yunlall Ul

ailall anwilfly LY glgd

Caillay apany oS5 8aaly A8 Gadel il b 8 Ll s 555,
b il aa S Gy calladall e IS LA L S LS @l calall
cllab 8 LS elliy ¢ dduda g g DS Agabanall LMAN (e 22 (e B4 Y) iGN
Mo o ST Ay ghay 5 Ay S O jenias 58 62 Pandoring sl
Al o8y +slall Caldh g area Leia S o585 Al g ¢ Agalinall LN (e
¢ Laa Lgia £ 53 S pands Danadia LA (e O3S0 il pua G a2 4 50 3l
Oa il gaell 59Shy ¢ organs sbacl e O3S0 (8N Ll auai
stissues Aauil dc gana

Lida g A & iaTy Jua¥) aii L LAY (e de gane sa Ll el
OF 43S ¥ g ¢ Apma Agaabadd Aiaks gy Sl (o ranad JS Salingy 2 B2ad 5 ]
PAaai¥ L e 4Tha (2 adineds ¢ Miine Glany

LoV LAT (a daly & 4 (a0 S5 18] Uy (5585 8 5L gl
£33 0 DSl e (5 55 13} U ya granaill (955 8+ paniil oSU1 5 Apandii ol
Qasdi py Slanaly s e )l e eS8 G Cuidll S LA e
LA 4l 2 ol (e (4S5 28 31 elalll iy ¢« cadia il g adia
v elal Gl elal dpapi 55 4 e

%Wdﬁd“m) meristems raiv 3o ()5S0 28 LYl
LA e O35T sl « permanent dapive (585 28y ¢ alu@iy) e 508 <)
rpbadiY) e 8yl Cadd dal

95



dation yal) AN g LAY

e BT DI (e O, 5ST dawail (& meristems dyati sl LEW |

LA liay » bl gl Blalia 8 an 5 o4 13gls ¢ gally b))
GBS 5 3 g o Lgil il p Alliall e 288,01 b 2 Lpaive yall
CBayase s (3—Si Hyanall i i il gad dgay g ¢ Lai S By
aall 9S8 e gl p spsal I LA Jie Apasinn pall LIS Glan Rt R
Ldallaag (eel1/s JS8) Aaual gy 5SSl gl y G A

WAl JS3iy gai : (1/5 JS&)
Tpadi o Ll e ARl A4la (s il ghad (|

96



il Yl a ity s Ui Al il g Al e Ayl s yel
O AL LA N Asi oda LA ey JaT + 3 SV o sS g Saally
paall 88 M ¢ O e Ofla ya (od JAn Ty ¢ el B A ald 28
Al aals ol ga JS23N 0 pasell ¢ differentiation JSEy extension
b Sl AL gl i e 13y i e e 531 gl JS2N
e L a8 LU LA aay deia3dala cig b caady lall pasy
*hsadio o LA A el Ll
ey ¢ Ba3ae 9B pphea Sl pad o Laall g dpadin yall LOAN (5 siniBale
S gadll 3aT A3 AN Ay ¢ anall 83035 AL Ol gadll e S5y il
5 I 4y jlianll 5 gaill JXA oy Bllaly 05508 83a1 35 52d 4020 rasay

(LW TR 1 %Y

St plaadly pa 3 LA 5 2y fanll 5 gnill (0 gS5 il plad 1 (2/5 JS)
97



3 yshaa e 55 Caaay Al il paill 038 (554 e W Ape Pyl b g
5 piam CDlagsn D Gl Gl gill o3 Juadily A0 P yuy 320 e
W g2 0385 ¢ I EDlayga (5ST Lpiany go 2Ty S Cllaysall 038y
i jae b o Bsad (ST el By Lete HEV) Claysall o 350
Oaxines La Lgie € iayga Liaf Lgie GLhay adsn plual I LS 23 48
A lanll 3ailly 2% Lo Lgiay solad) aally a3l L 32N oL5y

‘(215 U5

oottt 2

Claggn (o DN LI G (01580 4y e B0 (|
2 gl 53,500 plED) il ghai y 4y e 5 59d (0

98



o (553a3 4 lanll S gaidll O an Lpotadly Lpagivs palt LAY Gany b
e 30 Ll 5 ySy Lailly clisiy,dly RNA 5 DNA dlad sye Cilay i
o gaill and ol gaill 038 Jiay ¢ Lgdatay fglidady o330 yindl (e ol 3al 2al
+ autophagic vacuoles 4afilall 4 jLaall

oth p Mgl e elial Sle Dy laall aadll o) gia) LS e
A 4 jtandl Byaill o 2 LA a4 WA D) Galias
PO PIRPIEF1 s RENPS UL IRV [ PRVIE WRRKHP 1L ) B XY P
b iy p gl e 33h e g8 ISy Badll Jal Sl B (5S4l
On e ledilyy gl M oLl Ge Juaily &3 Qg ydi aaall
s( ¢ 13/5 JS5) a3 s
i) LA (85 ol L8 Canay L llly AN LK e Ay jlaall § il
Lo W 4 WS Qo L maady Glas o D55yl el oy 0 a0
s Clanaill y 4230

s leie b paul e dain yall AasailP) i Sy
Lo yall Agla) gy puslhs ) pLualY) S giaa 338 3 9l

S yina B i)l QL) e gy @ Rib meristem 3948 pfic ya -1
U‘k' Q“S&Lni, 'M‘OA ..\.a‘_,g_lm?‘.ni:" e c.‘ugén.\l_, o Jasd Aa.‘_,
Biey Glal plid (S die Giany LS Jlll i Gl gaadl ya 50l
L4l

Ot yinnn (b A1 Uil e mily : Plate meristem ik asic ja -2
JEBT YRS



Oe SE A AR DL Ge plyy : Mass meristem o55S asie e -3
Gaang LS ¢ Olalasyd Qiox < @M.A\ FEEN 3Ly o Sl aelig ¢ O slaa
P LAl mn B 58 g Ay oy g3 (43 5SS e

piia yalf Lok 3 (a8

plaii] Slaiul e Loy : Primary meristem (1450 pai ya -1
ecsdiay AN 5 g3adl o) Gliad) il i yall gaill 8 LS opiall LA
ainsyall LA UK 5 gad e AUl Ll Qa1+ 3ol o gaaaSll g (31 600
¢ Jal&U A il s 9 565 gl ey g A1 AV G jas S0

