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The shoot apsk of Barleria lupulina Iaindl. is dane shaped,

194 microns in width, and 66 maicrons in height. It consists of

2 layers of tunica and a region of corpus. At the stage of primary
growth of the mature stem, the eprdermis consists of 2 - 3 layers

of cells such as epidermal cells, 2 types of hair cells, glandular
and unicellular harr, lithocysts and guard cells. The cortex
consists of 3 - 4 layers of anqular collenchyma at the outer part,

5 - 6 layers of chlorerchyma at the middle and 6 - 7 layers of
parenchyma at the inner part. The shtele consasts of vascular

tissue at the outer part and parenchyma at the inner part of paith.
The vascular tissue composes of phlogn at the outer part and xylem
scattered arcund at tle inner part. Tre protoryler appears in
cluster, 2 - 3 cells in each. Duraing secondary growth, the vascular
canbium nccurs between the primary phloem and primary xylem. The
eprdermal layers are increased into 4 layers. In the cortex,
clustcrs of fibers are differentiated fram the angular collenchyma,
and sclereids are also differentiated in clustcrs fram the
parenchyma. The conspicuous endodermis with Casparian strip 1s
easlily found at the inner most layer of the cortex of the older
stan. The vascular canbium divides and then gives rised to
deravetive cells at the irner side of the cambaivnm ring. The secondary
vascular tissue has well-developed secondary xylem wvhich consisted
of radial arrangement of large vessel members and tracheids, rows of
fibers, alternated with thicked-wall parenchyma, and not well-

developed secondary phioem 1s included in the secondary xylem.



This pattern of secondary growth differing fram the commen is

called ancmalous growth. Thick-walled parenchymas are differentiated
in the pith. The veriderm 1s noc present at the ninth interncde

of the stam.

The leaf of Barleria lupulaina Landl. originates frov the

base of dame-shaped ape<. The initration i1s shown by anticlanal
division in the first layer of The tunaca and by various planes of
cell divasion ain thce second layer, resulting in a group of cells
protruded from the apex, known as a leaf buttress. Tha leaf
buttress continues its growth in length and wadth by davision of the
outer layer and the inner cells and reacts the stage of leaf
pramoraium. The leaf primordium comprises of one outer most layer
which causing the primordium to extended upward and some inner cells
which resulting in the width of the pramordium by cell division,
until 1t becomes to the lamina forrmation stage. The formation of
lmina begins by cell davisions of the marginal meristem differentiated
on both lateral sides of the adaxial of the leaf praimordium. The
margiral iritial or surface layer of the marginal meristem divides
anticlinally and the sulmarganal initial or subsurface layer of the
marginal meristem divades periclinally and alse in many planes of
cell division which makes the growth in length and width of the
lanina. at the early stage, the young lamina ccnsists of 5 layers
of meristematic cells, the adaxial protoderm, the adaxial layer,

the middle layer, the abaxaal layer and tne abaxital protoderm,

respectively. The adaxial pretoderm and avaxial protoderm divade



anticlinally, then qive rised to the adaxial or upper epidermis
and the abaxial or lower epidermis, respectively. The cells an
the ada«<ial layer becamne longer and durfferentiate into palisade
mesophyll, The middle layer of cells daivade to make more layers
and differentiate into spongy mesophyll while a cortain cells
repeat an cell division to make a cluster of cells, a procambium
cluster which differcntiated into vascular bundle. Fence the
lamina of the mature leaf conmposes of 6 - 7 layers of cells. The
stoma 18 slaghtly raised and found only at the lower epidermis sO
that the leaf becomes hypostanatie. The stamatal apparatus is
diacytic type which canposed of guard cells and a pair of
subgidiary cells arranged in perpendicular to each other. The
leaf 1s a dorsiventral or bafacial type, having one layer of
adaxial palisade anéd 2 - 3 layers of spongy at the abaxial side.
The apical root meristem has three layers of apical initials
which gives raised to the root body and root cap. At the stage of
pramary growth, the epadermis consists of 1 layer of cell. The
cortex has many rather large 2ar space between parenchymatous
tissue and & conspicuous layer of endodermas. The stele composes
of 1 - 2 layers of pericycle and vascular tissue wath 2 -~ 5 poles
of protoxylem alternated with pramary phleem. Vascular canbium
cccurs between the pramary phleen and pramary .yler at the
beginning of secondary growth stage. The derivative cells are
produced only at the inner side of the cambium ring. Samiler to

