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The leaf blades, petioles, wood and their anatomical characteristics were
selected species as in seventeen genera, and twenty-one species of Bignoniaceae in
Thailand were investigated by leaf epidermal peeling and clearing methods, stained with 1%
safranin in 70% ethanol. The transverse sections of the leaf blade and petiole were prepared
in terms of their anatomical structures by the paraffin method, stained with 1% safranin in 70%
ethanol and 1% fast green in 95% ethanol. The wood anatomy was stained with 1% safranin in
70% ethanol. The results indicated the characteristics of the leaf blade, petiole and wood can
be used to identify the genus and species of plants, attribute three aspects occurring together
to construct a key. The characteristics of the leaf epidermis were used for the identification the
genus and species of the plant included cuticular ornamentation, the shapes of epidermal
cells, types of stomata, the types of trichomes and the presence or absence of inclusions. The
transverse section of the leaf blade and petiole were the shape of the margin, the cuticle layer,
the presence or absence of inclusions in midrib, the presence or absence of trichomes on
petiole, the shape of petiole, and the shape of the vascular bundle. The characteristics of the
wood are the type of ray parenchyma, type of axial parenchyma, the presence or absence of
inclusions in wood. In addition, the recent results corresponded with those described by
Olmstead; Zjhra; Lohmann; Grose and Eckert (2009) who classified the Bignoniaceae into six
clades; the Bignonieae, the Oroxyleae, the Tabebuia alliance, the Paleotropical clade, the

Tecomeae and the Jacarandae.
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nnilsenay 1 AnUENNEIgIUINeN1es Do. columnaris
e A A a & PR . =
n. ludsznauauundulALaNATEYIANT 2. NALLAEN (AMNYNAN) A. MNALADN

¥ o :// v A o ¥ < Aa
3. Wausisuan a. Wil fdn (p.s. : NINWNEY, t.s. @ NUNLN) LAY . WARNLN

#n: Santisuk. (1992). Flora of Thailand. Volume 5, part 1-4. Bangkok: Chutima

press.
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nnilsenay 2 ANEIEN AU IUINENURS F. collignonii

2z o . Y
. TmJafzﬂ@muuﬂmw,mmgﬂhﬂmﬂmeJ LAY 1. HAWWNLAN (capsule)

#n: Santisuk. (1992). Flora of Thailand. Volume 5, part 1-4. Bangkok: Chutima

press.
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ndsznad 3 anenienNdg11INeN1ee Ma. stipulata

o A A a a o @y
. slﬂﬂ?zﬂ@U?luuﬂ“ﬁuLﬂﬂQV]mﬁyLB"I?:J"V] U, UALISLEN LAY A. LWAANTIN

#n: Santisuk. (1992). Flora of Thailand. Volume 5, part 1-4. Bangkok: Chutima

press.
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ndszned 4 anenien9dug11Inen1es S. pagetii
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N. ANWUSYDINTNLITIULANN V. LIRS A1, NRNILITTULANUN

3. wanwneludn war 2. Wwaadn

#n: Santisuk. (1992). Flora of Thailand. Volume 5, part 1-4. Bangkok: Chutima

press.
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UselaguanasNgsALAMIIAIg
TnevinliNgeduansansiuiungnina naseuuasinaunanastiongniily

Midsz iy 1u nesgls (Te. stans) Wasuanéiu (Te. capensis) WH6u (Cr. cujete)

1
= a

NITNENLID (M. alliacea) warlu (Mi. hortensis) T9inaunan danilgnuonitiny
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o o = o

A a = A v yal
ANUNIULALRAIURANTITIUE UANITINU WILINTUALINNATIN @mm\immﬂh Lﬂuﬂqﬁqﬁiﬂﬂﬂ

1%

ARl (N QANETINLAT, 2540)
U

¥

) = , o P P o o 9
T NTLeNaN (M. alliacea) Miduananld 1 AUABLAZLAAUAINAR ULEIEW
(cr. cujete) Vi ilalunatduaiane wile ME19una wifeaAy wazuinndgn

S . . A 4 dl A tal 1 4 P
U (Mi. hortensis) 1inanuiianauiluyizquunuen guvire ludie venavae AaN LI Ve LA

16 sansisiinnsidenudnlunenduiatsdatlnan (hispidulin) Geszine s Hgnsaane
va 1 a a a £ i dl o all 1 o A
waanaNlAANd) altuAaaY (aminophyliine) Faiflugunuilaqiiundaainulsauauiin
= a N s o ' Ao o o
wazldfipnuidudsusadnela vananfudinantudauidudauilsznaundAmy luauf
3nAneayndnsiag santutingtlanuazufiney wasuan (Py. venusta) W luuazaannan
v 2
UNALEA ABNAINNTDTNHwEa a5 W Aanvasituluinu lsaRanilasiiaizesa n1ay
an4A1 (May. igneum) W fnuwluwfians wWaenfitwluwfifieawds lufneunaandiiunen
3 . a o = ] A Y o o osl a %
WA (O. indicum) RENTNEAWIB NN 1 WiFasNFulsEn1uAuTNwen e AanLALER
(Sp. campanulata) &1N1T0RNNN8UNT LEWRaRLATINY (Se. grandifiora)
wanaINt 98NUAdaNeIWIana Dolichandrone UN9THn Wudrdnsaninanly
2 o = g a S £ & Y o o o
wazilaenldaasganauaiusnisseAuiiaaluaanaasuynaaadls anisansann
o ! o W 1 ~ A o o a & A o & A a v
sanatadelidanavseuieduanwusnigdnipreailefiefy waviiade lnandas