LA e asiayall Loy : Secondary meristem (s 335 pi sa -2
o LS iy ¢ sty ()5S La lle y ALl e 5 jaill Caslaia ¢ Zally
S ativ pall iy o Ul a paalSl g - 5l o saalS g g Al Gt 0 g0l
A A ) Lt gl Jae a3 A g AVl i jad dlica) Al
Qlaill (b adin pall audn ga ; BIG

ol Al L4265 ; Apical meristem a8 i o -1
Tl gaaall Adaiad agudy ¢ Sl 31 of mmy g i

¢ Lle SISl aiu ja 49 : Intercalary meristem (o piie pa -2
Lt ol 3ol g 2al vl ) (al) pfin sall (10 1300 s Jm3 amy
A A3 Sl i ale ATy o Tl gemell gk gai el Asaian e
Sl e ed3al Gy gV 8228 L saal g

D3 oL OlA Al axiu ye 92 9 : Lateral meristem (oila adie ja -3
e sl o graal Sl e el o SLall gudandl 30l ) G il damdl & 51 5
¢ il p gaselsll

100



S 5l p gasalst

it yall il Lol vascular cambium ole sl o el S (i yay
sl et e Lo 1) Golatd Lo e ol o sl U (55805 + ile )
Lla i anag e a1y Gl lae 5 5S¢ il i yall UDIA (n ey
die Cinay LS il e Ui (35S 83l g ¢ A0U1 DAY ad (aluiy)
U se s le Mo oaal SH LA s o p2ally Hlasall 5 53 Lol
i LS JAN Gyl L2l y o Al Gl felad dokoese (Sl simall Jajadl
e gl ppand S BLSS e caraty cAle G Al el A 2V DA
cdllondl B gaill 0L

A led LD 5 4 jae LA ¢ Sle gl o aadl I LBIA G Gl g3 2 g
ekl eadlsladl 84l L ULNMA & fusiform cells 4 jrall LA
oAl Lol LA Lte (9Sig ¢« Sl Gl Letiles ¢ Al gl
JsaTiy sasin ya Laalaal) (A5 s u—]“"' A e dgda Hludil diad o elallly
o Jaail Adaty S 1) Lal ¢ plad i 405 M A Hla ciilS 1Y) gAY
o Al (g il elad 005 e daad L) 150y udd i s
Oe Qball e (pySS Jaae 1 La iy ¢ g aluilh @l iy ady ccada
Ssaa LOA ,Aray cells Leladil LN, « elalll a0 oS5 Jaae
R NIRRT USRI RESp WK E AW A LW E TF TR
*(4/5 JS3) Ule g Aty Ao ladl) 2a2N

S Gy e Dl Hlae e o gl SH U Sl giae o8 Oyl Siaa
a3 Y1 ASu2 g ol n B gl iy S gisall g 4y leanll il gl

8tk 4y jlae il gad ¢ eliB) g iy pdl U & jandl 5 gaill | jam
ey zwal o ¢ myelin form ulal JSANL G jad g JSAN Aakiiia j 4 4lhis
LAl oda o o Cile g iill 030 Jas g Cile i 0 65 aa S)y JSAN Ay g S s

101



[

dgasive o daudl : (4/5 J88)
Gh (= oIma p S Ll (e

e lad p analS

B pfpa A (2

.M‘,g&ﬂl&ﬁ,&,,y&ﬁkfwia,h&(.h

102



Al Aty iy s e Bl L Qo Gl ASlu e (9SS o2l Joai i
g Olba IS Jahayy Gilbha J83 5S¢ g0 IS 58 ol il gaill 02a 2
OS5 1) L ()5S p pladlYl Ciaay  Laghy Juai¥1 (S g 30 o Loginnsy
aa M oyl Sis (575 JS2) myelinic network dsilall Aaaly pawy ol
clall Lt al il A0l a3 g eLall paliata) g bl 8 LA fag
Ol Alingy oda DU gis Jail 35 Lellaty S 4, 5K ya 4y jlicc 5 ad (4 5S3) i
Jytall g8 iyl Juad o8 SN i (o 22 5 53y laapalY) el
Al AAN 0 oS5 e
ol A yaywallJ Al 4(]12/3 JSB) iy y2i oS 5 S1all B 598 SiaaT
Ol S Lgiay STl (e 5SS (4 2 al (6/5 JS3) 550N

paasalSl DS 3 4y jlaadl i gaill : (5/5 J88)
Ll 48 (2 Liabaall RSl (4S5 il phast (

103



oaiad Lavie g LA ALl J 8y o)l 3l 3« Acer pseudoplatanus
oL g+ Alaans geanad iy 35S giaall (8 o gaaaSI LD i g oLl LAY

e 3l p gl LA Jally iy 53558 giaall 3 )90 1 (6/5 JS4)

104



S5 Cipeall oL 8y ¢ Bole Ay S by 500 oS gl 0585 g M (A gaill ps 50
e Lilide Q21 Lgl g ALy ke (585 Cay AN i ¢ Ldsha 3 5y galiilf Ae
bopal 5 5al5 0 mual i jed AR Sl cdy By QY ¢ X
Laly ol il 55 giall Gl a5 (0855 550 00 el 3y 12y S,
ey S puaty b il ana jha o8 e Sl dalsall e
Pl s Pluii Ao juoy (il ol 8 eLall Ay 3 0 ol sy (alis)
¢ LRI Jahy a3 55 50l Aplan Y1 AS jall de juBaly )y p gaseSH LA
‘e pSally