the secondary growth of the stem, the vell-developed secondary



xylem is presented while not well-developed phlean is ancluded in
the »ylem. This manner of secondary growth i1s termed anamalous
growth. The cork canbium i1s thought to originate in the cortex,
from the adjacent layer to the eprdermis. The periderm i1s not
conspacucus because orly few layers of destroyed cork cells are
seen.

The thorn bud pramordium 15 located at the leaf axis beyond
the axallary bud. The apical meraistem of the thorn bud composes
of 1 layer of tunaca and corpus. The inatiation and develomment
of)thorn primordium i1s similar to those ir the leaf primordium of
axallary bud. It also develops marginal merastem but cannot
produees the lamina. Hence the mature structure of a thorn looks

like a petiocle on madrib and the vattern of development i1s as the

sane as a leaf which reduced in leaf blade.
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Lﬂu‘tuﬁ’aﬂp Ty Tasfumumomumdin i #umasly Slnseedaeinle
Wit o 18 5 dududu fo huRnen vseneuiasiaed 1 o 1t Ldann
(nrueiensmnnaeivay Setuuhithnafindissrouinuandhin sefmaasum

" a

Su a o 4 Y 4 ., m ¥4 a
$ilunme o Baseneuisiin | 90a% 16 ueLus 190U LAY LD L HENAL Seilin

[

afi3 vanflugn wioits

Vit 2T Tnsesiramelusdtofas L a9y ﬁta%mtﬁm‘ﬁ:
Togsaumimnlinase¥aan. S 1dd uiindlihiis Dedunediindes wium o
hi e eiin e uay1edaala s Tin 18l At it i
LR lliued saiei s s fufmue i seddonn Wi Tasadsa
UB-TUTNLT TT

Fesquliin mmmamﬂé’m%’aﬂaqﬂﬁwdﬁan‘lwm:.ﬁarw‘a’mmu TN TR
sty w1 - 2 i Do I8 S 1 - 2 g ity ?;aﬂgu
1u@narereuthily wsrnasi S Taoamussn iavng seuzusn Tadinase¥g

Vascular cambium IR Cork canbium

atlswrmnagineainXa

g < o
1. AI9ENUINIEANRLRETURBEN IS LR S0t iu Tau S Lanua uean

L H 35 2 = L4
ELI‘J TNLUB LEB LR IO T LURBUDAUD tdamiabl  (Barleria lupulina

randl.) Wapuuginnmipuiidly Lgﬂﬂ@:‘f’lg’.} 9 T (Fostexr. 1949 I 29)

upsatarnIidmalugLey L%"zm’i"mﬁ'm‘luwsntﬁn (Leaf buttress) oty

Wl (Leaf pramordium) dmmnm{mma‘ﬁ‘qsn"iqﬂﬁg'\u‘musmﬁn

agngvFuigaupe N Ie fenlidugeramawil|me  (Bsau. 1965 @
A

e ¥ 4 & w ¢ s w
104 - 10 9) ksl 'Juﬂg'i\]?fﬂ'@ﬂjquiﬁ\'! LAUZH faDLEl f‘ﬁJﬂquﬁi\] Leilitnuan

UUT8 IMABIL R ATNABY  Clamacanthus nutans Landau. (§3u0  g1na
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. o o

2526 . 58) LRYYENILUBN Strobilanthes niveus (raib (Lhauey  ypey
! o4 ; . : ¥ 4

2510 I 63) 97ENBU 9 fipfuipda Veduanninasiftunequsieweiun 1tn

1R3AEasti AN ISy 1d W Reuwolfia vemitoria (Mia.