(Kayarohanam & Kavimani, 2015)
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v

Toana TeAnenAans Fafuiiiag
Bignonia B. magnifical Bull VWA
Campsis C. grandiflora K. Schum. 198704

C. radicans (L.) Seem. 198704
Crescentia Cr. alata Kunth Auflnelse

Cr. cujete L. St
Dolichandra D. unguis-cati (L.) L. G. Lohmann NG G Tt
Dolichandrone ~ Do. columnaris Santisuk WAY}

Do. serrulata Seem. WA

Do. spathacea Seem. LANZLA
Fernandoa F. adenophylla (Wall. ex G.Don) Steenis uAln

F. collignonii (P.Dop.) Steenis meqmmiu
Handroanthus ~ H. chrysanthus (Jacq.) S.O.Grose WMARIBUAE
Heterophragma He. sulfureum Kurz WATNAI
Jacaranda J. mimosifolia D. Don GEZES

J. obtusifolia Bonpl. LEZES
Kigelia K. africana (Lam.) Benth. &nsanuanann
Mansoa M. alliacea (Lam.) A. H. Gentry NILNEINLDN
Markhamia Ma. stipulata Seem. WA
Mayodendron May. Igneum Kruz NEEABIAN
Millingtonia Mi. hortensis L. f. tu
Nyctocaloss N. brunfelsiiflorus Teijsm. & Binn. Lﬂdﬁ?ﬂmquﬂml
Oroxylum O. indicum Vent. LANN
Pajanelia P. longifolia Schum. BN
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Teana TeAnenAans FaNuLaiad
Pandorea Pa. jasminodes (Lindl.) K. Schum. AANUAN
Pauldopia Pau. ghorta (Buch.-Ham. Ex G. Don) Steenis FEHINDY
Podranea Po. ricasoliana Sprague LNTTH Y
Pyrostegia Py. venusta Miers NARNAT]
Radermachera  R. boniana Dop ANNNB

R. glandulosa Miq. WATNEYEl

R. hainanesis Merr. Hunes

R. peninsularis Steenis wAs13luN

R. pinnata (Blanco) Seem. BN
Roseodendron  Ro. donnell-smithii (Rose) Miranda WAL RsNGs
Santisukia S. kerrii (Barnett & Sandwith) Brummitt me‘“uaz@

S. pagetii (Craib) Brummitt NNJANNNg
Spathodea Sp. campanulata Buch.-Ham. ex DC AL
Stereospermum  St. cylindricum Pierre Dop. WIARH

St. fimbriatum (Wall. G. Don) A. DC. UALIDAAT

St. neuranthum Kurz LbANTIE

St. tetragonum DC. uATiu
Tabebuia T. pallida Miers (ETN

T. rosea DC. TUWRUGANED
Tecoma Te. capensis Lindl. WILAARL

Te. stans (L.) Kunth ‘Vl@ﬂﬂﬂ?
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NNSANBIANHULNILINIAANAASTRINTIALARIIAS

nsAnEngINIAAIgASLRY LAz AWl

a

TR 4o UuA wazamy (2559) LAANIdn e ilededulionas

A a

ANTAARINYING (transverse section) ¥89D0. spathacea WLANNRAMARLAYTNU (cuticle)

=

= ua// % 1 & 09; % 1 1 = o e v =
Faudie 2 A1 gUsnamadis 2 Aulduduaulasdudamaainan duanluuuy
azualulafin (anomocytic stomata) lanizialufuans ldnuarsazanluileEaduia
WuNsaraNEanglana (druse crystal) Tuwsiuly finulugilsrsadrainlaidnviaanass
1870 LATNUNNIATANNANgLAY
) v = o & A Zoa = - P o

Paliwal (1970) lEAnEAN Uzl LEa T URI 109N 9AUANIIANSRIUI Y
59%n WEwn B. unguiscati, Mi. hortensis, O. indicum, Py. venusta Was Te. stans WU71
o A Az p e \ p | a '
waynadanAnsddinlunsuansaesly uasinlunszanaatitisnunaisluninngn
tsnntanyly

Ugbabe ka2 Ayodele (2008) lAAn®anEaisn183n1AAIER TR 901l

| g 1 a a o a [ o o [ dgj
W‘HQ\?ﬁLLﬂVW\‘]ﬂ’NIM1M@Lﬁ‘EI A1 11 1Hin TaaussenaansUzdn £l ANU

Aunessilinly - NedaulugfaneddinlusuvagiviiaiieEiaduie

v
v a

(raised stomata) &MU J. mimosifolia W8z K. africana iwutnluwuuet1fiietiaduin

(sunken stomata)

afnaeelnly : NadaulnaifAdneddanlusuuuewalulafinaniiu

K. africana dwuinluwuyuleezlamin (diacytic stomata)

v 1
AIMAEAINUULLLTITUNY (striae occurrence) - Nadau e NANEA

LTl anaa 8RR UL U WE LU BLA v E 1 uaaeRialy 8nidu J. mimosifolia,
T. rosea WA Te. stans ﬁwummw‘gwmuﬁmmﬁmuumﬂu Wae Te. capensis
FnuananTLNLTge s Lely

Ugbabe, Ayodele, Kalpana, ka8 % Okogun (2014) lA%i1n AN ANt oLy

NNEANIAA GRS TR ILNUILN T 9ALANINAN9 LT DA TR B Auqw 11 shalaeussane)

