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SILBEY (Metcalfe and Chalk. 1957 © 1034 - 1035)
o v o -::d - e. | 7 L] -y o '3
FMSLAMsIE 28 IRUNANAT 1RTQTSHYHRDIUN WHIUANELAMU LTEAABSN (Cork
a = Y ¥ 4
cell) UTLI0A7 (Metcalfe and Chalk. 1957 : 1034 - 1035) tuzadiunibe
s @ A & o ¥ = ¥ o4 , « ' - X e u oy
87 LRHNY LS B9F2 1 ABS IS LN EE 191UD L HB6 7 LR BN TN LRNBLR N LEaevLw R THiRD
= o % 1 H é; ° - v t‘i’ [Y)
EAIIAN LUEN  (Vascular cambium ) m’lvm@utumﬂammuqmmumnulﬂmﬂﬂmm

(Esau. 1977 : 295 - 296)
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nuaneelu

o toa g o ,
Holaeia WiTas ¥ 1l sneulion L sss AR e vaen thi L gsd
o ' ¥ 4 v
¥min (Upper epidermis) LEORRIEMENY (Lower epidermie) URYIUALEAMUNRIN
f8 (ults (Mesophyll) CmiiTas se¥1enelulunn digaed L ety M8 i
FRSTL MR ( Torsiventral) winleleluisviiness (Isobilaterel) (retcalfe
VoA (‘gu &, ' =
and Chalk. 1957 - 1031) Ne1IRRNIYL LIGRTULWRL YR (Palisade) 9%%ﬁ0u1ﬁ1uuu
9ol UeY L TRaTNETE (Sponay) aﬂwwqﬁqﬁﬁuéwQﬂEQWUQs1ﬂu1ULmu?m€%L7uw%ﬁ WA
Ky L SRR L garana e FmauasAai e ez leleluieiveds (esau.
) & 1 & oo A . \ f-'.‘ (o I (7 A
1965 : L29) U310t vadin elineN muuesInlaaE (cvstolith) ©liRluiug
s nTaa ey LT INUARL TN (Metcalfe and Chalk. 1957 1 1030 — 1047)

. ° . < < - . o = <y
'luﬁﬁmmmum Avicinnia officinalis ‘3\1 lﬁUW‘ZﬂU'Nf{l'JEW'Wiﬂ LERHSURIACH

ATt (Miltiple epidermis) MASHMUBNYEYLYARHINNIIAIM (cutin)
Nunuaﬂ lmaﬂwkunwitﬂabuuuﬂq5U5ﬂq1ULﬂuﬁua°uﬂnhmotﬂu Uniseriate hairs
(Yuamg MpIy 2522 © 22 - 23) UﬁnTUﬂﬂqwﬂ1u10ﬁ5Q3U3ﬂngaaw :ﬁtﬂﬂéﬁq
' . .7 4 U U - -, s <
e vipaasuTnMesasiwiave A Fmussiaimas Insianasneluens
Avicimmia QuanluLanasiiuA K waneuey iy laas 1efn (piacytic) fBLYeS
¥ a1 fips i tedauazmungny Fmaiaussfinees  Losdmamigudeniaeln (vetcalfe
¥ 4 o ¥ o ¥ J
and Chalk. 1956 . 1032) Luatﬂa§Uﬂa10ﬂaﬂuLuTﬁﬂaﬁaquﬁuﬂ1uﬁznauﬁ1ﬂLuaLaa
z‘a,duod%lja r_iid‘ P v oA e (nﬁ
LA L9 L S PTG W EY R UL LGS LB L EREIURTINNNS N1 SENAIZEN L EEAREIN L
< - » cdﬂld v ®& v o« <
L LUV IR IR umsnﬁaﬂngulﬁaéﬂuizuuawLaﬂqwunﬂsaniHQﬁaLﬂuaqnau H
¥ < ¥ \ - P P
LB LEBWU (Ground tissue) WTNBHASINRTN UALUSLIWIBY 9 ELLATLRIIWILYGS

