W& D) s84Wiun3avena (Paphiopedilum sukhakulii) Masuene 40X
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D

awil 6 dnwaznieiniavesveulu (Margin of leaf blade) fusavansvesndeliiseasiuiana Paphiopedilum
spp. & vl fail A) soaThunEBuMUWY (Paphiopedilum villosum) B) seasinun3wassnsyT (Paphiopedilum exul)
) 5901MU13ANY (Paphiopedilum callosum) wag D) seaWinuizavena (Paphiopedilum sukhakuli) Masuene
10X wag 40X
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M19199 2 dnwagvewiulunaziieiganieg meluluniadariswessesyituniana Paphiopedilum spp. 4 ¥in

anvauzvYARLATIUDLED dunuul  wideenszl Aenu e
Leaf blade, bifacial
Cuticle with thickened layer (adaxial)

)]

+

+ +

Cuticle with thickened layer (abaxial)

Epidermal cells, Uniseriate epidermis (adaxial)

+

Epidermal cells, Uniseriate epidermis (abaxial)
Epidermal cells with thickened walls (adaxial)
Epidermal cells with thickened walls (abaxial)

Midrib, curvilinear, composed of one vascular bundle
Vascular bundle arrangement, single row

Vascular bundle, Collateral closed

Vascular bundle with outer sheath

Spongy cells

+ + 4+ o+ 4+ o+ o+ o+ o+ o+ 4+ o+

+ + 4+ o+ + o+ +

Palisade cells
Idioblast

Leaf margin, curved up (/), curved down (\) - /
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aAUs8na
ndelilseavinuiiana Paphiopedilum spp. 3113w 4 %lla LA s00WIEBUNULY WiHeensed ANNU waz
auena Tanwauzn1ssyiulaveduitunn wasiiveneiugmenisunnnie (symposium) dnyaen1adugIuineg)
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909714 4 wila wuArmLANAstuTeLsayyin Seaenndesiu adu (2551) AdnwiUIeuisudnuasnisduguine
vosdlusoainng uazdniguisuandnuasmedugiine nui seahu3dunuuviuazivdesnse Jegnguideaiiu
TnglufisUsnauuuguuny (inean) faaunsausnduauazsiiadednuuedly Tnsluvesseaiinn3dummyidadendu
Huitu uaglumdesnsrdfiddendy vugiseaviundmenuuazguznasglungulufiusrauuguluven (lanceolate)
wazusnlapdnuuzvesusuly Feseaviunimenuiiuivludugulunenunuguly (ovate-lanceolate) drvluguznadl
LL@JUIULfJug‘tﬂwaﬂ (lanceolate) wazildndiuaaruniig : AnuevesEuluUssuIm 1 : 4 Windu @ Gogoi, K.
(2015) lAg1LUNTOUTINTUITDUNUUT (Paphiopedilum villosum (Lindl.) Stein) 809nA1NTBUWIUNS P. venustum 270
dnwagdidiu abaxial [udiTerseunaziiuszitdrulaulu Unnmonuas staminode Liiflidu vein 1387 uaz P
spicerianum fBENYUETOINAUUBNUY (dorsal sepal) ALT19ouiunansoou ALaUFLASIINTNATINANLAZT19
staminode laifiveudiuans (1) dnwazmadugiuinevestu 1éud us1s veuly Yaelu Taulu ddu uazainaned
Unnguuwiulu ansadindavisdisnimssiviinveduseainunile ualdanunsousnanuunnsiesenineseai
uiedeiuggnuauiuiugreniould dudnuuemimeinavedutu fdnvasamsvoudazein Iiun Suuty
\wanvad mesophyll wsilianunsataindnsuiswiiesgivesiialuseavinuislieg1edniau (esnssas wavane, 2551)
ogalsfnu dnvagmsmeinaveduidudnvasnieiifianudfylunisaduayunsiaduuneiavosiiy dad
mnuduitusiunsusuiminainewasfuiiogendevesity fegradu n&wliiBeendeiitunmmetlauune 8
cuticle fivundulassairsfiusudalidrfureieiinasdisdunifioannisaeiedy Tnsunaguiuialuiduwuy
uniseriate (Rindyastuti et al, 2018) JUs139va@aR7lu (epidermal cells) Heaosirendelidningdudindon
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9 3d AUAN aufsfinarswmdsy (polygon) 4-6 s uaﬂaﬂﬂﬁﬁqwudwﬁgﬂﬁwLLUU?)'u loun isodiametric %39
elongated Wufu WWuLfeaiy stomata wuindnateuuu loun cyclocytic anomocytic pentacytic tetracytic uay
paracytic Tngunssilanuiisae wwuesialy uawlianvagiuldly (abaxial) lilgswrnuifiey diuaNe1IveuTany
(guard cell) wag subsidiary danuuanatsiulunsazaiia lnednuiuees stomata AuuY (adaxial) Atesniniulaly
vauefiny glandular trichome Fruuuannnidulily Fednvarneiniane vesisluanunsatunldidufdlunis
wuswenainvesndqeldle (Saensouk, S., & Saensouk, P., 2020)

