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1. iaidainydauuans (Apical meristem) vseisendnetnsinileife
WIYUaneean Yaresin wuuTnuaulaieuesan 30 UaneAsuazdion (bud)
sleuvamadiilinnviesenseenliuniu

Apical . 'Develoﬁi\ng Apical meristems

meristem Jeaves®
of 3hoot o - &

' | Apical meristem
Shoot 100 pm o©f root Root 100 pm
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U : https://www.pinterest.com/pin/395613148494365071/? p=true
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Primary xylem
Vascular cambium ———j

Primary phloem —

Pith

Primary xylem
Secondary xylem
Vascular cambium

Secondary phloem
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AN 8 ATNARYINLARSLLBIE DL QYAIUT
w1 : https://www.hydroponicist.com/pages/p9-cross-section-stem.htm
duAuile 2 dunAy 2559
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neuxyeux-phuch/neuxyeux duduidlo 2 Turew 2559
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w1« http://www1.biologie.uni-hamburg.de/b-online/library/webb/
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WaLgaa123 (Permanent tissue) Wulilalte fafnanilodonsyy wazla
finswdsunlasguing wagdmlsenauvedead Wevimihinmuusavviinves
Wolgansuuseandy
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sclerenchyma
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W7 : http://www.nana-bio.com/e-learning/Complex%20%20Permanent%
20tissue.htm AuAuLle 2 Ju1An 2559

1. Walgana125:8ahen (Simple permanent tissue) WWuiilaidan1is @
Juwasviafeiusynaume
1.1 1afnasid (epidermis) \Wuwadtufiedusnan uwaaliles
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duilnavangsinaziiaruvesenmesiaduaanly 1San71 vusn (root hair)
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AT 13 Mnuanawadtulefinesia vesfivnen
A : http://www.sbs.utexas.edu/mauseth/weblab/webchap10epi/10.2-
1.htm AuAulle 2 JunAu 2559

1.2 WI59AY" (parenchyma) \Juwaduunalvgfifiseaduian
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i - http://www.sbs.utexas.edu/mauseth/weblab/webchap3par/
chapter 3.htm  &uAulle 2 JunAu 2559
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waznileniu wuldmudniidesnisanumile wu duilu wesudnadiug
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AT 15 MnLangadneaLasANIvesignen
W1 : http://www.sbs.utexas.edu/mauseth/weblab/webchapdcoll/d.1-1.htm
duAuLile 3 duiAu 2559
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1.4 @naaLssAun (sclerenchyma) ulwaangglinasuduss Wownsn
aviluwaafinnouan laun waalwiues (fiver ) Fuduwadiduls snuazinien
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a . 1% 1 1 % 1 1 A & = ¥ 2/
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Waenuwadauasilonalifiaing

Sclerenchyma
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ﬂ’]‘Wﬁl 16 MNLEALTARALNBLIIANIVBINTIABN
i - https://www.wonderwhizkids.com/images/content/biology/
plant form_and function/growth and_development/conceptmap/Sc
lerenchyma.html dududle 3 Tunay 2559
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1.5 oulanesiia (endodermis) WWuwadimuagsiuuenves
doidedndssessin suadeiwadminin uintsadiansBniuasyiueiu
(suberin) unwanyu wazlwadisewiuLuinnyiilidivesineseninagas
Atuas

endodermis

esquema esquema
Al 17 amuanaeadioulamesivesfianen
fian : http://www.biologia.edu.ar/botanica/tema20/20-3endodermis.htm
Auduile 3 flunau 2559

1.6 Aasn (cork) Wudlaidetuuenanvesdidunarsnvesiivly
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2. \UaLEan123L3999U (complex permanent tissue) LUULUBLEDN1ITN

UseNauMEaanang s iANISINAUNBYNNUNNSINAY Usenausie
Parenchymatous outer cortex

Sclerenchymatous middle cortex

Parenchymatous inner cortex

Xylem

Phloem

Mixed protostele

www.plantscienced4u.com
A 19 pmuandlassasveniiedonnsddon
i - https://www.plantscience4u.com/2014/04/lycopodium-stem-
anatomy-cs.html Zuduile 3 Suny 2559

2.1 vieuusaluiaun (xylem) yimtinfiadesiuasindounsannsin
Y gdruvesiivnegauly vierUsenoumeias 4 viln

Xylem fibres Xylem vessels

Tracheids

Xylem parenchyma

Xylem
d' % T A
AN 20 ﬂ'W\lLLa@\ﬂﬂﬁx‘iaiqﬂmaﬂmauqi)ﬁ@isﬁl,aﬂ

P http://www.qgsstudy.com/biology/comparison-and-similarity-between-
tracheid-and-vessel ~ duAulile 3 duiAu 2559
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(1) msfn (tracheid) Wuwaainiizusae wiaui wiay
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Tu vieuazdilanzmsAnNtu