[]
1960 3 121 - 124) uwediinanlimopdtuuik s 1t Machelia fascata

M8
(Tucker. 1962 © 722 - 737) mAUnfeuAnza<Lila LB LA oURBeRReD g
o g ] &y B @
LWIALIARMINN WA 130 - 200 TunDy  (Foster. 1949 & 30) T

EAAYNHEY Barleria lupulina Iandi. Nzuam 194 ‘lungat douzng

i &
LEOAWNOU  (Climacanthus nutans landau.) HNeuqn 112.5 Tunsou

(f3u) #esmm 2526 & 58) yiinizavidanienay  (Sarleria lupulina

Landau.) H 2 UD? UGUENEARTOWDN  (Climecanthus nutans Lindau. )

L]
&
$1-2ven (15 svsen 2526 @ 58) wfluaed Acanthaceae TN

yilny 2w wminutdnmiweou 1duflun  strobilanthes niveus craib

g 1 1 -
(viuey yemz 2510 & 72)  HeluReere@winin 2 una 1du nezmsung

Ocamum senctum Lann. (vamg  siimd 2526 ¢ 47) ©IMY91 Hevea

U
brasiliensis Walld. ex.a. Juss. (‘U‘a‘x?hﬁﬂ{ tNaal 2528 & 27)

'a B vda o ’ : o
mﬂmamww{pm'lmnn'n 2 un7y H}u Rauwolfia vanitoria N 3 - 5 U072

(Ma. 1960 ¢ 121 ~- 124) U Hiburnum rufidulur 3 4 W0 {Cross.

1973 + 266 - 275) ‘i Daphnepseudo mezerum Y 3 ~ 7 U2 (Hara.

L]
(73 1 -]
1962 ¢ 30 - 42) saw3nasis Wweriuanatsaninadniy i (ied
| o s
VSaedrliifuuos LipseanusenaufantdaansnisuLNg R LY (Cross.

1937 + 266 - 275)

o Y a o o
2.  NISHNMMINIETININLE LEUNBUN S LR S0IL D Tnos S fu

o o 4
Jatnsnwrfuleamiviet.  (Barleria lupulina Landl.) LHBAR

L] ] L]
e HsysemTadduinpan i UTULERMIBY  Climacanthus

nutans Landau. (f3M' H939R 2526 : 58) LAYLLUN Strobilanthes
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niveus Craib (l‘i?Qlllﬁi yang 2510 I 72) iaeiflurel  Acanthaceae
i: ) ° ) 1 éJ. ! Il o
i al uifoimzeenhssiinina il vdmagan Somibuilusasen

L
7849 Lepidagathis trinervais Nees. %«ﬁw’?ﬁlmeff Acanthaceae

=y [Y] dl!: o o
DU (Metcalfe and Chalk. 1957 & 1019) LR AU ER A WD

< o Y
(Barler:a lupulina Landl.) L930nAwlunas sy Taseusuan dduia
p o LY

Usgroufisided 2 - 3 un winufluicamiwey  (Climacanthus nutans

Lindau. ) (ﬁ%iﬁl 89980 2526 ¢ 59) 1u Barleria sp. » Belopenc sp.,

Ihathera sp., Sanchezia sp. WAY Strobilanthes sp. (Metcalfe

" k1 =y 3 LF)
and Chalk. 1957 : 1019) idadewnuludufiteawifuldamiciay (Barleraa
B ) ' H o ! . w
lupulina Lindl.) medisiatuision uasailed ithiigestnyn Seminuiuiy
]

[ ]
1947 Acanthaceae W2lU (Metcalfe and Chalk. 1957 ¢ 1015) T4

ﬁwmn‘lmﬁﬂm"fmau Climacanthus nutans Landau. (agiﬁi de990

. & o
2526 T 59) MSYIUEN strobilanthes nmaveus Crazb  (LWOMEY oy

ey B Y .
2510 & 67) higie 2 diinifloueiiemens Ldadiuadl Spafauhiunife?  (Uniseriate)

K
W Barleria sp. UWHIA wuzwihmeas tsadt Suees thno 1fisy uidnnane

J
it 2 uen W Acanthopsis horrida Necs. izl seabm1uein

= W < -
(Miticellular) M STawbMnhuioifes (Metcalfe and chalk. 1957 &
! o ¥
1015)  mmsnawisaume s ssatsaubiituve e e i Usenaufas s