4
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ANHULANATY AIT

o

v
v a

dld a A A
UNANEINLUBLEB TN
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139UA AN
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NEHNIUDLERTUNI

a

U9 laluiuen aniu 7. rosea uaz Cr. cujete Hadluiiadeduiing
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danly : Raqnailedidnsaddinluenizialudussuazdauing
finlununesuelylafnenidu K. afiicana finutnluuuyleeslasn
Bieras ka2 Sajo (2009) l&AnH1N18dn1AAanTIa9luNTA WY 30 1T
Fnuluusnda 3988 T. ochracea WU91 ReatintiEtn Ui 1 usnaresly AARAL9N9Tes
Tugaulvnjszneufiaalesanlailad (spongy mesophyll) ag1anuiuduluane
fidaumesundinniilaflad (palisade mesophyll) Haendn lanuniravaunan wasiiinuly
sUIeARuINanaN
Mahmoud uazAty (2016) lBANHNANHLEN1EANIARIART L Ma. platycalyx

g

ol uNT9ALAINANanaR8aiUMa. stipulata us ldwululsemnalng wudnmad iy
& A L a A \ P = a o '
Watladuiofglsnananemaed tardinluwuuueustulafinenwizdiuaisaasly
wuaugilla (peltate trichome) 131Ul EIadURY uazdanuanlidsoNuULUAEAS
(non-glandular multicellular trichome) L3t adLiiaLgiadiiia s‘jmmmmﬁﬂgﬂ \Wu (raphide
crystal) uazuangLi3au (prismatic crystal) luilaitiadunaimnd (cortex) 1@l

Babu ka2 Antony (2017) MRAN®IN1E3NAANER T IR HRNTIAUANIIAN

a dl a dl 1 o % %

ana Stereospermum U191 HA daiiluatiadnlddnsnszatawugludssmealnafae

ANTAARINARNS LB WA St suaveolens, St. colais var. shendurunii Wa e St. colais Wil

!
el o o

ANHULNLNNIAANENINAATY ol

nsazaNnan | AnangUilinlu St. suaveolens wurangUisdnlu St. colais
wazlinunanly St. colais

NATBIATA (vessel) : naaluiaTAns gl Ivaneamnn anu
u St. suaveolens AwLANTATATNAINEIAENY

ArLVUIreamaaalanu (stone cell) : Hradalnuszudnaidule
2AUUANNRATLARN (pericyclic fiber) 114 St. suaveolens Himadalauizniaasn (cork) i
St. colais wWazRITARAINULB T LLENTBIRGWlY St colaisi

Kalyani, Sanjay, ka2 Avanapu (2018) EAnwn1gAnIafansaaiieiie

Fulnreaudulufiaaaduannedng S1uau 4 150 WU Te. stans, Te. capensis, T. rosea
wag Te. gaudichaudi DC R8N19ANHINIUNEDI9aNIIANBLANATAULUUABINIIA

v
o o

(scanning electron microscope) WUANHUZNEANIAANGRNSNANATY ATl
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TUAUAITU : Te. stans uay T. rosea N1ugLTa dau Te. capensis
fauiadiiaq (unicellular trichome) WA LY ULLLWANAY (branched trichome) §91
Te. gaudichaudi ﬁ“}mummsﬁ@ﬁ(multicellulartrichome) LL@?J“iJugﬂT,@i

sfiareenly - Rovha 4 a8ediUnlufielud ussuazidutn oy
azunlulbsin

nsAnsmMedmamansiiials

Santos LA e Miller (1997) 15 Anm®ntadniadansiile oo
ana Jacaranda wazl¥Fnmnsaniie 2 alaluanaiifiinisnszareiugludszindlng wudn
J. mimosifolia finanuiizessuaunaa 22-39 iasremaeiadmns Tluduguinas
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WUTIANUUITAN (ray parenchyma) 13-17 LEARAAA1ITINNAALNRAT €21 J. obtusifolia
ATTNTTRIRIUIUNALTA 1011 iTadAE AT AR AT & U uAUINag
64-100 lulasims Hasusnavesmadidule 724-1,082 TulAsiums AINURLEINLTIANN
WURFAR 12-18 [IARFABANTINNAALNAT

Pace WAz Angyalossy (2013) 1EAnEansuLIeAn gl vesii
NALANIIANNUAT AT WUNTFNEHILANEANAAERSUaNtat1a L 10 1 SNl
MATE 11y gUuU U999 LEUNIUAUTNANNTBILIALTA NITNITANLVBIIA LA
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n1snanuuIrastuaniulungina JUBNaTa AN IkliuNg (perforation plate)
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a % [~3 A a = 1 o =
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(vascular cambium)
¥ K o a c dgj v

Pace WazALE (2015) IAANMIANH I N8TINAAdRTIe9L et an
~ - ! P . Y o > \ | =
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2
anuluy ldwunanluiald
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Tugusdrwialifasnsoiudnezaeslulinndan uasfanszanusyydainaans
a4 oA o A e o . e A @ o \ o o = - .
W Faandty danuniiufaadne Juliiumiade aneaizialdaasig dezlaadaacive

AR89 LAZANMUANNILILATIAINTNNINTAL AN
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2. tdaviufnanszansmlidaNuNanie
3. Uaiusaansemnugnin

o v o A a % o o 1 tzllta o % % %
4. 9die 1. - 3. fuNTynTia WAL AetNaNTaLLAIN9 TRy
5. Wuealdnaiutlpiafinauesiusaasing uazsadoeiman i