S aag Y Sl sy 4 48 (13/3 JS8) alsn 356y Ll
e 5 5al s p S LA (8 805 ¢ Dbl J gl JUA 3321 020
LS ST ()5S LSl 8 o2l gn 552l 23 i« Saeally Populus sall
3¢Vl 21e (8 e ) 8 Sy 5 561 028 e dlaiie Clliayga 2a 55 Y
05 ClaeSy SMay ga Jlaiil g (3 685 aany 43l LS ol 3

O3STadke +pynalll LA (3558 e La 3351 A0 ) K55
o e OaSally ¢ Canally s (8 e ATl A 30 saiy) A
AN oS ol 35 A% Al 4 e 500 g a1 AN S JiT s (A
Ao A e Clegu g M 9SS Sl oy v elaLall A 330 yuil
el 883 jiia Cila gus gy il y il 4 Cile gus gy )l

LNOR R0 R LA PRPES PEN SYEN JUTP PPt R EVIPSL JUP g
Aaall Gasla g} Sl Dga el 3 ga g ASAN U g edl 8l Jas e
¢ o g sy o252 562l 0sSE ey RNA 5 0550l (3145 (g 1
dyda ol atiey @llaly \RNA « DNA 323 e QI el o1 piaals Laiy
s ¥l Gaala 3ga o) Aagi Bl g iy 3l 8 5 ySull Als ja o e LA
*RNA ¢« DNA Gdad Labdl

105



Apapdid lf Al g LAY

da Yyl aillys 280 o & parenchyma Asasd iyl da Y aa g

LS ¢ 3150 (ol pesill (39 ¢« Slisally ) s3all Ll 1 22 3W1 5 L tail
o i 3l g elalll g adial Anandl 8 Apands ) LAY 2a 3

JSL3) Ay g S 655 N8 ¢ JSAN L Calias Aally Lga LS Dpandi yll LAY

05 sbaall LAN (e Lgle 2adl 0 b g ll A Aabins 5SS B0ke 5 (17/5

glbill 6 5 gliy o(q7/5 JS8) bl pie Lay il il Ldle

sl st (S ol gLl 3y ¢ vt s gfsale abime (S8 o el

Ll 3 WA : (7/5 J88)
Lalina pasdi WA (w0 i ) g (b Ui (
aai Ll LA (o

106



Wyl Liaddle 0ySide M piall Lol +ALLY) ) duar s sbay
Agast 33,0 LDAN i yaly ¢ da e 095 28y ¢ il L) d8a
+ (4 ¢« 17/5 J5&) prosenchyma

o LS Al (5S35 338 ¢ Apapdi pll LN 508 5580 gl aa s
s pLAS 8 LS Land (1555 38 ¢ (19/8 JS3) G sabesl) gandll DS
aby ¢ (== 7/5 JS2) Canna USW 48 ) 5 (s sV G AV 5 Juncus Slaudl il
¢ 35N Sl gl o ) el (3 LS Lcaia 4488 (555

clilany ¢ GIE sk y 5558 5508 3 2ol Zad ) Bale daglki ) (DAY
Clagiudly y A2 1ol AN (6 ol dapie Caiudy o (s sinTy ¢ dauly 4y
Cayady ¢ o guall i yeall il o AN zhaudl e Ayl LAY (3 6 jmd
el iy K LDATL ol i d ot wdly e A giaall 4l 5l LA
+(8/5 JS8) 3V ) 9N Jaus gl gaeaill (555503 5 ¢ chlorenchyma

T K DA : (8/5 JS)
s 35258 e i LS

107



o LS OV ey By ¢ A0 )85 (5 g 4n (SR B D jlaa
YT Jhaall 5%y ¢ LAAN Gy Aty Miliae aa 5 Y pelall 853 oy i
lgiong jsbluzen B 5ua (o8 00 ol o gl (@220/3 JS2) clian
@‘fusmasgm)hﬁbw))‘gkhﬁj '3_)..1:\“&;\\..\3! cl_\:‘
~CJU\.:\.'\!|U.‘=;._1&L&.EJL533&]M._L&AJ|
cg..ajjtehﬁimslclejJﬁ@jﬂ\LgM‘WQYh“u&guj
830y ¢ sl pannaSy (il o pneSl A LS A gl dpation ya LS
Gan Bona Sl 28y« Apafion yall LAY N USAN G dgants Sl LA
e Ua 23a3 Lgiphahy Sl bl e Tagey sy gali dpandi ) LAY
c:\.ul_!.i_&};!a_“a.“ XYY G&J({Qﬁpotent cell :t;slij‘ FXYY ‘5“"‘3} 3&;‘_, w_)J
Glost e randiiy oS s ol Glaadl il Bl of 3l Jia e pasi
¢ Aadie 2ol y i ga ga g il g (5 gne Syl 5 s ne (32 S jhaa.
AL o yay Arand 3 WA (e s (655 9 LAY 038 SLuds) ) IS (g0
wlﬂ&&\ﬂ‘ujjud&\la}&m&pausfaﬁ}é « callus
Aot Aol 5530 ylay o3 ety ¢ AN ol elalll maa LA Jie LAY
ad Al Aoy Ao LS g Apaii Sy Al s iy tissue culture
Jsiis u&@\@mc.buujcww):b*madham‘um‘hyﬂbacJ
aal 9K ¢ daria ¢ (B LS Anlic e g AT el 1 30 jasall LA 238
o 3330 Led o 2ty LS e e (5 g 4l Cum il 5n O Bale Ll Sa
403 Lgia ()5S0 o3 5300 Cilaluai] 53 yiall Al i+ LAN (ol oL
vlad) e gl e 45y L Gais sl ews ¢ JSAN B embryoid O
S g Al Sy WU B ¢ e a5 Cplall 4t galy
EAA‘J:‘_’JALD‘JJu.})LJdﬂLJ‘:\AJ()ﬂjALLA‘SQ‘_UGLL}‘??A.“