Guumﬁuaﬁmmﬂm'ﬂuaﬂa Paphiopedilum fianuduiusnisiugnssuegslnadaunniidnwauzainuwansieiu
pgdalIuNINEAMuLArAuTiogody Lwammwﬂﬂummwmmmwaaaﬂwmﬂmavmsﬂiummmmiﬂﬂm
Snvurdugiuingt lassaienieineg wagnisadnsiulnvedlu §1 Guan et al. (2011) Wud1 ALLANGANSYRIANYAY
Tukagn1susudseanImuindauvessesinuisana Paphiopedilum waz Cypripedium wandliiiudieranuanunsaly
msﬁﬁa%%miaamwmé’amaww:muﬁuﬁagaﬁa way Saensouk, S., & Saensouk, P. (2020) AnwinnednAvesialu
voandwliiusnanasluazveuludmuanuuansiswesinluludiusiiaves stomata n13iea secretory dnwaaes
grandular trichome %iiaa4 crystal gUs’wmaﬂﬂu ANNYNIVDITAAN WAZAUAUILUUVDY trichome UuRluATU
adaxial %aaﬁmmi%lﬂuﬁagamq taxonomy tUu key Lileusnudinvesndasldl 7 ana Liun Aerides 1 wiln
Cymbidium 2 ¥1# Dendrobium & ¥4 Eulophia 1 ¥4ia Geodorum 1 ¥iia Grammatophyllum 1 ¥19 way
Rhynchostylis 3 wiin ludiusesvinun3ana Paphiopedilum T Ay (2551) IeAnundIeuiisudnuaemenigine
vasluseaiiut nednwusnassinawiludednuiifodetufiwandefomusnunaesudulu wuih Tuseaih
widmdewnsyd ioidetuRaduuuweswivlu (upper epidermis) Usznausewadiieieduiia (epidermis cel) U
pndsy fdnwasla ieioduinfuana (epidermis cell) sunmnivsufidnuasla yunndudoudrau Unlulsd
wadthagadaudeusey S 508 Uinlu deiuil 1 maaeuiung wwaveneadideifoduinduaadnniiead
dodetuinduuu Weusulugnindiuwaa (cross section) wusesluifusun’ine Ussnoude waditledoduiiagii
anwaigla 3U319810158993%ARANY 1 U0 (uniseriate epidermis) Faanfwiledoiilsiiad (mesophyll) vaslu
Usznaumeiadundienniissdun (palisade parenchyma) Jusialuuwvisens Seashiiluungs $1uau 2-3 Fu Teae
TswanaddiTeregmelumaduazivadaUssdniissdun (spongy parenchyma) fisuseiiliiuviuouiFosiaiuogisman
ogMaFIuA 30 $u Traslsnanadegniglumad uinadunatdlu (midrb) Usgneuseviedidedifiledn (ylem)
ogvnaduuy Tnlatdy (phloem) agnisdiuans iusiavieddsauuidsst (collateral bundle) gndeusousieide
susfaviedudss (bundle sheath) fudsaauaslufie aidatufinduans fsusenidosiniy suindn Beedeurty
2 o Huileieduindeu (multiseriate epidermis) lusaawiui3anenu guena uazdunusi nuih ieideduiin
Fruaneveswsiuly fiswau 212 152 way 120 Yinlu deftudl 1 msaeuiians audsu Sdmsnuiinluiidede
Suinuuililusesiumassusiiau (Paphiopeditum concolor) ImEJmeaeﬂjssmmsﬂaéﬁaﬁa%u’uﬁa U 198
Unrlu siefiud 1 msaeuiuns