Thadptialy onws  Tusddy  esez 122 - 23)
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Wiy Lilafed upavs 1nAwNea1e uTEELINYBINTS La3emuIn Ussnaufiay
z ¢ ' 0 N % .
o Bevanueiisus eneu uhitusine o Hun sufia sasivny LeuTaLseSid (Endodermis)
¥ o4, o e ¥ 4 a :
ust e EpaniAEe Tnsimansan (Root cap) WwditianaRuLB LB LRTQMETINTNAE
Wl AR A e SURIZENs TS EnEUiIELERER MY AUt N LAY
¢ - d‘d‘ v t;‘ﬁd Y 4 o< 3 o
LYaH1230LAW (Region of maturation) DPRINIUHIMD TuredLMNCIRENNILULYER
y e lEe 1 s tedinn tulugreaenadivndfn teuTnlredTin Wulsed

el

& e neramntuaeTAuTey (Esau. 1965 © 481 - £30) Weluaediaiuqgatinw

il luL fedhead Lynduas L vae T LouTAL fEeNE (Metcalfe and Chalk. 1957 © 1038)
v 5 4 d § - - -,

Foaantusn T ivndl Famashie LB luruddsus sneufop ined lgifin (Pericycle)

< < 4 ° -

'dd.'gu ¢ ’ ¥ A o & . ¥4
Jannietu L YeEnsaRAnN LA LU L B TUT Y UURT LR NNSINLTUNHIYEN LUD L HARTLRE S
[ o [V B V) &, e = < *
Wsnssatea i Tastinasdatsoeinufumn TWslaeAs (Protostele) ﬂanqutﬁaé
. .o [ aay - U 0‘4"
ﬂﬁL%ﬂqaﬁwqiuwﬂznqua:uﬁnaanqqnnuagﬂnﬁnutwaslﬁtﬂﬂ durgu gadst Lasnine?
v & s e w 3 o =i v U oa"z
uﬁnQWﬂnuwsaLnﬂﬁﬂununqulﬂaééwLaﬁqaﬂu1s Tﬁﬂﬂ@ﬂﬂQﬁﬁuuanﬁaanu1%@6&1Lasquw
4:;&? < o &, [ (o‘\uo
yia Asinenn LN U elana1eaesan TuigvensziinasrunguL ssen Lol whiien
o i y s - -
f¥EANT (Esau. 1967 © 481 - 530) lungwiniaetundd w1l L 9egLS L 20m o
ufestsuBtIn (etcalfe and Chalk. 1957 1 1038) EMIUEMICE BB S IMNNTS LRTW
$ ' a o o % - X <
SLHLTERNALANNRINNAS 230 UTEHELINAR ALHLIRERT LALMIIUAEA WIS LRNDUINL PN
[ ™) «y n &:‘-a t.ﬁéi‘ =
TAENAS ILNATZE I EAR AN LLUEN LAZUS L 20M UK SR R LNA LUS LHDR LNGE LT IANT

(Sclerenchyma) WLIKALSIANTL N



L]
s useg

K
um 3
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arjomanlunsfioen Ssuenitnsfmeiuntauusaseeie
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anuusnihunisfimeanie nane i LNAMIAT URTABUYVIEEIAR N1SRTIREBLIVI

LVRE1S

c: - s 's 4' < @
aaun 1 19 LsENe lafn1as Lefinsanas e sl L ndmlan

1. gunsd

o Y o < e X
sinsdemivyid lafnas eo i ndmlan dinaune

1.1

1.9

1.10
1.11
1.12
1.13
1.14

1.15

n¥evqenssainiangunacE mIuns i nm
' X 3 .
LHIBIPFANMIABENAINILALED (vacuum pump)
4 o ¥ 4 o
LpgsaRnLlE L BB L BBV (Fotary microtome)
4.
17384guA18f (Slide warming table)
¥QLaIEM15 I (Paraffin oven)
dlasuesisnulinla (slide and coverglass)
nisunnulioni
vearuliafuLIy (vial)
any
YIMIVGR VLA
-t ¢
AL LNEAULDANDIES
M2 (Fetri dish)
[ 4 o
L2 L BHURTLANAL
gl msuend (coplin jar)
< ¢ N
URLNBS (Beaker )

U1Us (Pipett)



2. ®151Ad

e [t ° [ vzﬁ
g9 LAt MY lado 19 ta Wl Lndnan HRuAD

2-5
2.6

2.7

2.9

2.10
2.1
2.12
2.13
2.1h
2.15
2.16

2.17

= -
a1t dualetAnuedn (Glacial acetic acid)
W THIR (Formalin)

v .