108



a0 Aad gy Ll ALIS 3Lia 5593 Jae (S @iy« free cell culture
i Lgia 3Ll (pe 236 8 @3 Jae (Sal By 083 ke Agani 5y 4l Al oy
i el ) o Janiuad 3 Apandipll AN i e 2oy +(9/5 JSS) el
i b @13 9S5Oy Al y Ay Loy Lannai 55288153 Led (058 o 32
Byl Joa Ssa st by i L aanolyei,a8yta e Ljlae
e g g ol daal g L) 4S ja 353 ga p Pl yindly
Oe 33130 2 gall ¢ 535 gl ¢ Ay 355 Aigkh 5o Ble Lpapli ll LA 5
A el AN By gy ey iy lly LE IS il dala
DS a @, dh e el y elall (5535 Agapi pll LA o 585 Llin )
3 e LAY e ld iy 2 4 1ada 3 ga o L ginl y 4 jlanll Lt gad

*u(\@

sl vr ulu

I g ) 30 1 (9/5 JS5)
Saaly Lapdi p Gl del ) o3 e 00 g6 Lo Cliila iy

109



O oaliilly Lpapdi Halt LYAN o 485 8 LS+ oLl JaliiaYl g oyl e 3 a6l
drands I LMY Ll ¢ LMAN L8 L5 sl GYLLSYIS bl bt o) gall
+ i geall it Alony gald y ol puind Clafiadly e Ll ia Y Lgian] gliid

Lpapdild o<t il g LAY

Sliel o8y BLal 5,58 .8 collenchyma 4t il SN AV aa
CEPRE VTS [ISPLEN [ ) TR TSNS PR ENVE O IREN D P BT (3 W
veloell A prall sdall 6 s g

LAY 4d5 20 il A LB 25y s old Aadly LA dpantil 3 LAY
Y W s ¢ Leahyla aal (e A8iua ()9S5 38 5 Lt gt il W) Apaniti ,0
velall (e B0 A gn g g Sy sblindl ey alifia e Uale dlalae
s dlewsiy anall 8 55 Lk o5 L LDAN Y Loty paall ades iy
TR an g LaS ¢ A0S 585 gt le LN i (5 giad +cgll a3
el ik Dy o Aeandid S UMM (5 a3 Sy +5_yu€ Ay jlac 5 428

LA A gata sl e g5 508 dtn 4 e i) I USAN jn ey
A IS0 LA Y gate Bady Cially e dl ) LS ¢ Asasiv e

L YIS o (8 Tl p g Gad Zpantil SH ULDAN pouss (K

o8 jaa Lulii sy 3y : Angular collenchyma 4z dsasdiil g€ -
LA 5a g ol 13a L Auiad) Cilibusall 23T ¢ IS Y 3 (gl DA
+(110/5 JS8) palaldatl 5,88 3

s3a i Lailai 3133 : Lamellar collenchyma &asiaa dsapdil € -2
ol o iy Sl el oo LA dagaall 45 50 gall jaadl o8 Gl gl LAY
u.ﬁt).\“ 138 M‘.:u.'l_, 'i_'ﬁ;\._\]‘ Clalialt u..:)\i’.’_, ‘ &Li\_u“ c.L“".‘oSAJ‘.a:\A‘
* (= 10/5 J85) Sambucus oS spalas Sl Bl

110



238 3a Jaalas 3o 3y : Lacunar collenchyma AL B agalilys -3
sl e 8 LaS Al il all Agal pall 4031 el 3al 4 Gy LAl
o (2 10/5 JS3) Salvig Ll

P PN 130 ¢ ool e a5 Aiyla gy Ll A3ap il oSH LA g5
¢ o yeal) Sl Alany o o5 L ¢ o] yund Solaindly

* E ;
5 R

»* :"

":‘: 3

o ~d I

> . -

Yoyl S DA (10/5 J82)

381 Al S LA (o gyl gl S S
Ayl € Al gl Ui (3 G lpertl € L3S (>

111



8 _pitesd

Gl Ao Al mda WYY e 4By Ak epidermis 8 sl (5SS
o+ Galill sty Diaall Glisadly Hgdalt Ldsle Jadud o gall i el
LeSas ey YLl ey oy LAY 3 aal g CiuaBale 550 A3k
oSy ¢ Ayl Geatildua prall Adlinl Sl 31l 8 Aali A5k e S
JS8) Jaldaadt oyl 31 ol 8 LaS Lo Liaiall 5500 A Ml s2a (85 500
‘(21673

ol pad iy e (s siad La ol ¢ il A LA 5,001 L0
plana o8 i pall pLdaill L AULNAN S hT o3 084 Juas Ol yad D3y
Clibiaa ) s dal yiall JSAN Aldaiindlt LAY e dal g s JS5; SR
o el LA, Gi a5 dacaite LGy Jalad (3l gl audal ga b ) i
a3 (45 8 ¢ ataull jgiall 3 108 Al 5 000 U0 S8 il
855 5 o LaS LBEYI &, gt daliae of Jilil) 45 55 58 3 LS 4 pae
(2 = 2 11/5 JSB) e gl 48 55 5 (g LaS A glaia Aalias ol il

Bl o ¢ A el LD e LN e g il Bae (e sl (K5 8
Ote 5 Leailag o~ sy ¢ abatne JS0 LAY aliae el 4l ALl Sy
Bledpe LA by silica cells Wlaadl LA Las ¢ 3 j0adll LAY 4y
(1 11/5 JS2) 8y 9ma 500 ISLDA b cork cells il LS 5 <L

Llall jaal Gl cale joalilatle] ga 52 d1A A Lo Lad Jlagh
gl Blalia B lae ¢ (31 g¥1y Slied) B 5 Ap A jaedl Glaisy <438 5
3 ga o Ll L1 i (ST« clall B350 2 cuticle Aas¥! (o Ly
<3 g Aika ol slaade 0S5 2B A il y < cutin o A0 Ll Liaa
G sl b ¢ Al iyl y L G WS iliag g o3 408
e LW 095 Agilinl LT g ¢ i Ny Tap a8 Qi 020 (4SS5
112