8aunssas b lainiig

1
a

wsnatnssuldndnasuneliiGauasudo W leungaungnimngl 40-60
= dl o U U aI/ o o 1 o 1
YA ALTEIA VAN IR UNAT 24 T21N9 UIFa81998Na1NAI8 L UINAE NS
e 1 v = = o A a . v o o V@ = o o 4
falduiiaaaasunsem AN N W Ivd dnundnmausailwaanan 24 dalug N
AUNINAIDENGAZ LI
aaa v a 24
AeRANTslNUUNTEAHRANS SO LN
zﬂl o 1 9/:#‘ % a v =S o va :// o tzl”
IHafnag1anssnllENUAIaTIN LA ANl liRALILNT LA EHANNTUARY A9T
1. 19290 1 NUUN 2L AN HAUIANANL TN 30 LHURLNATLAZEIND
1svannuL 42 [wURNAT Intn19Fnasinelinsanansaadnszane wan Msnaduasiusiaatingls
1 % 1 % 1 val v dl v v dl a v v
wuu Aausasaatinalillanatenis Wunlunseauinudieivafnadayanssnsld
2. Wsagaietlaieiunndeya

v v
s =3 o 1 (d

nadaAllAfiusenafmALANIIANY AU 17 ana 21 Tl Al

AN914 2 PeTaLaTANIeATF et 9NN 1 lunNsAnHINNEA N AR AR T

NENANBN
Ana 4R Fafuiiias Aol LUNELA
uA2agng Aaagng

Bignonia B. magnificall ‘Ll’lm_ﬁﬂ']\i uumﬁ A. Srinual et. al 20/21
Crescentia Cr. cujete gy NPUNNNMIUAT A Srinual et. al 13/21
Dolichandrone Do. columnaris TGN ayran A. Srinual et. al 16/21

Do. serrulata WAL UATUNEN A. Srinual et. al 4/21

Do. spathacea WANTLA N fi A. Srinual et. al 17/21
Fernandoa F. adenophylla wadn AN A. Srinual et. al 9/21
Handroanthus H. chrysanthus WResEUIAE AZLTUNT A. Srinual et. al 10/21
Jacaranda J. obtusifolia LEGEN UATUNEIN A. Srinual et. al 3/21
Markhamia Ma. stipulata LLﬂﬁ’myJ UATUNEIN A. Srinual et. al 5/21
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= o

)}

WANANE
ana 1UR Fafuifia AU RNELRT
uAagng AN

Mayodendron May. igneum NAZABIAN ALTUNGT A. Srinual et. al 11/21
Millingtonia Mi. hortensis y AZLTUNT A. Srinual et. al 7/21
Nyctocalos N. brunfelsiiflorus wisaviytlas ATUNIN A. Srinual et. al 6/21
Oroxylum O. indicum WNA ALLTING) A. Srinual et. al 8/21
Radermachera R. hainanesis Hdunas NIUNWNRIUAT A. Srinual et. al 18/21
Roseodendron  Ro. donnell-soithii winesFAenas NJWMNKMIUAT A, Srinual et. al 1/21
Spathodea Sp. campanulata LLALLAR NPUNWNRIUAT A. Srinual et. al 19/21
Stereospermum  St. fimbriatum LALIAAAT uuwﬁ A. Srinual et. al 21/21

St. neuranthum WANIIL ALITING A. Srinual et. al 12/21
Tabebuia T. rosea TNYAUFTNE NPUNNNUIUAT A, Srinual et. al 2/21
Tecoma Te. capensis WOIUARGIL UUN3 A. Srinual et. al 15/21

Te. stans nasgls NPWNUIUAT A Srinual et. al 14/21

NNSANBIANHULNEINIAAIANS

Pngusqat1 luNTNALS AN NS 1 luan1uaa 70% d19snetinliiazana
TnadanlunduTadniudauastaninanysol sautiueiuluuazfiuluduy 3 dou wii o
AUATNAINNEND TATUFAAEN9RARRINIUANTALSAHIANINITAS atiNatas 24 21N
o Qy o ] =S d” di 3// a aca a asal o % 1 =&
TnTuAqasNNIAnE e atuRa lu e an1saania lu 250191 kRwlula wazAns

v
o

ANEANIAANZRT NNAB AL IALINIINATNI TN AL ATl

NsANEILRALEATURD

= d” dl :/j a = dld a a [~3 dl I = a
ANBLUA LEI@?JMNQ?J@QELUW?]WNTW?LW?QJLW‘LIIG]LGINV] VLNLfluIﬁ‘ﬂ'Vlﬁ“ﬂNﬁ‘@\‘]?ﬂil
ﬂ’]?ﬁﬁ]LLVIZ“IJ’ENZ%/WiIﬁﬂﬁﬂﬂﬁﬂ‘i&l”]ﬂ?‘ﬂﬂ«l‘ﬂ@ﬂlﬂ Wunaelu wazi3nnseudneaauluiy

Y :/j 1% % 1 aad =2 o dgj
Wunasluisinuuuiaziuatsasly lnaiisn1sAnen A9l
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N198anwHA (peeling method) wazn1svinliaeululd (clearing method)
=3 o d” dl :/j a o a i 1
dunsAnanrusrediafiaduialu anwae sis warniwmialnly
, = dll , \ Aaa = o
nsazaNan96i19 7 798 Dedautlsznanau o) iy au slenaranans Inaiaanisfnm Aall
(Aruasann Johansen (1940); Lersten Way Curtis (2001))
o Q” o 1 a Qi 1Y 2 =