1 168 KW 2 LR WM 8 Lae MIBUTUSAILERMINNAY  Climacanthus

&)
nutans Iadau. (933 AN9BR 2526 § 59) INMBMEMMD Acanthus

1licafolaus (Mallan. 1970 : 18L - 189) URZLUHN Strobilanthes

]
[ .
pivous Graxb  (MDUAS YARE 2510 I 15) JUEWUBY cystolath Wivm

Tl minmy  (Barleria lupulina Landl.) n&svsenseunn LElw 0

ar <} o
AMLAZ IWIBY  Cystolith MAEAMI AU  climacanthus nutans Lindau.

aqu o . -
(fsam &992N 2526 7 59) UM Strobilanthes niveus Craib
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(WiUEY yane 2510 ¢ 72) T Blechewn sp., Chaelothylax sp.,

Chamaeranthemun sp., Duedalacanthus sp. , Pentstemonacanthus sp.,

Phaylopsis sp., Ruellia sp., Spirostigma sp., WRY Thiochanthera sp.

1 8 o
ﬁqﬁnutﬂm‘i’ﬁ‘lu’w{f hcanthaceae ‘AQ%“A (Metcalfe and Chalk. 1957 &

da' - 1]
1017) @ cystolith wilugneduiiy Facus elastica Lann. Haglu

219{ Moracese MMEmAXww@d wezuhuwnilim  (roster. 1949 I 71)
o o %] u
W30 cystolath il BuntiiderTa Rsefu el uLER BBy

=

Climacanthus nutans Lindau. (0430 #9900 2526 @ 6C) uslshmwdusan

]
YDNERMIMOU  (Barlersa lupulina Landl,) TaUANAIN9 M Clamacanthus

+ ve, 1
nutans Landau. FRIWSTMIMY  Cystolith tuswmiidunodimndiadinfy
pulatmndad (50 d<son 2526 & 66)

51 £ L) 4 = e ] |
nasiinduangr senouBaungy Lnanaa 18 stdeinsiimuin ey
1
P 4 - 6 und fnluuhinguisedhootseiinn U 3 - & una uas Laaviag
3 L]
uTnfluga @t 5 - 6 unndunguidesl sl et afuiisame sy
L]
LY
Acanthaceae %1 9 W (Metcalfe and Chalk. 1957 I 1019) LAAN

G} 2 & sl
MW TLIULERMINIAN  Climacanthus nutans Landau., (540 dv9an

2526 1 67)

E‘ o - ¥
HIFARTIRAEUDDUEN MDY (Barleria lupulina Landl.) WiR19

-3

# 4, ;
1Sy Tsspeusn mu e Lina I uenseaaeiialy

w

v

w ¥ A
lvdulin Useneudioiie tis

o ¥ 4

- E ‘1 s ]
Try ianpgfuuen uns vl mnedindy wey iinibLEes RuwEwua win
(] ] T L*
Enmnsefusistio Ayl Elauuasamnns MEnnAteeowad 1in ean el
o E.,L [ ¢ o a4 o w
nstasafuinseznsnildnlvwed wanadmiisoenluidamiwen

(Cluuacanthus nutans Landau, (03318 64980 2526 & 67)  UALADAIN

A7 Asystasia sp., Qrossandra sp., Dacdatacanthus sp., Exranthemum sp.,

1]
<
Ruellia sp., Sanchezia sp. WAY VPhtfieldia sp. 'm*ﬂJ'i’ilﬂl'lleUﬁﬂu

L7 [ ]
whita Ty 1535‘213071‘1‘5Lﬁqjtﬁu'in‘sw‘susn {lietcalfc and Chalk. 1957 2 1019)
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1 ]
Tms 1S fuinssefidpwwnsidanianey  (Barlerra lupulina Iindl. )

! o) ( # -d' = q d ' ot
A1 dFinashe AmduudiviniinagaSgiu Tnssovdisa einnuts ensefsnsemily

\E#APH MBU  Clamacanthus nutans Landau. (540 §490R 2526 5 59)

1
=]