¢ 35Ul e A g 0 S0 it Lgde A i) ¢ Cilisde B0 (g (1055 B
e s amn3 ity ¢ eblually (s KN e e o S 50T Agba gl
VA0 LA AasY) (e Jai S (e Fide 23 35 il g o a5 5L
riall L (4 LS ¢ LasW) o e wax gandi oy 3 LA pamy
Gl iy

Aoy 58 Jsis e A Al el olld (8 La s 50 LA s 5 ial
ol A Al jaall o 83 m gall e 330 g0 00 O Sy o il 090 3
o RN ez A5 A5 & S el ) g 3) ¢ AadY) Aide (39955 4 ) 90
Ul 0953 3aa o8 ¢ a3 g0 5 Bl e AWl A3y 55y goo (i el
el s _al ciipde Lgtad ()9S5 o A Clide

ol st ; (11/5 Jsd)

il &)y 5 )l (o i Sl Al 8,8 (|
JAN A8, 95,2 (5 Ol A 53 ) (>

113



JSA 8 Calins Ay 340 pSe a3 AN LA (ynay galiy 2iadad
ot ol A8 (sS5 8 5 580 231y« trichomes 3 ad) 3l 59 i 3 paadl
VRP RITENCALY SR PR PR S S R R PP SUL IPREVS B
s oallSI il gy S5 o AL By Ansda (5555 38 Aaal Bl

¢ a AN A Jual ge (e Adatall Aol Jaday 81 g s 5,000 el
LY agh agiiy +Adalal Lol SolSie ancaty oLl o Juasy il LS
elall Sl d0aS 8 aSally 53l o 085 LS ¢ 83l Bk (g oLl N8 sy
Lot Gl el o bgle Lay 53l 500 5580« el Jobs 89 3 il
v Y elaadl g elall aliaialy

.‘”

UJ:JMQD\A LQJ.L..}ASS‘).U‘GAC.:‘.L‘!"A stomata _y szl
LAl g clazall u.lc JJ.&SS‘ ok L Lj]l.f.':_, « guard cells :\..n_)‘a.“ Ly
g Al A Hlall

(3 5Y) b Auals Aoy g ¢ A gglt Bipaal) il ol 3 5983 aa 58
Ma3isale ¢ 31500 Ll - shuall (e il 7 ghaudl 8 ) alll axe caliny
s aad) sl 31l (8 LaS el (e Garay La Sty ¢ il - glaudl b
o LS U] Llall 7 shaall (e 538 aa 8 Y (a1 pany by il
‘g aally plill

¢ Ol iy sl 31,005 0 88 e o Bale ¢ gatll S5y
eaal ol TN 1y LIl 31l 8 A ) gle Chghia (B AT ye ¢ Bale oSG
YL ey (3L YT ¢ Apalall 5500 LA (5 e e Bale ¢ a8l aa g
385 ¢ O guadl 3150 8 LS Lpaladl 558 LOIS b (e Aunddiia () 4S5 a3
v plobadall g Jalilh (31551 (b LS i ya 555
114



LA L Oe JSA o8 lilias i jla (il 53 4a08 S Lalad
Ll Udaly o padacdt Qhidl L JSEN IS cBole ¢ L gSS y ¢ Ba
Lol LaS aalall 5,500 WA 0 530 559 5 (e A0S 1 g 3B g3y 30 ¢ A L3S
G A0 W jra L A8, A lall b jaa ¢ ol puns by e (5508
Lt o Lal pl sl o LAl ol glaadl S le 1 0S ) ¢« A and AdalAl
¢ onll As olad) b

¢ Ay bl alilall DU atana 8 A lall LNAN S8 Galisy
A ahall jehdl o6 55S Cua dumbell shaped S Al (4S5
e S By Ledohl 8 5aall A6 ) Aaitia e s gl Lgil 3al 8 jaal
LA 3L oe JSal b oty S f ity i Jlall sl Liad aY)
+(11/5 J8&) subsidiary cells 33 Loall LN Lol 3yl

a8 ¢ L LS 53y gall il Clilsal) 3802 L5 5 21 s
Al Clilualy SRl 46 e Jatiy o a0 A ey Chyan Cayead Ll Jid
g dapsdll daalyr LAY

daa Slyphitae 2a iy ¢ Leflaii e i aSa0l) o 5 il ,al
s A Jlalt L ol iyl o3 gaa) Jgiiy + ) palll Yy ocih 480800
S LB 150 0585 L Sl 5 55 (8 ¢ e pind laiudy e gl giaY
o a2 Laa B slaalt LIAN [y Ll oLl JiEid (5 ) gans¥! Ledaiaza 2 3y sl
LOATL 1A Sy St o Joll By el Aa auid Lo ) 4S5 Lealin)
LSl 8 adie 4 el LBAIG (sac dasa W J 88 LAS Y d sl
o5 ginall Ja g5 slaadt L3N ) ds Jladl L3S (e bt Ji50 5 glaall
A a5y A plall UAD A58 )0 Auslall jaadl Ja 5 G jlall LAY L)
v i

115



b Ofiasbde o2 AR N5 AN LIS (an) andlls ¢ AN O gSiAds
o ¢ Ot jall GrlaB Y A 0a) a3 3y 3 kel L0 Ak ¢ pnal
o ga el a3 ¢ Cygian jladl AN Sasall JEAI 138l g aaadl 8 o) S5 e
Cra gl ¢ 3l (3 Juaid] Caangy ¢ GRlall G 83 g3 pall o gl daisall
(12/5 J88) aall dadh () STy o gl dagisall

DA S il phd : (12/5 J88)
sk gUE (52 b shia (2|

116



L5V 5l i3
el g UM Baae §F ALAN S 5 il o) g B 801 20 5 ) aren bl
(14/5 « 13/5 JS2) a8 e (e el23/5 d 2y iy i s

DI Y A e 350 20l g5 anli (Say trichomes Sia S, Sl
3aaly i e 55STy : Unicellular hairs 4ddl 3asay sl -1
M0z AN W ke LN oa L e 5all 35 LA G ad Lgde e 5
Lo iie 5pSsady ¢ il 3 0058 pod LS g 5 2 aJlall e all oS