Guan et al. (2011) @nwilassadranieiniaveslusesinuiiana Paphiopedilum wag Cypripedilum %4l
mnulnddnfumeiugnssy egaimduiusiuaaumuuds anaa 3 vl wui1 seaviunana Paphiopedilum i
Fnwarlunsnuudsldd Tneflufiou cuticle iRlunun wa epidermis uuuly (adaxial) Twg) stomata aglusysiy
sindifrluszidusiin suken stomata TaialidnarsaRsTIe it lfUsuiadfuiuiuiudaarinsnemig
Tutuordouuuiinlug 1éun Tuony (leaf lifespan) umunin dninussseiiuil (leaf dry mass per area) Ussavnsnw
nsldiin (water use efficiency wag leaf construction cost) mmfﬂ wazdl leaf nitrogen concentration, phosphorus
concentration, mass-based light-saturated photosynthetic rate Wae photosynthetlc nitrogen use efficiency #in
i1 ana Cypripedilum %aiumawmmﬂwmmﬂuamwmaammammumm fuhuazgamginuggnia dduves
JRVUITANA Paphiopedilum W 4 afialuntsinuadeiliidnvaraes stomata ogfisziuialumuldly dnwazma
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medninveendasld Aidnldluswunlunatey ¥ile Wiun dedeluduiea epidermis fidunuu single-layered
epidermis N15NU stomata lu abaxial side i & sd1uiies wien1sdl primary pit field vuralug luiiiolde
chlorenchyma usiu néaelifana Cattleya l9un C. caulescens uay C. endsfeldzii Gadundneliiinuinegluliyd
unsriinlndgaiuglutssimaunia Sdnvusmeduguinelndifestuiseglumnagosvesanail (Ribeiro et al,
2020) THanuwauzreIn1sNULas (xeromorphic)