& ! a : L) L) ¥
Wiiman  Acanthus  1daaAfuIAToLARAlUN 1T LA S AU Tnsspeiepy avinadnifedy
] L} " o
wmiiafin Bvanafinant i Romds L alutno fmnFog R misdne ol win i
& w ¥ 4
amdtoulniaedlid  (Metcalfe and Chalk. 1957 & 1019) # namisuRIzaY

L)
LERMIHOL  (Barleria lupulina Landl.) USSHEVONLARWLLALTESL the

L4

b uny Baisznoudridhaiionae o tduifeafunngasyifuinseosusn udttad
B L) )i
ansnmue minlEiEnae
L] o H ]
Tugunn fvndhaunailiiued 7 Anduaann s iR ean L ms
[ ] [ ] 1
v #

B0 1A 9NN URTHUE LMAE InT9 LURTAIA SU RN L BaeRINL 5 380 Dednea Lshatlsha

alq qa « ¥ -C;s o . o
HLUDd  Strobalenthes naiveus Craib  (HGUSEY yYnag 2510 I 17) Ry

INAM{MOY  Climacenthus nutans Landau. (D3l @998R 2526 ¢ 61)

H $ - o . &
UENRMEMDI2A 4B TR 0SSNl casparian strap  SNUSANATR LAWluRH

o ]
(AFONINTUDDILRARTMEY  Barleraia lupulina Landl. ustehalsinlemy Bq

o o
ﬂ'ﬁmnl.ﬁammlmz (Clamacanthus nutans Landau.) mﬁumﬂmmﬁﬁ

(] s ar A [T a o
o auL iy e maudar Tl uasemniiuia wwrlsnouniuia viiunaze
[ ] ]
o ol 5 =
\eRsLiiEuT 2w T idiedemnoy  (ASu se%en 2526 & 61)

L]
o o
%mﬁmamﬁmﬁﬂm’fmmu (Barleria lupulina Lindl.) #NN19

=y

. 1 ¥ 3‘5 ! s
(I Tnseueflans fiinen’ldiaim sed o8 Lgauas nsint Soeia thiuna
W )
il Tasiizaghing sefimsnagssninauinms LR 1T UsE 13N sy

Twsluliney 1dufimlulsanioigy  Climacanthus nutans Landau.

(ﬂ?aﬁ #9990 2526 : 61) ey L (Strobalanthes niveus Craikb)

]
« ! or <
(Liuss yYeme 2510 ¢ 14)  uasHewibufslu  Acanthus Bu 4 (Metcalfe

o

HU <1 [}
and Chalk. 1957 : 1020) uammifward T3 uindisfidn g dundinune
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w o
AT LIMULBILEEN  Strobilanthes niveus Craib, (g Ynng

2510 + 18) ustlN Acantbus 1licifolius (Metcalfe and Chalk.

4 a 4 ¥ 4
1957 ¢ 1021) tuﬂﬁn'mwryiwsmﬁm w41 n1se%19iio LA 18 ENDe

w da o
(FRAIMEYE  (Barleria lupulina Landl.)  smA9ie5aauunRn iU

. 3 4 Y
(anemalous growth) Tatwudwhfins iufed & Suwauen o Fuideeuly
. ¥ 4
auntieUnd tatinlusendaeuiatilomy weeTik iSuuasnantaioii Tnsseuan
) d‘g E l‘-'f o (3 5

winsudaE L e e oy Talifue 1ieeh IR e sy peiida e ndl e

o N o e M4 o Ao ¥ 4
uifin  tiiont Auessesiitng ithuuiitl e Lol e uaztiniis

%4

T Bunsearengluiniinlowey whiog 2 az 2 - 3 166 wid 5 - 6 Lind

]
i Included phloem TR NN Strobilanthes niveus Crarb

<
(IFQMEY yane 2510 © 97) UR¥ Clamacanthus nutans Lindau.