UINeU (Distilled water)

TA9NNUBTN (Chromic acid)

W19 (raraffin)

B9 1L IS RUERNDERS (Tertiary butyl alcohol, TBA)

- 4
\NEOUEBNEEDN (Methyl alcohol)
\DBRUEENEEAS (Ethyl alcohol)

S I .
UBNTLRRIFU (Knox gelatin)
yau (Xylene)

- a <{ s
a@utuﬂuuauTutuﬂumﬂLWw (Aluminium ammonium sulfate)
fers (safranin)
fevingu (Fastgreen)

81 (Eosin)
SENWBNTOU (Haematosxylin)
TaeWpEY (Clove oil)

ATUIRIINTN (Canada balsum)

- « « L3 [ t v X
3. SteTmdlaforsemsufneanisianneamin infean HTunausia

(Johansen. 1940 : 126 - 15k, sass. 1958 : 73 ®N3 ATAMM 2525 ©

3 - 65)

3.1

L [] <y <~ @ c:-uv o= .
N1SANFIDET Y lﬂﬂﬂﬁﬁﬂ@ﬂlﬂﬂﬂUﬂ1ﬂNﬂﬂHm8ﬁNgﬁmﬂ uﬂﬂuﬁ@td?ﬂ

v v ¥
winulutidn @ f (hmmlszney 1)

3.1.1 dnusbues fimsiees sesesndud i lusautialing

817 5 - 8 NARLNAS AU 20 YiBY
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3.1.2  wesy MWugusmiatniaeusalpEFaug Lanate
saawiily Wenidanadluwhiwumig 5 x 8 NeBLuRsS Sum 20 el
3.1.2 luun Wlugh 5 isnuansten Teudauiuwi Neunn
uRLRAUM L L FEude 3.1.2
3.1.4  sAfuienag Snsspsusn fnetfud Landa e 2 Tsan
URIBLUE PUDNUFGENN BAMBURE 5 ~ & NRALNAS AWM 20 ¥Wipu
3.1.5 sdENs eIgsteeisee Aeeaduud Lt lugn 5
v , o s ° t « @ g ° o . C‘u.“t X s
warmasssalitmanuss ML tuL semute 3. 1.4 usssisenduss ciovunind e
Satieneitmue g L gu oy feuiaussRiuauiuLseaule 3. 1.4
3.1.6  ¥ausLaaeiminas 1ssnluseesusn Tapdmus o aodieenglu
ﬂﬁ 2 tRUatpEasesE I IvaumIan 5 - 8 NARLNAS UMW 20 Vieu
5.1.7  ¥oudLaomhdiitings LaSyseptiides fisudLandiezaslun
ﬂ: Y ] © - [T
Vi 5 taamanseease iuaaues s i gL feamutie 3.1.6
" - L X -~ - g
3.1.8  SITMANYS LATUTLHEUIN FARTIMUT LIUOASMUGEST TINDUNA
- ; ] [ - o ° '
1 e Wohmou@nena 5 - s ISRLNAS WM 20 Ve
¢s'cl - Q. «4 - o (%) =
~ 3.1.9  3MWEN1T L83sEpLHsny 18ANs 1MUT Lanilensnn ARl
MAALRER M LR L PRl 3.1.8
o ' & i Y
3.2 widmAN 9 sawmindaemindeni¥lude 3.1 usnudlniaeg
MIghn (Fixative) #UAASM (crag) (3wesidvmagluniasuan) (U181 & ~ &
y LY M <i' d' ] & ’é ’é‘
#7lue w¥punuaeenafeanan et Balnelli Asaenanne ufthid uielnie
y ;e Y . - v v
1287 b8 210 WS AN L IFYEENHIY LATRUDSNREES 70% 3 ASY AINRY
<
15 UM
. ° ‘ - "; ’:: i: ) " g ﬂl‘
3.3 *nle 3.2 whussssueashgnuliegminisanitaanan Lia L e
<~ ] b 3 s ; ’ o t: it sa‘ ' o v : 4 et
# Topugdmon i TuuRaEe L IRIAINIY LSNRmine w1 Tdsmsiiu %quﬂﬂﬂgﬂuﬁ
Usenaubirdwnsueeedauaenagas 1vas 1L Bl Wiawasnasasusnitnen whidnsadu

A9 9 MU ANHISN T
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“ 2 . 4
n1374 1 uﬂmﬁmh::naunamﬂmgmmmmmm*u"lumsuz?ﬁudmwﬂ

