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iU 9
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WihfisgraReiuAeLilee (Tissue) Waibonaty q wiasaduiuviilmie 9382z (Organ)
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Nuclear envelope | Nucleu -gf:"
/- Nucleolus | . : |
Nucsoar pore /A
/-~ Golg apparatus Chioroplast
7S Mitochondrion

A 1 uansesruszneuiiugiunieluveswadity (Hiroshima University, 2003-2004)

fisn : http://www.eahall.pvusd.net/staff/levy/PlantCell2.htm




aidevasiivnen (Plant tissue)

eiovesiintugs (Plant tissue) vidoilaiBovesiivaon wiammauannsalunsutasad
Iovlu 2 Uszuan Ao

1. L‘ﬁalfl'al,ﬁq; (Meristematic tissue #58 Meristem)

(F131 Meristem 19w nan Meristos wlain wisld) ierdorssamnedailedeid
wadrndawdssuuululnda (Mitosis) ileairawadlminusnnaauinalassonysedaissn
Snvnmsurengadiieglunduileifonife waddlitiney Tiwslnmanduiidusnn sifuead (Cell
wall) Unuazdniluansuszneuwaglaailudiulvg meluwad wuliededladaaunasiawn
vy leSeuniisuiiulelnmandy fwndilea vnadnvieiieuliiuadilea wadilsussunnsaiy
vansuuy uidlvigsusisaeutnanay viselidnvarvansmden nwaduusiils udazisadote

[y

Anfunnrilvresrinssyninaeed (ntercellular space) unuazlhill wiolifiine wadvonieideiddey
Tafinswasuutanfieluvimiisna 1
nssadulaidsandedowsad 2 wuu Ae nswsadulatunsn (Primary srowth) uaz
nsasaiulduiians (Secondary erowth) msiasaiulndunsnassilvnuazdduiinrue
ity maesydvletuiiaes agvtilifedienun it debowiauseentdidu 3 ndu Ao
1.1 Lﬁm?jam‘%qj’dquﬂmﬂ (Apical meristem)
Lﬁaﬁaw‘%iyﬁhuﬂms Wisolofinoaluesaliu Li‘;lumfaL?jaLﬂ%mﬁagju%Lamanasamu‘%a

Uae51n 59u39791 (Bud) vosd1duvasiivilawuwadwarvinlilansgennsalatgsininenieanly

Apical Leat
meristem primordia

) B . 0.25 mm
AW 2 wanailiaigelasguinulatsuananniue1y (University of Illinois, 2006)

fisn - http://www.baileybio.com/plogger/?level=picture&id=646




Zone of cell
division

. o 4 100 um | y:
AINN 3 LL?IGNLUEJLEJEJLR]SQJJUSL?QAU@WEJT]?] (Arizona State University, 2006)

iy http://bio1152.nicerweb.com/Locked/media/ch35/growth-roots.html

a IS P4

1.2 WaiEaLaseywila®a (Intercalary meristem)

A Y

Waewsywileteiduiedoniyegmiielauudes (Interode) wiawmilade
(Node) viliuassBngnau wuldluialudeansrunssdn wu wgdn 41alwe T dos 1Wudu

Al 4 wanads (Nodes) wazuos (Interodes) vasiuls
fisn : http://bio1152.nicerweb.com/Locked/media/ch35/growth-roots.html
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1.3 aigaa3ynudng (Lateral meristem)
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wagvludesfeIueln wu Juntdnn vannguannde Jusu ielbesyyiaiisenladnet

=~ ~ . v o X A a A ' o A = ' a s ~
wilaiwauden (Cambium) dvduiiiaitairsyiieglunduvasiondss 15en31 Mamansuaudey
(Vascular cambium) yniileidaiassytiueginnilagetuuen vesnnvisedwudilutrdluEeniy

s a .