=

< Y ]
(M3 sesan 2526 ¢ 61)  wswimissagilauiinasta o ueido sufuwnund
a4 !l 1 m 1}
fiattiin Liinl o sy wrsfiine (2 Tva LANBLH B DD SwaMns T BN (g
¥ oada ¥ .
TRl B T 1A Included phloem L ‘1Hur 2aguig

Thunbergla affinis S. Moore, a¥ppdmiiu Thunbergia grandiflora

[ ]
Roxb. (Metcalfe and Chalk. 1957 : 1040) nM9iaduruuialus anuaem
y 4 v o d 4
vl wonslesniengus vcueneasin s Tre 1N u¥aiinasueia I ua s
" t
e tBuas 19w N nef Ay wsoulutiafuan s Aredumnnanuda 1 fn
5 @ w2 ow 1 s &l o s o < o
Wi AEte dmisaie 9 ase s nues Tassa¥aena @i unuuan Do
3 i & o ¥ M *1 o
nufuih 9 vinesnliranlsmegaw’ i uisdusss¥reri dalyiaudnly
iﬂ dll =4 ] 8 4‘3 a ': E ‘g ]
uoy 1ot BTin i Snfvnenidunstund  Raufunduiis L™ Wsaiuas tis L oa8 19
pmseRUfguaat tana L s Riet 19y luae]  Amaranthaceae,
Chenopodiaceae, Memispermaceae URY Nyctagainaceae (Fahn. 1972 &
E k! a U [ $ G:
351 ~ 354)  tuatima 1 @udlndud vaniis wiviussiauEn 9 Tewhmiaeg
4 g n [
i ldaimnsafamifinslunas 1aso A Tnseeznsn uatBaidnnT unsmimun
1

ol

Y “ &
vlﬂjﬂ'm wimuluastinnluging {Lﬂnﬁj
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o L a  a
3. NIfunIdnnuasIuMBunYg L3 oLy Tnsasly

Ll M 4 =
Tunaqrsnmwiauia Snmam e i La SaUapaan N L BaA T TR 1IN TER
) P o w “ ¢ ] o
suTan Taspiinaunddt 1 suiei s luwaRsaniuls §anmlnaunai 2 inasudeda

3
w ot =i
WRIBLUY | ﬂuma’mu'mnuﬁ'; U iaEN 9 %\‘iﬂ seMUsTu9miluinEy  Strobalanthes

niveus Craib  ( LWOMSY Ypne 2510 : 26) Tunss¥r9luzeaigly Lfgﬂa@:
yilnuenuangn azliliiantsudsiad wuourniiuiy uéi"astﬁﬂ‘lug},ﬁmvn'zﬁ 2 WD
Uavly thamiinusenouhsisdiiownifm lussiimantne Sitodr9 i
viatienn s unsyiing Aadunn it wlidielu defmaedla vinvhuengs
EI N T RO T TE uﬁ"zazm'%:y‘lﬂaumzﬁ:qaﬁu‘lu (Esau. 1953 & 104)

13
nss¥19luzaILERAIMOY  (Barleria lupulana Landl.) 15uffus n

nars s eslushaiinm spunIRdnEnad sunssi s ﬁawg‘q%u
Tuansssinmiga s ujmﬁudugma‘i‘q'fgju vhishuwe eaegulunaniiin  (Leat
buttress) feasfintsuusiann L tRRuDTEn uat tasnasly st
dss@qﬁum'nﬁmazt‘%luﬁtﬁmﬁia Procarbawr U neRdObafl Tusgnsl
t3und il (Zeaf pramordawm) 'ﬁ'qazm%qxﬁeﬁuﬁmﬁeﬁmm'n@mmmﬁmu'\
Ty tdinnDEs At uuatan iR uay LehdmMeliieive asnn
aunseffafiess 3ﬁﬁu1uaza"§m%ﬁmﬁu‘lu (Lamsna formation) Tatfiiibifatady
% Marginal meristam (Rndufunacezaumly  (rdaaal) aaajily
Syl Sdlussaed] w‘%@ﬁwgm‘qgt%'ﬂm'q tidrid primordium
o3 Lo Tl Bn196%99  Marqanal mersstem 1HRedu 13undn
Petiole primordium ﬁu’luﬁaénﬁ%wuﬁu’luﬁ vau‘iqast"ilu'a%wtﬁa%'ﬂﬂﬂugq"lﬁ