— : o
§TURTHUNEN L8 5e ? \DTR § RGN
(18.) Eﬁnéu woareed | uaansged | tea  |n1sud ot
v J ¢
e m 70 % 95 % (F2Ta9)
B ——
1 40 50 - 10 | 6 -
2 30 50 - 20 1 \
3 15 50 - 35 1 -
L - 50 - 50 1 -
5 C - 25 75 1 -
6 ~ - - 100 3 -
7 - - - 100 12 -
8 - - - 100 1 2 - 3 VEA

3.4 wuessHua R munssumnslule 3.3 AUy vea Tl
x { u L’ ‘: 03
Tdwrsmutuuae 9 aeltl Daranatusnals 1 Vi aR A Lvamas il da U

X . - _ g
wantu Warantsun alpugemgl 43 aesigsi e Wil 24 Falae uaeld

1 Y

! X - - ¥ -
funsatuifintian wisusempiih se avmigeid whield 1 fu sesamiuee
Y o o e & v y
WREN LA TRULTIVBIVRBNIVEY 3 RSV FINRY 2 #3le
° & g <. y &5
3.5 aande 3.1 whsd e Nl M AS 1T (vaputasenly)
(2 K [ o [ v ] =]
Va1l L EULE AN serial section atlulasien Tesusasdmonand
L% | N B ) [] ./Ug
e lilviaty usslandndetusa
dnnanuamenattsan sanueaIliEa U LN 10 - 15 lasiues
< -
HonfaeRfumandMui L ASEARINGHIZEN LARINOA (Delafield's haematoxylin) URY

Hau¥asdenvs mufuwievingu
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atuuacte famnnzaN eI YN 1L ~ 16 WWlesines Haudaw
Fems HuussviadvinTu
W Femamrnin s 15 - 20 lules wns Bend e ean

aduuactin
wlafnaaen unfmnlns w¥1eeavdunne 9 Kaunloagansaml Mindmsos

a3 9E¥19HIENTTUT T EIBURE AT OEAN

-s' Qe o = Lal 4' J
FAUV 2 EAHLUUNNS AN LNDA S IARBLUN UNRINNT

1. @19Led
1.1 NIALNRD (Hydrochloric acid) 10% WaY 20%
1.2 namnhuetuLiuiil (sulfuric acid)
1.3 DIMMATNIIN (Tartaric acid) 5%
1.4 nsnlusdn (Nitric acid) 1%
1.5 NSMININ (Picric acid) 1%
1.6 BNy (ameniur hydroxige )
1.7 ®19eLaBuARLTENNeRl9f (Calcium chloride)
1.8 #@198¥a 1YL AENANSLD LUR (Sodiwm carbonate) 10%
1.5 ﬁﬂsa:aﬁﬂuuL?zmﬂﬁﬁfaﬁiﬁﬁguﬁa (Barium hydyoxida)
1.10 s1sevareluss L Senlossanlyd (Potassium nydroxide)
1.11 s190saelud L denluTes (8¢ (Potassium bichramate)
1.12 8RR LKDTSHTRINA (rerrous sulfate) 2.5% URY 5%
1.13 ssavaeiresinean’lsf (Ferric chioride) 1% was 20%
1.14 @19avaelas s ole 1o 1138399 (Biamuth potassium

iodide)
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-~ i o & &
1.15 gsararlalafmilussienlelaladies1N (Todine potaseium
iodide)
1.16 LDOAUDANBERE (Fthyl elcohol) S5%

2. dmeaalitunasdnen

v

Anen TN TREELY IR IE 1S LERATeEEA Tnalal fatn autesanad
- . {.0.. . Ve -
anfﬁﬁuu&:ﬁwiﬂuuﬁaéduﬂaaluaau Tur #HUHANTS LS TEL LI nles T T Fan LT
JoHLNED 1%3%1§anuuuduaﬁ146wﬂ TaesgragsrRandmeayluv lus e luun 58998
oy U d= = _ : - © ¥
30 U SHVAMINENTT (RIYITHELSN UREISEHINEDY AHINGY 30 UaDe
o , , .
3. 3EN19RTIREEY (Johansen. 1940 I 183 -~ 192)

3.1 ABNIGRSIARBULARAERLT

idmzavismsauda luanwud lesminsainas 105 dafaswiuukiale
venETaraeTE sTUAE L Tela Ta'las usssinaaratele Ta fuludd L Beala e TasaEaa
13 s lutiwuwiuutide sthees 1 - 2 vem ﬁ§tnﬂn1ﬁLﬁéﬂuuanﬂﬁﬂiﬁnﬁacqawsﬁﬂﬁ
Wi id el Eulus s se e e FaiileearsondarTasnauianani
(Chocolate brown) lﬁﬂ%ﬂ