(e 11375 J82) haill et AT ,00, o gndt 3140 e LS

O e ye 53ST e : Multicellular hairs LA s s el 22
12 55 LAl 5 alalaball g gl 3150 )sad A LS de ite pe ()5S 8 LA
'&_IJLMS.J.CU..!AA_,J—LAQ}AJLBJM CJ)U-.J .3.:.‘_,3 J}a_.:_ji JA\J&.&AUA
S[yraxung_)gi_uQLjLuu_JLasa_CJﬁALgM\BJ_g.}c J_,:..Z_“ UJ_SSJ_;‘,
LaS (5w il (985 38y ¢ (a0 585 S gbutilon Gl sil
‘(z - = 13/5 JS3) Platanus oo Gl i

O3 jeed Ay : Squamiform hairs Abhesie LAY Base [l |3
ana Adina 3% 4l ¢ scales Cirdlpa enB Alla 0)5S5 08 Unia
(e 11475 J82) s M @1l LS peltate hairs due s s

MJP_TL&.“ GAC_:_)..\S 3_)..’..__3 A..’:\_,) <*5 : Bladders Ll -4
Sl 3l 8 LS 5,0 LA e diey Bie e A0 Jead el 583
ele o Sl B LS Adla S5 a8y (= 1475 JS8) Arriplex Sy i

@y 88 e Jual Sld Ay : Emergences &aku £ g -5
o sl Sl gl 8 LS 5, Caad e ciliudall

117



L5l Y0 et 6l il 5 1 (1375 J88)

_)J:\.'ua.:_)‘,;)!.ﬁ(k_-l
il i 5 ek (2
a M adm sl (z ¢ )

o gai ol (il 353 yud (]
phlaa 48,5 0l (=
Uﬁ‘)ﬁu&\é&iﬂ(,(.‘

118



o

=
X

e

- &

Sliley dse 0 gl 1 (14/5 JS4)

oSl it Gl 8 ol (o s 3l Ade el (@l

119



Aagdii SN At g LAY

e 653 ¥ A G LD sclerenchyma 4serdi 5 ISuy LA

LA ¢ a 33 5T 5 e ssiads Ao (583 38 gl ¥) ¢ gaill die 2330 53y 5
ﬂ‘gﬁﬁj‘zab@ﬁtejwsab‘3\_3&..4353“13,:\3_);;6_:1.\
LA (e 3_lie Apalii YT LMAN L5 248 ghiae (S5 Glial g ¢ ol g8 il
288 aday cLAJ:GLL,M:\:mg&A):Lg\A;LJaSU_AUJﬁJc:Q@Lu)‘

Lea gy p

LA g 2y 1T LA Laa ¢ Brands KLY UAN (e le g5 aa
<t
Ay leaNt LA

OS5 288 ¢ aaally JA T35S gelereids 4w Kl LA Galias
53 La T8 ¢ A gl (<3 3 g ¢ ploa) 4 gluia (585 285 Alniae 4l 3y S
BYLNPIS B PYCTEY) (PRS- TV Jp L VPR AN, EN PAVIRPAP R PRyt P35 )
Letog ¢ 2nl sl pranaill UDA (238 fiae 83 jiie LMAS 2 65 38 f ¢ Aol 45 80
L SIS B gl il

Cre Aapdii )t LYAW 4055 ¢ Brachysclereids 4saall LYAY (1)
Sl amy ol (o8 aalditg ¢ Aiale Auan b jaa of VI ¢ panally JS2N Cua
* (3 15/5 JS&) il yalt y (5 e Jia

¢ JSa WAl W LaLMA : Macrosclereids dugaall LAY (<)
Al 3 pnd 8 LS ¢ dpaleadl LA JS8 Lguzany Cailay dial jia 33le 23 5
(2 15/5 JS8) Ll gualilly

JSia 5550 e 4ite LS a4 : Astrosclereids dseadll LYAY ()
Nymphae 020t Gl Gloiely gL a0 il GI ol 8 2 allig alatia ye
‘(= 15/5 JS)

120



Lol LA (1575 J8d)
Lgae LA (2 Laai Lla (o abie L (o
Ll L dla(y Gha Lk (o
Ldssala

121



i Tdglgh Wl UDIA a4 : Osteosclereids daliadl LYAN (3)
LSla i 5y o5 LS g a0 a8 5 A3d0a Ll yhal o W) ¢ 4y peaall LDIAY
(e 11575 JS2) Al 3 a5 380 Cin3 9 Hakeq

O5S5 28 ¢ Lagd ;4L 4l LA ; Trichosclereids Al LYAY ()
f( 15/5 JS3) G5 3l Gl (8 Ly ¢ e it

4, LM : L - shaped sclereids L < JS& W LDA ()
Lo gaualt 48 54 3lied e 835 gl nall Ol W Jdaa g5y [ ciga IS8
* (& 15/5 JS5) Begonia imperalis

Al
st sy Ak el 3 SIS AN Ce fibers ) catias
LS i 25 3 el sha oy By (5 15/5 JS8) Ulle Aaiana iyl ¢ de i
chualeddale D3 A WLAY « Boehmeria nivea M il caldl 4
osoa Al £ ¢ LSl Gl 8 LS (g gl 6% S el o Y < ale
VI ¢ dania yuo sale GLIYIE A Bhlie ey 3 G 5l A0 800 N6
LS Basd gl dalll L3 LA 3ae Y Aiiale Auia jo jaa daude Call 2 g5 08 4
Cyo 480 ALy gl Lo i 45 S0 Lguimny e GLIYI DA s B35« il i

lguany ikl (s 1D e

dagiafy ¢ elalll Gl 8 LaS Al 35S 8 Aaanie LY aa 5 8
v ol ASME S ey (31 sl o8 2 63 8 LS ¢ Al GG K e

ot LS Lola] Apan] 53 Lguimey ¢ il e il i g9 CLIYI DA o 685
Szl Gl ¢ liaadl o gz 53005 40T 4y 5 ghbus GUN oy s Gl
A duiale Ll o