1. ihdudaeteingaisnnmlifieasniseandas Tudainu

2. ingusatinanfnluansazanslmpanlansanlas (NaOH) ANindn
5% N1 1¥isaeenglisana

3. WnTudqatglludlugnsazana lananlallaan sy (NaOCH) Wannli
paaengla

4. ANTUAIBLNNAILTNAZRA 4-5 AT

5. UNTUFABENNHIANTINADNAIELBNIUDA 70%

6. WnTuFaasinglifianfae@a1Waiiu (safranin)

7. winusetglweniuaanNling 70%, 95% warieanaaeaduysnd
(absolute alcohol) liN@ANTNaaNANNTURIEIN

8. Wrdusaet1shiludluneaneaadduysainanlaau (xylene)
Tusmsgdau 1:1

9. thdusneseluudlulaawnenilidusaasnela

10. nnnaladfaaansuiinglas DePeX

NNSANBINNEAINIAAIARS UM ARAUNG

= | ] = o ] % al

Anmdqutlszneusng q sesi s luiuInafnasusnluiaziiuly Ineaiinng
A o 1 dl =8 1 a o o =S dqj -dl og/, a =8 o 1 a
LABNA2AL NN AN AN AUA LN AN L LALE AT UR ANHIANHE d71tlsenau dum
n3dnEeFiTeaduazitaite 189919018 1ulAT9a51959 7 uazdautsznausiig ) Tu
weiulunarBrululuniasnaqng lnainanisinen Al (FALladann daa31 53380199
(2538))

N35N38W19 10NN U (paraffin method)

1. T UF 819 AR INL914 Taewdaduusnaaeuly Wunanely

ynaiszudtsrauluduidunanelu waziruludaaluidnlnu uazudluaniuasa

ANEINTW 70%
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v

2. udTumeen9luansazany TBAA1NsLAl 1-5 uas TBA U3gNT

TURAUAY 24 T2 1N

v
o

3. wiTuFaet luaNTaraNe TBA U3gnaNann1T1iuaats (paraffin oil)
{uaan 24 FaTus inatwnsmdudingumasguassinating (infiltration)

4. paTudaet19lun1 1A wLT4ND (pure paraffin) w&a1in 15 lugeud
grUNNH 60 B9ANEALTHA 5 AT 7] AY 6 Falng

5. 93 uAa a9 aUunNI T A ULEgNT Uaeslinisndundasialunsey
WANARN (1ing) WADIAGINFUTBINTALNANEAN (mold) w&atin I Aavusuviald

6. FinTumaag19AaeLATadlulAsInd LU LLAeY (sliding microtome) 1ag
ANNUAAINNAUY 10-16 1H 1AM RS BaLarRssuUay (ribbon) Adealalundiatingu
AUUNN 50-55 a9AEATaANNIAaTFAY (gelatin) 0.1% Taaaniin uasinliiudiebios

4 .

LRGN

7. thalafdaRAsuLauetnatiey 24 dalug wirenflandaladlaaudalas
aslulaAuNag1 9NN AuaananTuFIasing

8. utalafluansavansuaanagasduysninanloau Tudnsdau 1:1

9. utaladluueanagadduysniazianiuaandnuidindu 95% waz 70%

o [ % dl s v v v v o ay dl v

puaAUNelFuANdndulfdenafeeiuAtiann 14

10. wialad @ WsHuudaun lddneiniedneddlunuean

1. w18 laF g1 7aZaeN IUBAANNENT W 95% way 70% ANATAL
dl % v v £ v o Ay dl v
Wwalfumnudndulidenndaeniuationn b

12. widladlunnasinau (fast green)

13. wialasluansazanaieniuaaniuidingu 95% uazuaaneaesduysnd
ANNANSL LINEANAER 1N ULAYAILNBaNANNAIENa

14, wialafluansazarsuaanagasdnysninanlaay uazindunIung

I ¥
a

(clove oil) luemagau 1:1:1 ivan1 1idntianladulazdoianiai
15. wiglasluansaraaueanesgasduysninaniulaau Tudnsdou 1:1
16. wigladlulaawineni it usaasnela

17. niinaladfaagansuiinglas DePeX
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P a ¢ & v
nsAnENIEAINAAERSIHa Y (wood anatomy)

ANIANEINTLINIAANARSITe Az iAanAusaad e lda N3 namiiaann

v 1 !
A A AA

uAuetnetien 1.5 wWAs eANAENAULIINLATYNa T siuNT NN TATea319sinariy

v

o ] dlil =2 aaa = o
ALAIUNARINIIANE IAERABNITANE AT

s J e
mimmu'avlmummmqmsm

]
a

funisAnelasaas1esing - veeladuyRani (secondary xylem) T9wy

a

a

| a Qlld a a a = = o
WILUNNTUANNNITLATTY LIF]‘L]IIFW‘!IF]EII]N (secondary growth) IngaziiunisAn®IN19 a0

k1l

'3 dgj dl a 1 [~1 v 1 = . c Vv <
roamaduaziiaitiariasne lulndn lun wawa weAn (tracheid) wadiduleluladn
waziraa L An T la s muﬁqmmmuLL@zLenmi‘ﬁLﬁmﬁm%u°] (Anuilasann Pace

LazAny (2015))
1. Aingudaetale liidunssgnuasfaunn 1 cm’

v
o

2. FadufaasIafmeAtedlulasinuLuLaeuluAn Ty 3 o 1AwA

FIRRNNU14 (transverse section) ARRAINNLATAN (radial section) WALHAMIHN LIUUIWTL

o o

Haduia (tangential section)