- oy P WA ¢ -
3.2 aon1sns28ey lnale lusnun puqpnIou

« e A « ¢
3.2.1  WHIDn9neIREpuEaNINMUNG® (Cuignaré test)

o & v ) ’
wrdmeashghindludnsezawnseindn 1% hiiaan
P vooe o ¥ oo, geia & < ¢
30 uW AnensnoandamniinAu e amant e leflensaca e YL nennsuB Lun
, / - « X
10% m3raseuneliingneqanssenl SlannpdntRuaiRung LAt

3.2.2  WABN3296BURIMINTETIWATAULY (Berlinblue reaction)

wad e udlusnsseanTuds T loas anled 207
luwasnegadithitie 2 - 3 um vt e RN R SR s @
LENEISALRIELYBTSETR MM 2.5% uarLrasInrealss 20% SR Lol i uhien
5 - 10 w wiamani e ausldinsainde 209 nreseunelinks gevs ]

- - v X
K laNES AR ENtIN L U LN
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3.3 3Bmsnadeseuinelelofiine1sinu

widueaselu s lasidnselundn 10% padaspuaLh
LY L - : ) e &
n&pegavaael azsng il ndih Hailansiiuas wie i ivee et
faza9my

3.4 35nasesdsdayinalnluduiing Tuty

5.4.1 Witk raspuamiidswisi2mng (Frussianblue

reaction)

Fod ey ithidusatiaonn vl dusnaesany
Tusic Senilrannlus 5% Tuuosnosesisenan 1w vdaanian bl ud wnen
pesnsasaE s IsinIe 5% uasinedinaoalsd 1 tﬁ’u"i’i‘lw?;ﬁqmgﬁ 70 BNFN-
e whiiasn do uai uEwn i idlunginia 20% esvsepunlindingans el

] Y «
g Titissls anp uiuding

3.h.2  WWiERsesauaeEMiR L ans LA it
'zwéquﬁmﬁmmﬂ"laﬂ‘ﬁﬁn‘sﬂnﬁmﬁuLﬁuﬁu 1 MEA SNLNA
1 Wamssre @R uhfndes so wivennay Wit uiune Lnay
hidiadain Suiier YurnetonivenTuiuTasnasundmes Aermaauua ey
dnvatRaaaL Selemonlefissnn 2k H2Twe drsusenouse wATuiRe
linsanpuesite wisamantdmatenekaessaratpunn L Sounsn 1M 38
Empasinsasaan Ui larluTes e 10% U3 Lk Tutes 1 via e Taenas

agasspunelinipeqanas el
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L] - < v
aou 1 sanasAmeanIeinane it indmle” (Phyla nodiflora Greene.) WU11