ABINLANLUYN (Cork cambium)

RS phellem (cork)
> phellogen
)8 (cork cambium)
7 ="~ phelloderm
3 = phloem fibers
= === _ (sclerenchyma)
XS
X RO TS
) “(’ r, G a (4_ /‘1 @
B & > £
D@ =
K phloem parenchyma
e sieve tube
o ~ - ray
=1 ; vascular cambium
) 4 xylem fibers (wood)
vessel

AN 5 wansiieifielssyiiudne (The American Phytopatholosical Society,1994-2007)
fian - http://www.apsnet.org/Education/IllustratedGlossary/PhotosN-R/phellogen.jpg

2. 91890125 (Permanent tissue)
d’{j A [ 1 cala 1 v 1 19 < 1 1 4
Walennsdunquwasnilgusawasntinuandeiuly uenesnilungulng 9 1a 2
UTENNAUATNNRAGT
2.1 {WUalPan12513aLAe (Simple permanent tissue)
WebeansBune) Wunquiwadiiusznoumeigadudaiieniu iwdfiogns
IR
1 < a 1 4 a" 14 [ dy
wuseoniusfingng q muminile 2 Ussian eadl
2.1.1 Wawatlesnu (Protective tissue) wualu 2 Uszinnde
1) ana3la (Epidermis) AalliaidaviogAuuengnuosdiusing 4 vty
1INITIFTUAYY NiTugadus lillnaslsnanad wadldnwazuuy dwiAileavunnlg Lwaalsedd
gauiuaulifvesisenhaeaduiagaiegiuuendnnunimidawadnegiuly ffaiu (Cutin)
wdeuniagadiinisaseyuasuwdasluiduvusin (Root hair) wadnu (Guard cell) vu (Trichome)
wag fou (Gland) LelgatoiiinasiiaviminiunrquuazUasiudunsgliunig




i 6 wanaiefetioty wimesia (University of Illinois, 2006)
fian - http://www.uic.edu/classes/bios/bios100/lectf03am/lect18.htm

2) Aadn (Cork) wiawlaway (Phellem) Wuiledefifnanmsuvagad
wuululndaves pesn waden sewialaau (Phellogen) tnefliarasn Wulmduiudlnsinnandu
wanderuuadazaasly idoansniaadit guuedu (Suberin) uazAiu (Cutin) azawdsiay
ulalle

Cork

AT 7 wan Aesn (University of Hamburg, 2006)
fian - http://www.biologie.uni-hamburg.de/b-online/library/ LabsHTML-99/Stems




2.1.2 ileilaitu (Ground tissue) WWuidleideiilussdusznaulusn ddu lu nen

Husanans Whileiboduadgunaniey fvansussunvldun
1) WussAN (Parenchyma) lewdowiatinulaiia 9 Tuluiiwuszneudae

waanisu1vansuuulsun Aouthenan 3 viesunssnszueniileFesinindu Juindesinssemning
wad (Intercellular space) Sualeavualugiioutiuead wadnnssRuuissiadaaslsnanas
agjig 819138N11ARBLIIANN (Chlorenchyma) (eehduauriuneaiasfsn) nlswadusznaumie
waglaa (Cellulose) iudrulng o1aflisfiwaglas (Hemicellulose) uazimnu(Pectin) the iiloide
NLTIALN
futhiluazaudiauts veathify 1 indeus uasvdsansminunuiu seslan wulwd wasdwnu
vosnankd

mwﬁ 8 LAMINILSIANT (Pearson Prentice Hall School, 2006)

fisn : http://www.phschool.com/science/biology place/biocoach/images/plants

2) AgalasAun (Collenchyma) iiailafiiisadaoainsAunzilyinendonis
funisafsn wiawaduszneusnewaglaa windawadasdanumunlsivintu Tneduiivuinezer
Pgead elnnfusnnuenmielunnwaglas wazelivaglaa nuilladesiadegnuiuly
Gunandluuagludiu nednnd (Cortex) (Refiindiiuduveuiloideiiogdnnntuefimesfiaiialuiis
Tudéu uazndsaznanisrslulubewesnuazddu) vesiivdugn fmhiviheuudausdituity

collenchyma

AT 9 uARIADALAIANN (Simmons, K., 2004)
11 : http://kentsimmons.uwinnipeg.ca/2153/lb1pg5.htm
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3) dnasLseAun (Sclerenchyma) toifeviniusynoudewaditndauunnd
sifngadisugund (Pimarycell wall) wasntiasadniogd (Secondary cell wall) inseiiansaniiu
(Lignin) indauriaaadniegil (Secondary cell wall) Fedudniivilvfiedianuudauss anasisedin
Usenausig
wad 2 wilade a3 (Fiber) way anasia (Sclerid) Faunnsnafufisussvesivad