Trachea types by cell wall

perforation plate thickening
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v
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trachea
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tracheid

annular spiral reticulate
libriform fiber
Al 21 wanaadnsAnvedlsan
w1 : http://elte.prompt.hu/sites/default/files/tananyagok/StructureOfPlants
AndFungi/ch04s04.html  &uAuiile 4 Jupu 2559

(2) nawa (vessel) Wuwadvasdluan Aflvualngnia
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Perforation
plate

Vessel 4
element

Vessel elements
AN 22 hanaadnaavadlalay

i : http://www.thepinsta.com/xylem-vessel-elements_YkZnlit4
YVRMFRvpPhu31XcJQpUzScrHi3sJCnguD1M/ @uAuiile 4 dunau 2559

(3) lataunisedun (xylem parenchyma) tHuwad
wssfsnfunsnegluluandusadiindiuasdaiTinegluluaumissfn
Besshmuvnsiueadausenin laausd (ylem ray) Taegideailumaediy
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(@) luawlwiuad (xylem fiber) Wuliliuosiunsneglu
Toaunduwadiineudigadunauiunauine srduduleteliduiiada
L ausaaEIUIUINNTY

Tracheae
Atracheid  orvessel Xylem parenchyma Xylem fiber

Al 23 uanaadlgaunsafiwaseadliues
i - https://sharon-taxonomy2010-p6.wikispaces.com/Gymnosperms?
responseToken=0fad10bb183f61c5bfb1516fdadf31ed8 dududle
2 flunAy 2559
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i - http://www.sbs.utexas.edu/mauseth/weblab/webchapl1stem/
11.5-10.htm FurAuLlle 4 Ju1Au 2559
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(A) 4
Sieve plate .
; Sieve
P-protein
: Tube
/ — Sieve tube
e . cloment i} Member
pore
Modified n
Lateral sieve plastid \1@
area i
Sieve tube
element
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endoplasmic\ Colinpamon
reticulum _}4 cel
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G plasmodesmata
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memmbrane ——i Vacuole
Thickened Chloroplast
primary wall Hictaics
Sieve plate—1
pore 3 ! Mitochondrion
Sieve plate gt

PUANT PHYSIOLOGY , [hid Fiion. Figues 103 1 2002 Sinauer Associatas, 10
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u : https://www.quora.com/Is-a-sieve-tube-cell-living-and-why

duAuLile 4 fu1Au 2559

(3) Wadunssdun (phloem parenchyma) tuwadniised
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Lﬁ' : | _J Phloem Parenchyma
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P
| N -"! 1 ,tﬁ_}_ Companion Cell
\\\ -\ 19
G
" Phloem
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I . https://www.tutorialspoint.com/biology part1/biology tissues.htm
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(4) Wadulviuas (phloem fiber) Wuwadlnivesiuvsnegly
199715 TrelRPNuLTsILANY wiuRedfUlsaulniues

sieve plate

. sieve area
companion

cell

sieve tube and
companion cell

sieve cell phloem fiber
Al 27 uanalvladulniues

i - http://elte.prompt.hu/sites/default/files/tananyagok/StructureOf
PlantsAndFungi/ch04s04.html &uAuLile 6 Hu1mAn 2559
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1. auﬁﬁuagwgﬂizﬁq Aeauasdlutazauanludidsnileadodele
. vessel , tracheid
9. tracheid ,sieve tube
A. vessel
d. tracheid
2. Tu cortex vasirluissginarusznouludeidiodonassiin eyl
parenchyma 3eilomariaziasuludiu cambium ERniniededus
n. 5128 parenchyma Tu cortex mﬂﬂdwﬁa@aﬁuq
9. szwadiniusesdueadisdidin
A. szduwadidslivinogfivsviinfelu cortex
4. wnedianuanansalunisiiagaalasnituaziaseylasinia
3. wadnymeenvidanmsaiulazasnivdenlsiflensuisfolvadle
N. parenchyma
9. phloem
A. cambium
1. xylem
4. hensmnduenamnsisnials dudvaarlidanmadinuludodesmanls
. cortex
9. phloem
A. xylem

d. epidermis
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5. fiBsuitsumadiiuesinen aelutideatu tnsuAnivesruuauiian
f. cork
3. fiber
A. tracheids
d. collenchyma
6. ormsTiivas etz Uazean 3 iwadle
n. sieve tube
. sclerid
A. parenchyma
d. spongy cell
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n. collenchyma
9. parenchyma
A. sclerenchyma
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9. "Wy collenchyma Iundile
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1. Vihamgeuuidulaeeen Janesin
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yuelvfigareiwadla
. parenchyma
. vessel
fA. sieve tube

3. companion
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