1] W L% x‘
a5 wd¥19l AN 9 NenUaT A

-y

1.1 MYININLBIURILRR

<

¥ 4 4 v
LD LHRLRIOUANEEEA (Apical meristem) (HAAANTUNGINAIMNEIT (Median
[V 3 E 4: "
longitudinal section) Nomuusyuiantiay (nwlsznau 2) Luatﬂaﬁuuanﬁﬂui:nauﬁaﬂ
. & = 1Y ]j [} ) o 4’ % 4 ¢ A &4[ -
st Sewi ifuuatsthe ihus s ibuduamiietiuiged 198803 La0MAB YN (Tunica)
s ¥ - v v [] ) ¢ 1 s [
(Asenay 3) Lad el Soednuuilifidaeinesmineieed Lsadzuanian AIME7
P2 e: v a d.g v -
20 LYRRENMMPUNIAT (Tangential wall) UWREHWMANQINMUHT (Radial wall)
ToEL RN 5.2 uey k.1 WinTwasananst Ay taeii LaRrsauan vguas
- ‘ [] o § - K
o TvmendTn (cytoplasm) (Hndu §ainnsannisdedbiowiiiinaius iandu Loes i Lo
' w 8 L) * < hd ] <~ o
qeiinsuedaluuuaRee Nt tnsaen1sdntspeeatted hinind llss oy draann
1t Laoiiisneulias sesiiounvgngn L oedlutiin fintisy (nwwiszneu 3) Laedl
& v o ' ' a ° %u ¢ A o s ¢
L3pedafuatae Widuss e au 2 - 3 duleed Lipeaaniinis v desvatzuus Loy
17 v = - P c; [V t-:e “ -
UUIPNRINNUAT UHIZUILUB UL LAEN ATINETI281 LIRRH TV EUUNLA LR AUMANAINNLN Y
y ' o o W p - %
TayLRAELYIAM 6.2 was 4.4 lWTAT INASANNAAL LEeduT LaoufD AR (corpus)
- M $ - -
13 Lankmidiaeeas s L LaTouaeeenas huidunasgWluuInIAn (Leaf tuttress)
: o X
(ahawdssnay 3) %qaztasQNqnﬁulﬁuﬂu1u (Leaf primordium) (AMUTENAU L) UKL
o : - X5 4 o .
saurluhily ussosiatesant Suh/aluiiie LB e S eepnasann W T saam I
E 41. - w <
LuaLﬂaLaquaﬁﬂﬂaﬂﬁﬂnumztﬁ1aqLﬂnﬁaﬂ (nmlsenau 4)
v . ¢ ¥ 4 - < -
nﬂﬂﬂﬂﬂqulﬁﬂﬂﬁﬂﬁlualHﬂLQi@UﬂﬁﬂHﬂﬂﬂquﬂﬂztﬂu M9N13 LBSHIAN (Primary
: : ‘ o« ' ~ ] “
meristem) TeUTEnEUKILLYRIRITAWmnzuanaei R e eud o (mmisenau 4

uey 5) fafauzey TWsTALRATN (Protoderm) wWhittndtusngaundifuwiiaei Loed
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3 3 ‘ . L P Y .8 v - ﬂ' P W
higuf ndeiul e e e L gseR I EUTUR R EnmRsanfUA 2 T Lode infi
< o W : s H d. -
4.5 une 7.7 lNing LunInaNsamm Sevewaul uhid e win L Sashudin (gpidermis)
B ° < q < - v e >4
U3 L muda aeEn B 9a LA S LTRATUS WEIRUIRLANL T BRI LTLUG SR AL
29988y TABFIUEN220 9L ERRAS BUAUNMIUNLET 228987 0N TURALIU L YRRFINILIDINDE
o 1] ‘&
sdulfusenan 7 - 8 una nqutﬁﬂauﬁa TWsuANITEN (Procambium) N1tluLYaEN
, ¥ . ¥ 4 . .
1o Tymardau dudy oadlug nmaevana i il ile e Tus suust L Bee Emsuns 1 Le T LA
U 3 Y & A - v
(Ground meristem) tﬂunquLmaaagnﬂaqntﬁaaﬁuinsTﬂLﬂasu1ﬁ1u1 LHELS L0NRTNDD N
° $ ] 0 ¥ o 6 v - ) -
ﬂwﬁuﬁqagsznquuuamaqiﬂsuﬂuLﬁﬂquaaquua wwﬂwnsqqﬁtuasﬁLﬂugnuuqaanLﬂuaaQUﬁtum
) | 4 v -
AataRn L EedIuTUT 1A LAD TN ELAE Y27 LE N uD 9B TU S uAs LT ELREL S L 20 una1<EB
° [ % - r'd -~ ﬁ g d. IR < w
Sy Amsuzzn LEea S Lans1ad L ds Lanua U AENRLANET 9 1TEeRIRNI
wnuszaaiduthiuearputenfus s (o TURAUIULDILD N LIREAINLLIT I EIRFY
U5 LS e s sTUs T L e s TU T AN DB RS EN S - 10 UDD AITNBIYD L YRR
d. @ - a:l‘f v & ﬂ. 1 & o W
K V2uUNLA MRS AUV INMUAI TABLORYIYANY 14.7 U8 10.3 WIAT LNASAINRANU
X o R
Lendd naevann t uhiiie  emslutuaa imnd (cor tex)
FIMSUNS1F LD T LANLS L IUNRIN2A A LR INIULD IR INUNAYS 1 9DNeDHY
VIS 23 - 25 Una BunEaLEaas vgnan Leadvat s sn iU Tnrasunu T suan LD
[ < d. v = d.u o« - a: Y
1entiay AaRTNEIIE MU UINUAUAEEMMANQINTUAD TABLARELYAM 20.6 URY 14.7

o W - g LT x 'x -
WTes LAsANEIR L oasthas Laninevan ) uhi e L Bailutims (Pith)