Ussane 800 lungau Tntssruerinluigredin lusvge 1,000 lansau Seas

f¥rauifly  (Esaa. 1953 ¢ 455) lupagy  Macotiana tabacun u5TLiE

3 ¥ !!: L} -
Jilugesn 600 lapsau azsid¥andifly  (avery. 1933 1 565 - 592)

dnaplueey  Vaburun rufidalun §4977 150 ~ 170 ‘lunsau axd¥reuimily
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(Esau. 1953 & 455) dushsafuluiisn  Strobilanthos niveus Crarb

#ﬁlsﬂuﬁaﬁ'n 150 - 170 ‘lapsay faee¥rawifuithify  (iiguss Yem 2510 ¢
69) Marginal meristem 'ﬁtﬁﬂtﬁ“ikﬂ?ﬂ?&ﬂﬁﬂﬁﬁﬂ Madrab pramordaum {'ru
ysznautanitia b 1a30mT99mivID wnnmmifis i i o L ra3onuiiazn v ¥y
Ml AR rarganal meristen et ionoan t5im
Margainal initral lL@BLEﬁLéBﬂ’IHﬂT!L%Hﬂ Sutmargainal initial nIgEZI9
udu'luwauﬂam‘fmaus%"uimﬁ Marginal initial uﬁqﬁ'a"lmt.m%-:mnﬁuﬁﬁiq
Anluaziadguhl Adaxaal UaE Abaxaal protoderm éq&‘fa‘lﬂ%w?@lmﬂu
%uﬁ'mu (Upper epidermis) MAZRIAI (Lower epidermas) UAvlY

87 submarginal initiel WALAMS mINRsuLeE AR 1ady

E’I L]
Wishsmauntniiniaie 3 T fd adaxal layer, mddle leyer UAY

-3
[

¥ %4
Abaxral layer ¥ 3 %ﬂ;ﬁﬁ"lﬂaww%oﬂmﬁumaLif:'anmcuw'u‘lu (Young

mesophyll) nI51a3nmawmiluluseueusnuauidaaiwial  (Barleria lupulina

- H s 12 o [ =
iandl.) U &ENLOY BHINUNIT LR IS5 8L 2uIneadluilis  Strobilanthes

niveus craxb. (MIQMES YARs 2510 : 70) 1A¥lUEIEE Micotiana

tabacum (Esau. 1953 & 444 - 459) ﬁ:) Marginal inataal lﬂ?ﬂﬂﬁ

L

¥4
Upper IR Lower protodemm 174 Sulmarganal initaial Lﬂ‘?(‘ﬂﬁluﬁmﬂ

oy,

W?Q} 3 'Efuﬁa Adaxial layer, Mrddle layer |IRY Abaxaal layer
thay
fith Adaxial URY Abasial protoderm i3 1adeifio Tninuiane
W 4 Y N o w3 £ &
LRl RSANRRLEY 4B LR A T U BR BN DB NI MU 3D L &R 19 1Y
H w A} ' q: 4‘-:
Wnnauidufmntunatint 9 W uraiediinnsauieeun wisimaeaglsn wh
. ] , . .
viReE? UavLEas uid e 130y iy uaa Ltee LRBIWA QU e 185 Ay Telu ity
vinduuay tled i1 st sednuag Tapsautanly lutganisney  (Barlersa
lupulina Landl.) bLidRadiiiauun s Seusignuos whmeu  (Undulate)

L] [ ]
L AE Ay M cotina tabacum (Avery. 1933 . 565 - 592) MW

[ }
Tuluzaaidamiongll  (Barleria lupulina Iandl.) 3§ 2 diln fdsdfimmdnamag
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[ ] [ ]
oy wrrdinmudisnd1fey wilutdeeyisoy  (Cl.macanthus nutans Lindau. )

1 [ ]
Ssqwenindusiondmrtedinn uestioniveasdes L Susiiuhmnatfug

(ﬁ?%ﬁ Hegan 2526 © 61) warlutiey] Strobilanthes niveus Craib

4 4 w
Bawsutusiandnusiolvon upseiani ety et Suetuninni i
(Wi yany 2510 ¢ 72)  tiasguglin 2 cine ues LiaBasifuet te