122



i) o

= ‘)J:len W EWLY \;’LU‘ g-’ u}Sﬁﬁ g_xS).a c__z.....: xy]em kil C._.Luu
R P P SOPKTPRPRNITEN VUL SVPRUT. ENNE (W PIF FIDN PR PG WS
LU SR PR FREEQ PPV SYPRUT. EQU I PRLHIVIR JUPRSP (s IS
Oe AN =Yy Ll Jr 53 gb Gl al e il A AL ) vBale
+ A4 HA5 Aagar Loarli ol UIIAN o 41 5 drale 3 dagay o 530 LY
Ludallde Y -

OsSity etracheae Sladll auly Ll Vessels 4asdall e 51 (i ja3
oe dale 5 ddlise Clilaal Lgany (348 T sda Aal 50 DA (e i ele )
D3 O A Lpdall ey LA s bl Bla Jpday 23a3 La T, il
s 53 e e Y1 as (g giad oA LeTled s Tiake G5l Uakis dblis
+Adginn Caial gl ddgiiaa

Sl e g g g dlld i padet 5ol By Led! skl L8 Ao Y1 calias
Sl jae Jyl (o paaily O 5ST D Age VU ¢ pial ele N 5,85 i
O3Sy ¢ protoxylem ¥ eall (5K dge YN G Sall ol Ay i
Ui G5 5l JB5 (s geiall W o0y (I 2l Le gl G 108
s annular Gila Jg¥1 2l e ol 1o las 05Ky« dpe g3 )y Sl il
il e o Bl 50K e 8 ¢ AL ALE e YW 3a y ¢ spira] Lty
13) reticulate (Sad i ¢« Sl 2 0 Ladaslh ol 3 0b scalariform Gl
Ll Jady 4y ¢ pitted 18e (5Se By ¢ 5 108 A oy LTy W) i
OLaaWl any Ay (5 - 11675 J2) il pual g (S50 jaall paan (543030
O 38 (o Al g Al (ST 35 ¢ Bl e g3 (g ST aal gl ele Il
rBdidll e

123



< sims
il 4 gV ; (16/5 J22)

» g, i

i
(-

ol g1 gl (
e
SO

d
(s

ks
ol (d g

(e

gy
lc.’ﬁ..“
gl (45
Uapsy (..:‘-:

124



perforated plates A8l gilicaly Lutall de S0 4@l gl G yas
goliall @l 5 4S8 ¢ (-5 16/5 JS8) Ll AL ph i pilieall el caliasy
<o glal 13 mu][iperforate sl e _,i ¢aaly Y] u_.\r_ < gial 1) Aoy
€l G @all LS (b ol o dde §ge o Bl QS 1Y ¢ scalariform
i__ﬁs\jl CJ‘.._:L‘J“ <y ia.a.u“’n 3_)5..A.;.“ uh:\Aj‘ GL&:_’M 1_’11; _).:ﬁ.u'} ‘reticlate
(s ¢ b 16/5 J58) &l,s‘ﬂ b Do) gl

o Ao yall A1 o ¢ i g LA (o Al e 491 10 Lt
0T plaiiYl e 5 nal (el il saa) S5 23 ¢ RN 1y ol
13 pUly o5y slaall dnasion yall A0aN gaiy ALY At daniia ysadl 40301
o SL 3 gl Asiiall A5 caSan e SARY) laal Lilsy
Jlaalt Jaky s ¢l glaadl 5,8 WA Eidl dsiiall 0@l Ly Giag
sy o anll Saad Bl jlaal e it ¢ a0 e (55 y i)
G113 g el As a1 oy 2 ;,sgi s byl dagiially Sty jlaall
A a0 D 3 gl Sty LS ¢ oDl g5 9 50l 53 g gl ey 351 Al
zoas Sy g ¢ Ay S plaalyly (3/5 ¢lld) Aaiill 4y jlasll il gaill 35a )
¥ POCELE LIV VR HIL AU IR PSR P

Claadll - 2

cAgialtde W) e el ¢ il die 23 LA tracheids Ciluail
oy Wi Ll y ¢ bole alias Lgadaia o Ginle G gild Ualas dlalie o jaa
¢ R Legde 5 A0 T o 45 4K T ilpeaill] ABLA ) BL5 4 g8
ey ¢ asy S5 a8 Wle ddgiae il cdgilall jaall Jle i aa LS
QB PRIEEENRTY S P (PRAD JE AN

125



OSB3 (g il el (350 8 il Lo gV DA iyl 408
LY el a4 p83 LS ¢ 1) Hie o (S0l o Ll 4 G 140l Lila
G iy ad e sl i 52l 3 il @l s o V) IR
(@ h17/5 J82)

widl Gl - 3

aa e dlaud W jaa ¢ Adiale o8y ¢ duatadl LIV alal Gl auts
Ly fiber tracheids dusad Ll ¢ g1 43 M Leia 2 gy ¢ Cluseadll

+ gelatinous fibers 453 Ll Jibriform fibers 4

A Q3apl y g Slasal : (17/5 JSd)
e Ledalas Lpald (& ol Ledalas i (
die ld Lali g (o

e glaly sk gLl i ks o Lantaa) (g il danie Cadi Bgapli yy (4 ¢ 2

126



3 A giiaa Lo 85 ¢ Ayl GV e e g W pha J8I dpup il il

Qala g g (e Unpesy 5 Ld 4l GLIYY +(23/3 JS3) Anbosa Dpndd il 48
Al pehane el JSO I Cag gadolad) (o8 Gliand! jlaall o6 il b
L3 sae ) Baal gl Aidll Jeaail A g o Byl Ll GLIYG oSy
o Cpfalill il il L3555 a0 43 ;8 ¢ septate fibers danie Gl Loy
LAY 2 g8 ¢ Cuindl g LaS Ol i Baad Aadl LgBaley Gl ol Badtias L 1,06
Ltk g I Aoyl el g dalall e a0 30 I3l 5 3a% A el Lo S

vd e 23

> o

5 S G L (950 ¢ Cpind o (5 53a3 4 500 W o LaiSalt Gatdinl
st jedialedy 5oldull e

oAl dasdiyy - 4

W yoa Jales 85 ALY I (o Ll W) ¢ oatall Qe ol LAY 425
Calidty (A giims Chai gl Adghan gl Ay Silgle aa gy Luind Uhlis
caiye Mo iardenie §ySialy DA S gl (e LTl e b
‘(-2 17/5 J88)sale Baal g5 b e Lgiadd 2 S g giai 8