3. fianTusnasnludsnsfunaqtin ldf1eatnned9dgnuinuaan

4. udpadngluansazataaniuaanudnd 70%, 95% LALLAANAERA

o/ g o

NUTIRNNAIAL LNBANENDBNAINTUAIDEINY
5. itusnatellutlueansgeddiysninanlaauludndon 1:1
6. iausaet19ldudlulsdunein lidwietsla

7. uiinalassnaansuiinalas DePex

nsAnEUF AL A UA N UL NI NAANRAS

k% b4

ihalasnnamlianniswisenaladiaualdiunnainfoandesqnasml LEICA

v
o A

MC170HD uaziindiagyanliinnrinnisiimsnziludnenizsing o Al

UFTLNLRANBHUSTINL

|
=

o dl = [ o ' A a dl o =
Uﬁ‘?ﬂ’]ﬂﬂﬂ‘]ﬂmz‘ﬂwuLL@‘&ZL‘LE‘EI'LILWHUﬂUm@@ﬂWﬂW‘ﬁﬂuﬂﬂu ] NNINITANTIN

TneiiaualugtluunaesAtussans nwdsznay uazasanlzaLme
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¥ I
n9as1egUIs U
o o a rd‘ ¥ A 2 A dld A o
anHaiznednIAAEa N lAna319gLRs 1 uesanAnw lne Aan sz e
a dl ' o oy (Y dgl dl :: a a o
sAsunuansneiudunme 1Hun dnwosilegieduia nedniaianiluniafnagig
o a IS da’ ¥
LaTANEUENNEINIAANERTILe L]
a o a ¢ o v o o
nsifsauiauaNHUENEINIAMAASINA AU LAY UADNANITINRLUN
ihansuzneiniaaninane lAun ansusiiiatiedutio nelniaaans
v
Tunafnaan9 wazdnszniaanIaAaniide 1l li3arsainanisdasaniunisdnngs

Tnelddaganistinluianaaaiiayuiioganisdna LN NI ALANIAT



unN 4

NANT5IAE

£ o a 1'% 1 ¥ d” ¥ A g
AMNNTANEIANEUENEINIAAaRSTaILNK Y fnwly LL@::L‘H’rJiN%I@QW‘I]’Nﬁ

1 ac a ] v ] ac a a e
WANNNANN Taedsniganniatazni19n Mindulula n9suasn1 Wiy wazn1gInAAan s
Aﬂel ¥ 1A o o dgj
Luﬂh\l NUIMHNANBUSAIU

v
a a

a & & oa a = a a ¥
Luﬂlﬂﬂ“ﬁuNQIUNNQLﬂ@ﬂUﬂQﬂu 2 b 1@LLﬂ UL TIUUN LR S LU TEIL I@El

=

4 k' 1 ¥
ana o uAuIIARAUTaWANANTY LA d Lt daEatura Nzl lduuan gudg
d' = ! 1% a s = o :/j 1% = ] o s 4
uaaLN ¥eeglieadisandad TneanamNauiuiIaeIA I uITe LANFINTY NULEAA
o & v a o Yy K y & = = o !
prunsaInnurad 3 uuy 1Hun ¥iian vinAuw waz@ay Jdanly 3 uwuy T&un
wuuazualulamin lalaalafin (cyclocytic) visannalasin (paracytic) dawlua)iinlulue
a % 1 = A o a & 1 1
Holufinuans N 5 wuy Ae rwmadiag 1unateas 1131l auglnnn wazausdenuuy
& = a v | & a a = =1 =
waNLIAR ANFAZAN 3 Tila 1N LIadazanashnduas HangdN waznanglang
>4 L) _\ = = a = = b % 1 o

mMafnaeuERluuFaaauly BatadauAaiul 3 uuy laun daiau
Tddmau uazdaauenizialuiiuuy aaulud 2 guuuy Hun seululAsuazasulunss
] 1 &
anulvnuansasaNduTIasazanans

mMafAINLREluLEIuszuIaatluwazidunanslu RotAaauAInu

o o

13 oy tun datau lddaaun wazdauanizialuftuuu iraatiadaduiadaulug

(% 1 1
a a a = 1

= ug// dgj dl o ! & o Y ¥ 1 =
N 1T Lsﬁmﬁlummﬂ@‘ﬁumwgﬂa"]mmaﬂu%uﬂ‘ﬂum\mummuummzmum\‘l Adnlu

v

¥ A
v a o

1 o a o ﬂ” dl =\ 4 :./I a u’/j s o =
agszaupaaiuletoduiie FuildaWaa waniluduunadmauazdualasadaay tnad
dunnaafaiuialufinuuuiasfumes madagUsaiunrsduvisennaizassaiu

al al % :/I 1 1 a’// ' ala 1 1 1 al o a’/l

seillen Beadn 12 4 doulungjduassaadatesaiizylsnelaiuduauzasdn 2-6 4u
] 1 &
AU N AT AN UIARATANANT

MAAATNNBEU UL LA UNAb BatARauAN Wl 2 wu THun da1au
uazlddaRy IEafLRaLgaT BRI NILIARNNINANLLTIN U e luLasidunansly
[~3 £ 1 v % v al ] dgl [~3 £ v 1 al
dntiey gud19eadunanslulunipinaoediuuutuiuluyuanan e suazfuaned
o % o % a 1 [ % zﬁ” [ a A ay dl' dly % &
Anwnuradnasag Wunansluiawsauandeiuauiuriaie ilaEanNwlsznausaiag