& o o e Y] o
2 1988 RN LRRAIWDU (Barler:.a lupulana Lingdl.) £ 9 R HILA AN

saulinly dauntsideiin Dacytic  FwunndAamlugigy  NMicotaana

tabacum (Avery. 1933 : 565 - 592) UA¥lUATYLWGY Ocimum sanctum

o < o - - :{ & 1] <] o
Lann. (W9NY ﬁ'lu‘iﬂ‘lf 2526 + 58) DNLLULLY  Paracytic UAWIDUMIDEN

LERMNYOY  (Climacanthus nutans Lidau. ) (ﬁ%lﬁl #9990 2526 . 62)

L4
lugai#animay  (Barleraa lupulina Landl.) wnluiinglussduigandn

1
tenabuisndoy dnuf Rersed stema 1dutfivafuzalunigy  Micotiana

tabacum (Avery. 1933 I 565 -~ 592)
&'w

Athi  Adaxzal layer QoNARGMTWOU  (Barleriz lupulina Landl.)

=]

1 N - x [ ]
sgiinsiBuwe sgus vt telng 13ufunly nhiskelnf gn 1 una soaitipiie
masudilu iisetaiie iniauly) adaxial layer 2ndlutigy  Macotiana

[
tabacum LA Ramd1on 1 wod Wiswdidmwibuty  (Esau. 1953 ¢
Lik - L59)

‘;; <) | Y] ar £ l‘-"l q‘ < L
#tl  mddle layer asimasiUvdrouwiidvinifuum uazaSoyiely
@ ¥ 4 ) o }
uiduiun o ey Tueaeit etz o U Susus vy afusrs’

siful %emfmiﬂumﬁu Nicotiana tabacum (Esau. 1953 ¢ LLhk - 459)

] 4 ] <§ =] L] &‘1
UALENAINIMILUEY  (Strobilanthes niveus Craib ) TNHIIHNTUT W

X = H ‘!! a
Middle layer qsinasuUei e 1Sy Taluuhiisl Besn 1889 uns 12e

[}
WA LIAUDBY  (UTaRed PRz 2510 70)
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H 7 ! “
A Abaxaal layer bzadaslainluunhitedihd e wa domitbu

funisiadomaetilens  Strobilanthes miveus craxb  (WMES Yang 2510 3

70) uaz’Lumt}“u Nicotiana tabacum (Esau. 1953 : LiL - 459)

dloifsing o zoauhily amefnaeiadousndadluantii iy carya
bucklevi U491 Sutmarginal amitial agie5flfisnng  Adaxial layer
lRY Abaxaal layer Lyl Taulielif Middle layer u1 Adaxaal
layer 1a3oA¥i e 19ntAnmEiiye §9u Abaxaal layer uiladalff
Middle layer URY Abexral layer Lﬁ‘ﬁ‘lg‘t‘l $0N1  Maddle layer Q“JLQ%IQ
it tion™ 1889 ung LieRd aoune 19 9 mpatipiimadly  dau
abaxaal layer atadplyifuishafiusname 9  (Bsau. 1953 o Lbk -
459)

w ¥ 4
ifunadluee udamimay  (Barlerza lupulina Landl.) ﬁtuﬂlﬂa

'y = E Z'.

adee 1 gy gy foni T8 Tunsn a8 swn e mifaae 1o el diaog
¥

el Adaxaal WmiERTYRLSN agmiekTu Abaxaal 1duifwiulu

Euonymus sp., Stellria sp. UWAY Nicotia tabacum (Esau. 1965 &

]
143) ungdl Accessory bundle FUMENDLRFLMINARUlUNINEN  Adaxaal
¥ 4 oa « 4 o -
2Bt L A% I pemn gt Hune a9ty 5989 nfisafunasil Accessory bundle

vhafuty Syranga vulgaras (Foster. 1549 [ 192)

= [

P o w
WHULUV LR St e an L damisiioy  (Barleria lupulina Lindl.)

. [
yszmaulufisduifmendaudesdihfinn  (Upper eprdermis)  uaedhfineag
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