IhvesidumadiBmaren dumnasin wadlidnwarduniuasiisusaunndieiu wuld

auduTudswenldenlivasudeniuwanselonaldiiain o

Sclerenchyma
Tissue

AN 10 LAnYALNaDLIIAL (Arizona State University, 2006)
fian http://is.asu.edu/plb108/course/develop/growth/media/sclerenchyma.jpeg

4) wulawaiiia (Endodermis) Wuillaiofeginuuenveilododfewes
- S ¢ v a A o ¢ a a ca . & 2
s1n Juileeniliwadadgnisafan uinluvaddansdniulazgiuasau (Suberin) @aluans
WINVRG) WNanUIEadseafiITukiuuluiveIesenINuwad
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Xa110)
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Tracheary
elements

m‘wﬁ 11 wanuaulanesia (Farabee, M., No Date)
17 : http://www.emc.maricopa.edu/faculty/farabee/BIOBK/waterflow.gif




2.2 Lﬁal,?iaam@a%'au (Complex permanent tissue)
dHodennaidadeu Hunguneaaiiusznausmeiwadvaisviinegsiufulasviiaus i
Hu iieidedudes (Vascular tissue) Fauvafiu 2 Ussiandsil
2.2.1 @y (Xylem)
o i ideniuazuismananlugaiusng q vesfiedadonin aeudndy
(Conduction) lwduusznausewad ¢ silafe
1) iwadwsaAun (Parenchyma) LHuwaduiaiferiviioglutuaosinng
wazdis (Pith Aetuleglanansvessiniiluidsaien) Wuwadiiseuyunidsns aanilad vhweil
avauomnsvnuil lwadwissAmniiendt Toduwissdun (Xylem parenchyma)

Xylem Parenchyma

b
d Collateral Bicollateral Amphicribral Amphivasal

Nature Reviews | Molecular Cell Biology

At 12 wanslody ¥fianssdun (Nature Publishing Group, 2006)
fian - http://www.nature.com/nrm/journal/v5/n5/images/nrm1364-f1.jpg

2) Wwas (Fiber) L‘i‘JuLsejaa‘giJéwmﬂmaﬁm T aaanuIilANNg1INLE?
wazudauss uwsnogluledy
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(AUEANWNANERNS UMNINLNFUULSFRS, 2548)
fian - http://sols.unlv.edu/Schulte/Anatomy/CellsTissues/PineXylemPhloem.jpg
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waaviaiog

Y

E.M. Collins 2000
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A i 14 wanaledy ¥fin 1nsAa (Armstrone, W. P., 2006)
11 : http://waynesword.palomar.edu/trjun
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4) wda dawuA (Vessel element) Wuwadifianwazadnonsan fe owadln
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Warvzeell Insinnadunsinarsazaaslinatsiluges (Lumen) Tug) wadiinidanun szl
anfluazauufednuinsAnuazwadiisduneiumsen wadilvwalvauddundimsan Jaiens
€ a . aa & a 4 [ 1 [ < ] al I

dosvadadindeawaziisngu (Perforation) awa ddmudazuSedouiulnudeiuluvielsonin

naa (Vessel) IfintTsinudnamunuazudausannn wevimihfiandsaiuasussin Wudefumnsdn
(C) E.m. Collins 2000
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Al 15 wans lody sdanawadawus (Armstrong, W.P., 2006)
fian - http://waynesword.palomar.edu/trjune99.htm

2.2.2 TWadu (Phloem)
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Al 16 wanalvaudy (SparkNotes LLC, Plant Classification, Tracheophytes, 2006)
fian - http://www.thaigoodview.com/node/67765?page=0%2C2

N159052 08 UVDIAUNY
Wytlvioades Usznaumieszuusin (Root System) Wagszuuson (Shoot system) seuU
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shoot tip
(apical bud)
EPIDERMIS
lateral hud

node
internode

node

1!

VASCULAR TISSUES

2R seeds }fruit
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GROUND TISSUE

primary root
lateral root root hairs

root tip
root cap

AN 17 WAAINNTINTLDEUVDIRUNTUTENDUMYTLUUTINLALTLUUY DATIRARDAUAE
\aigoaass (Progressive Gardens, 2005)

fian - http://www.progressivegardens.com/knowledge tree/plantoverall.jpg
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oA iiia
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Y
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D wiiaiatiu (ground tissue)

|:| iadan (dermal tissue)

.[ iawdasndne (varcular tissue)

AW 18 dansszuuitlaidony sruuiilofeadssuazssuuiilaeraludiunng o vesi
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