WA FENFDatAuLBLA F1Ua 191890 ATIaA AN UNTHANNANITARAINABLI9ANA

dunquadludunatsly WaEasanfesiidnvieaass 1-3 nan 8 3 gUs1e lhun



33

giaanau gilAzananan wazgilseadnagilinla Wwinvieandasuuudnanesd iadues

U

=

Aua19Ee9an TuFAN R IUW A99NANNTa9AYAA AN ITARNLIIANT UNNTHAR
asazanduadazanaisananglFay

maanuenuluglieluniadauonsaastinuludsiline 3 wuu Hun gilse
nax gilaelainiveu wazgldrspdneglvala AdqARauA9Y 2 WUl AB TAlAULAL
lidan imadluiiadadufinfijsanamdesadusznden 1 9u fau 4wy Ae
PUIARFE TUMANETaS TuseNLILTA e mad uazaugla iieiBafulineufnnmad
wnmﬁmmzmmg’%iﬂ UNTHANNguTaRaINas saANINIzanafalntsa L Waidia
ANAEINTAviaaaead 3 31909 1 g1laanan gulaelainiuau uazgilsemdnagilinda
lnuanaddavieanidas 1-5 ngu nquiileidesndsailudavesdosunuiiiadas
Favieaaead ialnuaz loduGeaesialuiuiialinuaiu Inaladuinaa Basse iy
anulvniansszanidusadazanans

el fuuamssanuaana: Welifinsdeihewnagauunszdnnszans
nataiang dugadideeviesunguiszanns 2-9 gad wisshuunialifanenizies
Wiuuneenadl 3 uuy THun 1 409 1-2 wna uaz 2 wao

Walduuonisinaiuuuadadl: wadnssdnnd 2 won tHun Talumgan
(homocellular) LLZWLEILVI@T‘;‘L%QZM (heterocellular)

Walduuansdnainuusruiuindududa: suunasaduunuady
(alternate vessel-pits) W’]LﬁrqﬁmLLuq§ﬂﬁLﬁlﬂmwmLLuQﬂﬁ@ﬁmﬁﬂzWUﬂ@uL%@’W’maﬁm
6 wuy bawn Taluada aim 1 (homogeneous Type 1), laluaua 18ia 2 (homogeneous
Type I1), Taluaia 15im 3 (homogeneous Type 1), @nalsaia 18m 1 (heterogenous
Type 1), t@nalsaia diim 2A (heterogenous Type 1A) waziginalsasa 1iin 2B
(heterogenous Type 2B) Lsatialasazanfulmasazanatsduas nanglil3au uas
Wautle (Amyloplastid) TUNTISIANIULBATARWIANILIANIMUILNY (B1989Taya

neAnTAANaRTiEialiann Carlquist (1988))

[ ] A 1 ¥ s
sUAsussyanaraIigsAuAnIaAlulssinalne Tneldansoe
meRmadansidaatuialuiuinmg

1. Athnlusuuwn s laminlswdadiaduialu. o 10. Nyctocalos

1 v
= o

1. R Tunuuwa s R n e atuiia LU 2
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2 ] A 1 ¥ o
siasussyanaraIngvAuAAeludsenalneg Tnaldansoe

a ¢ & & & a [ o 1
neMAAdnsIlatgaduwie lutluinum (Aa)

2. 1988 Wt FuRa TUA UUURFUI NI RIMAREN . .o, 3
2. viaa e iaduia lufuuuliigUmemaemaen. ... 7
3. Haugtaaluiie i adulia U AN 7. Markhamia
3. laifaug o lufaiEla duia TUFIUAI. ..o, 4
4. FRwpaauARuLu By luiba e duia lusuang. ... 13. Roseodendron
aa A a a Q” dﬁl dl :/’ a % 1
4. ARARAUANULLLE AU D ERTURY TUF VAN e, 5
aa = a a al d’j dl °9// a 2 1
5. {RapaauARuLLUBaU R EaTUR JUA WA 5. Handroanthus
5. lsdfRaeAauA LU e U lwHa et i A WA . 6
= s a a d” dl o’/l a 1% 1 .
6. NITARAZANANTAAALAG MR LEIBTUR IUAWAN . oo, 2. Crescentia
6. lufmadazanansnngLna it Ui lUF AN 16. Tabebuia
7. HunluuuulaTaalamnlwdiadiaduiiolu. .o 8
7. Junlunuvazualulain e ot uiolu . 10
8. NN Ul Rt WA LB IULIN. oo, 1. Bignonia
8. TR YN U R R R  TL AU e 9
9. AnansUidn e et UR I e 8. Mayodendron
9. iﬁﬁmﬁﬂgﬂ W lsaEafuialu ... 12. Radermachera
10. FRaeaauARulLLE W lua iUl JURaIfiu. ... 17. Tecoma
10. TdRRAAaL ALK WL e T WAL U AR 11
aa = a a — & A S a o
11. ARPAaUAMMLLLLE AN WD R T UR LA UW. e 12
ala A a a a d” dl o’/j a %
11, HRIAADLAINULLL U IR AT WA AU e 13
12, NUUEIARARIALTIDUBLTL oo 9. Millingtonia
12, 1R AR A ILTULBL T ool 11. Oroxylum
13, RUUNAET AR LT WA, 14. Spathodea
13, TR IUNA TR R LI DEUNA NI e 14
14, Ruuwaasiasaluiateadwialu . 6. Jacaranda