uenaniiimsnwiluiivludeiien iy Ferrar et al. (2014) l§Anwdnvasmeiniavedlunasfiudensn
lufivnszna Rapateaceae Liousnalinvosiivuislin wuth 2d Monotrema anunsalddnvasreaiodeduiuasyie
fadndesdunisswunld d@au Stecolepis Inumuvesntaradluiioidofufiauas plicate chlorenchyma ua
Saxoffiderica Mnuaizves papillate luwadduin Faursdnvaranuisadnsuuniialdlusesu tibe Tuuna species
Tnoifldnuaiziazlnssaing (form and structure) vossiaviod1dea UM midrib fumns1siu 1y midrib JUaseEvio
audssuinlng 1 9n uddeusousigvwinian 4 fa w3e midrib W@ulddviedndewuinlug 1 9a wazvuindn 2 3
v3o 4 1fa w38 midrib JUnTIensa TviedGesvualug 1 1 uazvuiadnvanesin Wudu dmduseswinuiidnw
WU midrib WusUnTienseviedd fiedidesmnalng 1 e uasnunadnuaneindeuseu Wusy vusfiseaiutd
fifne midrib iWusUnseasmiedi fednudssvuelg 1 liflvuiadnlndifes uiilinviedndssuuinidnnin
A vein azSeseeniuaununluluiodedu mesophyll Aeulumsinlugiuuy eilteddowimunduwuy
collateral vascular bundles damaﬂwaqﬁﬁunga Rapateaceae WJuluu acute uaz obtuse il subepidermal Ju
sclerenchyma uag chlorenchyma waziinulu (Ferrari et al, 2014) Sssoaviundfidnwiduiisludsadeilidn
Tu Mainduresusdnuurannsaatuayuanylnddafuvesiivutassiadofinsiinseiaunainuaemg
fugnssa 19y n15dl tetracytic stomata vuiialy waludu epidermis fiftaganuieadudnvus finansdanis
USudaraniniifauduuasgeuaraunse vissiindidlewdo hypodermal lidu epidermis it wdu fivluana
Stegolepis VNN S'Tjﬁagﬂa‘vmmsﬁmﬂi%'aﬁfuayumﬁmé’ﬁww Taxonomy ¢ saen1sdsuennsususaluiui
ogordvesiiausiaziin @uly idioblast wuansuszneu silica bodies Tufivmsyqa Rapateaceae Fswuinivanns
metuartisnan et torianardmuluiinludeaiensug s uenainiaisusynevfiuedniinulue Yooy if
N3RS YLAUlaNNEAULAZAUTERDN m%ﬁﬁﬁﬂﬁtﬁawﬁﬂLﬁaaﬁ’mgﬁmazﬂaaﬁuummm (Ferrari et al, 2014) @y
nsgnaurauluana Allagoptera finsenulaelddnvazvsaaaludu mesophyll lun1ssnsiuun sausts subsidiary
ledges way stomata Uulalu wag bulliform cell @1uuua midvein lawA A campestris, A. robusta Wag A.
caudescens 1Jusu (Pinedo et al, 2016) wazdslinmsAinwitvana Globba lunszna Zingiberaceae anusalddnuez
nenreiniaveslunindnainslunisindiuunsie tawn ¥dnves stomata ¥UAVOS trichome AILAUITD
hypodermis anwaggUs19ves midrib lassas1aves vascular wazanumuzasweuly (Kajornjt et al., 2018) Fednwas
mameineannsaliifuumasdeyaiionsinaeunaziiouiisuivluvesseaviuriiliannsansivvia fidaauls
oghdlsfnuarsfinsinuiiufudelfidudeyalunsfmundnvusanizsuasusnaruianssessiialg uonand
Asfimafinseuvannvaienisitugnssudieinistugdussdulnanadiolfidudeyafifuiioduunsines
néeldfsoaiung wiiduisnsisialdaneas

Gl

néelsiseavinuidana Paphiopedilum spp. 31y 4 wila louA seavu3dunuuy vdeanszd ananu uaz
guvna fdnvaznsisyiulaveddufitunn fdnvasmadugiuineuasneinafiuanifulasdnvanieinied
AnudonAdasiudnuusedugineldun memevedlursdivaiisning Ssaunsolddnvasdsaunguld 4
Ustloiifutoyaiiugrulumsssyuasadsuunsiiavessouinuild
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darauauuy

nsAnudnuaEmMedugIuive warnsimavedundlizeariiuniannsalfidudeyaiugluninily
Anneideyamangnumansuaznisdadiuuniugly egslsfinuuisdnvasifanuuandiisiu Gansiinnsiesei
dnvazanumainuatemaiugnssuvesiivlundazviaifeidudeyaussneuiutazmanuduiuslnddafunig
wugnssuwazidudeyaanzlundazaia Welflunisswunviavesiivuazlivsslonilunsseyvinvesiinile
Usglogimenuniseysnduasidanismsiely

AnAnssuUszne
vavauAnanTuITenasimuuieninedeinunsaansiatuayuyuaauunsidelunsell wasnamu
ANZINYAT UVNTINGIFUNYATAIANS NATUALUNTHILNSHAIUNNIYINTS
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