1.2 nEIntngavaafiu

oy -
AWMENIT LATUISBLUIN (Primary growth)

aannstinm e sl el L miTgURKeR e
saan 13 Laninan s s ks g idnes it sy
fuavinad (rissney 6) Tnses¥nemasitioiinluising o ezl

hfa vssneufasisseviiauna i Sueussimegsmuensn Lensisms iy

.-;czu Pl " o 14 ]
§unedisia L EeeNA2 MBI LB LIAMMREL. 2uanen LEes Tas A wen Ladeid
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v o ."ﬁ v a ' v o & p E - X
R ek MAInRInt R AT 19.7 uee 20.2 THTATINATAWNAA T LIAR R
-« ] . LS s i . TR <@ g
yuLEadLay L EReEne LA L edmuumnat s ras Teiinuniegenan e A dLantoy
Snufuiy (9767AANY (Raised stomata) SMNNTRANHIDNEWY (7 wdi¥ngi 7)
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The purposes of this study included a study of anatomies of shoot

apices, stems, and roots of Phyla nodiflora CGreene. and a location of

alkaloid sources and three glycosides. i.e., amygdalins, arbutins and
saponins in those tissues. Major findinés were an follows.

Shoot apical meristem was found to be little convex-shaped. The
tunica was one layer and the corpus was 2 - 3 layers of cells. B&After
a pair of leaf primordia were initiated, a little depression appeared
cwor the apical meristem. The primary weristem consicted of protoceris,
procambium differentiated in a contiruous cylinder, and ground meristum.

Examinaticns of cross secticns of primery tissues of the stem,
three 7ones were recounized; namely, epidermis, cortex, and stele. The
epidermis was one lavae of cells. Two vinds of bair wore ipdentified.
The unicelluler hair was two-armed, T-shaped. The mullicellular hair
consisted of a single row of three cells. The stomata with subgidicry
cells was a little above epidermis. It appeared to be anisocytic more
than diacytic. The cortex consisted of angular collenchyma and chlerenchyme.
The stele was made of 4 large vascular bundles and among them were small
cnes, about six in number. Each bundle consisted of xylem inside and
phloem outside. Residﬁal meristems alike a cambium ring were found
between the bundles. The center of stem was pith parenchyma. The
secondary growth of stems, hair cells and stoma were found as well.
The endodermis originated at the innermost of the cortex. Vascular
tissues were found tc be cylindrical. Fibers were in strand at the outer
edge of the primary phloem of each vascular bundle. Within pith, a large

cavity occurred because of decomposed parenchyma.



leaf epidermis was one layer of cells. Stouma appeared at botl
upper and lower epidermis. The were more diacvtic than aniscoytic.
Two types of bhair cells were similar to thos: of the ste. The landne
contained palisade parenchyma adjacent tc the upper epidermis and
spongy parenchyma sandwiched by the lower epidermis. Tt wee dorsiventral
or bifacial leaf. Tiny vascular bundles were found among the spongy
parenchyma and a large bundle in the mid rib.

Three regions of the root could be distinguished : epidermisg,
certex, and stele. The outermost region was a single layer of cells,
the epidermis. The cortex, a sheath of parenchyma, a number of cells
in width, contained much of air cavities. The innermost of the cortex
was endodermis. The stele consisted of pericycle and conducting tissues.
The xylem was so arranged that, in cross section, they formed 5 - 6 arms
radiating from the certer. The phloem lied in groups between the arms.
Lying between the xylem and the phloem were parenchyma. Surrounding the
conducting tissues and formino the boundary of the vascular tissue, was
1 -~ 2 layers of cells, the pericycle. However, as growth continued,
the secondary growth, the lobed cutline was crushed to the center, because
secondary tissue were formed between the xylem arms. The cambium ther
formed a circular zone, inside of which was a cylinder c¢f secondary xylem,
completely enclosing the primary xylem. OQutside of the canbium lied
a zone of secondary phloem. The primary phloems were crushed by the
pressure of the growing tissues within and vanished. The epidermis became

two layers of cells.



The result of the testing process revealed that alkelinids were
detected in epidermis, cortex, and pith of the stem either of the primary
growth and secondary crowth stages. ‘They also existed in tle leaf
epidermis as well as in parenchyma of the mid rib. Ark:tine were foind
in both primary and secondary growth stem but the leaf. es’~ for

amygdalins and saponins were negative in the leaf as we! ae in the stam.
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