v
o

14, ldHaumasaaaluitaEiadunaly ... 3. Dolichandrone, 4. Fernandoa,

15. Stereospermum
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[ a A 1 ¥ o
suAsussyanaraInigsAuAnaAlulssinalne Tneldansoe

a [-4 a 1 % [ o
NMEAINIAAIARATNIARAAUING LLN‘IJOL‘]J LL@Sﬂ’]‘I.ﬂ.‘LI itlutnaun

1. Siradavesdluuiilugs o uAwaEsEuEN .o 1. Bignonia
1. Hradatasqluuiulugts e laiusduen. 2
2. dansazanunangUBanumdunanalu. .o 11. Oroxylum
2. lsifiansazanfunanguiBanumdunanalu. ..., 3
3. AAUlUgUITWUWOU. 4
3. WAUlUgUSNaNYEARNYWATA. .., 7
4. Ruaasaen AN 16. Tabebuia
4. laiRamadaen AL, 5
5. Anvieaazegliananlwdunanalu....o 2. Crescentia
5. lTavieAndnegUireAsaen eyt A lAUNaN I oo 6
6. Mg UtatBmAMIY . 13. Roseodendron
6. laidangUTat BNl o, 5. Handroanthus
7. Nfpvieandealudunanalunannan 1 nga.. 7. Markhamia
7. {57 A A TAUNA T 1 NAN. ..o, 8
8. Nupaauwnauma luusilugUs I uuyieeng. 9
8. flLﬁﬂﬁLLWEL%@IMLLﬂJHTUgﬂﬁ"NLﬂuLwi\‘izﬁgu ................................................. 10
9. AAUTLRANHTUSAT. ..o 12. Radermachera
9. auludaNEUETAY. ... 6. Jacaranda
10. RUUNAVIAR AT 14. Spathodea
10. TdRmwa s AU 11
11, AR9AAR LA ULTREUN A1 IUT AR e, 8. Mayodendron
11. ARopdsuAsivswandunanslulddman. ... 12
12, DOUTURANHOUERATY. ..o 17. Tecoma
12, WU THRANHIUEAT. ..o 13
13, FWIIHFUIWNAN. ..o 10. Nyctocalos
13, AMUIURGUINARIEIAL o, 14
14, Ydomvaanaeslufiauludugiiala. o, 15

o

14. A¥pviaa @ lufinuludugoananms aATanan. ..o 16
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2 ] A 1 ¥ o
siasussyanaraIngvAuAnANludsenalng Tnaldansoe

a -4 [ 1 % [ 4 1
ngmAaddgnsnAanNeLEYlurazMuluiluinum (Aa)

15. filavieddeshudunanaluidugrienenas. oo 9. Millingtonia
15. Adpviaanaesludunansludugioamnas.. ..o 15. Stereospermum
16. HpviaaaegUaneldusuaulufiowlu. 4. Fernandoa
16. AdaviaanaesgusnananTufiowlu. ... 3. Dolichandrone

suAsusTyanarasigIsduAnaAglutlssinalne Tneldansoe

a ¢ a’ Y v & o
mmn’mﬁ’mm‘tu'ﬂiu Lﬂumm‘m

1. NE38zAN R e, 5
1. AR AN IR b e, 2
2. nguEagw L sANIuLTAITuLUUEme TSR AHA 1. 17. Tecoma
2. nguiraan AW FAR L uuunameTsRa 4 8a 1. 3
3. ngNEaaN L ANMLTARITuUULEma TSR 1A 2B. ... 1. Bignonia
3. nANE@AANIL AN TAR I TuuuLEalsalE a8n 2B 4
4. NIRRT FAR T ARAINT1 9 T1IN 12 WD, 9. Millingtonia
4. WSIANWUAFAR Tl AR AN umaY 1 U9, 2. Crescentia
5. NANTAZ AN ULIRRAZANANT ..o, 6
5. TR a1 sa AN T AR AZANANT. .o 7
6. HansazasTuANIURTN . ... 12. Radermachera
6. laifansazanTunang U BTN ... 6. Jacaranda
1 I a | a o a
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P0: NBINIUAN TENEA. (2548). Ansustlszanesasld 3. ngawne: Fnatiudan
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nilsenau 61 ansuzdug1uanen1e Ma. stipulata (WATIYY)

P0: NBINIUAN TENEA. (2548). Anmustlszamesasld 3. ngawme: fnatiudan
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ndsznau 64 ansuzdugIuINenu8s N. brunfelsiiflorus (iAsansilas)

P0: NBINIUAT TN, (2548). Ansauztszanssasld 3. ngamne: Fnediudau
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nwiszney 67 AnwnirdiguiInenaes Ro. donnell-smithii (WaeLsReNgs)

N ABINIUAN TENE)A. (2548). ansauzilszanssaslsd 3. NN AHURIU

]1A ANDITA WIUR
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o L a8

nnilsTnau 69 anmueAUg1UINENLR4 St fimbriatum (WAHRAAN)

ndsznau 70 anHUEdUgIWINEN18e St neuranthum (WANSE)

37 N9INIUAN TENNEA. (2548). Anmauztszamesadlal 3. ngamme: Fingdjugdau

ANAA AND LA NIH
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ndsznau 73 aneueduguiinanaes Te. stans (nesale)

17 N9ANUAN TENEA. (2548). Anmuztlszamesadlal 3. ngawmme: Fingdiugdou

ANAA AND LA WIURS
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