127



elalll m

e sl ClndS clalall 8 o oS ¢ oS ya z= phloem <l e
B 058y elal pandiyeg elal diands ISl g A5 o LA 3 Al p2 il
celaldpanti y elad Gl g 4L j2 UWMA e sl cily jle sl
GV O Seaal) (5 gunadl 122l 55 g clalll g 4pnt )l Aik o)1
¢ O Al Apand bl LA g ane 30y LAY 085 LS ¢ ) o 3ad 8L )
4y A it - 1

Bas g canad Auall LOAN (e i (1 sjeve tube dall yill &y ) (oS
Claay e saay ISy +(18/5 JS2) sieve tube elements A il calsY!

(<]

[ Y L)
® G

2

%860,

8d4a

g 8sS

L3 woa

00ge

A e WA 9 A0 2 il Silaay ; (1875 J84)

128



Wi 09S5 Sl ey (g o 35 sbl 208 45000 sae 4 Al Gl
iy yina y B g5 p 3N s o fasadl 3 A0 AN Gl Bam g (5 inT 23S
« = 19/5 J<2) slime protein bodies 4— 3} 435 y pl—eal Lt (s Al
A0 Ak o D gind) 0 9Sa g ¢ B AT AL Sl Baa gl i el (8 (0
Sl e U LN Qa5 08 €4 Jac Byad 2 ga s pe jaall Gt
o 03N sl pa g jlmall 8 ganil) iy giae Laliata

Sl % a8 (AR ey Lpmay e AL BN 4 iy Jeai
+(18/5 C53) sieve plates 4 il milinally pausiy Al

Clabiedl (e 21e oo O giad 1348 jo 9 S 2 0 all pllicali
A Al daludly <Gyl Ge L4 Cilalues glad; sieve areas 4L al!
Al Slabadl g 59Ty 2330 ol Ly 40 AN dayinall e dalis 0
0S5 8 pall Ay A pilieally < S gf alus 2 A0 Al dmiall e
OpSialy s adnll Sl b LS A Al gV e Jle piay b
aaly L 2 dabua e Baal gl dagiiall & gial 13] Aagen 43 jall milicall
Ledle Al ol Ayl 4 51 plo 40 gae Unpea ! Ty i) pilieall (4S54
bl g gl 3 ga i p pilly ¢ g 5y o gl s 8 LS ¢ 308
G Gl

O Gandal (19S5 g2 O W) silalt jaall Jle A0 Al Cilaliall 03 43 8
Claliadl @ pgbta 13 <Al il pilically 83,y gall Al il Claludll oy
Claliaal ugili Jotie L300l Hi5 J gda 05T Gapie LS o 00 a0
cytoplasmic 4se 32 sipes do g 0l pill Clalaadll gl S o5 44l
Lyl g s it Slaca gy A0 jll Baea gl oy 5 Joa strands
Ul dagicall § 5585 ) 44e 500 yigead) o il L )05y 43 gLl
do gl Blasy Al Al Al Clabucdl b ad Jf (3-S5 0 A4S0

129



¢ callose L= SN 33ba (e A58 5 A5k A0 ol iliially 5 jLall 4 53U gisull
sie G50 ol 2aliy c Lellatate 5oSgla a3 A0l jul gy SB3la o8y
oo Gaa 3 siaadl o il Jga SN s 5 213y bW 300 Leilalae
LMl miliall dgheas ) oll3 (5333 38 ¢ £ g a Sigds cade gl iy Al
JS-3) Ll o) Baa gl Glal g daa 30 giaendl do gpdll oLiSR) 5 L o Shaul
Ov NS B3l (e el 3ol Bole 35 s I 8 A0 elalll o LL&S e +(19/5
A0l Baa gl Caga die s (e da B sl o gl ()9S g o g i
B yee gl 5y e SN sy

Calidy 40 59 B3be Lglahay (98T AN sall iV LA 0 oS5 o8 i
pluaa'¥) Lgie (5 9S50 43 gyl 3akall 03] pand aamy LS ¢ il DAL Lo i
b dhid b Ll DAL (Al saae ST a3 a g ¢ A3l Ay Ll
02a (19S5 plai e g ¢ Lygeall Jad (8 A sl ol plaall (8340l Jlg
eLER) b g oyl e Ahusdis 5 p3lae 13 any any 43ld LAY Ja1s sLuaY
G Aal o DU giea aad 300 o Sllhy g ¢ (g gadll e U LN JlaS g 81 4l
¢ g 30y Al JS5 g p 300 shaalls 4 jlanll 3 gl U S JaDEAY
o & Ty S aTe Bysaa ol sl (M Al gl s 323l b o
2 3a3l) day Leatl g of 2l LY o3a iy e Ll 6 3080 0 50 giaes
o3 (ld A4l 5all i LS Jals el dadiall 1aDS) sie il Calil) (e 40l
il iy g A0 il dagiall oy B ) dead Lgadl i gl Ay 5l sl
O U3 a3 131 40Y ¢ (315001 (o8 5 el Al ol pall oy yuadl oy
oo Lo iy O (998 538 Ao puay dadl (o) Judan B janall 45130810 o1 yall
plaa¥floda G LS o5 gunall o131 yali (o cilaill iy iy g i 61 30l
v lill g A el peiliaalt o gl e (B (e SH e ] S35 LSt 5

130



i ) Uy A il a1 055 (19/5 J82)

O o bl g A0 2 4 gail B33 g (g5 il e (3
oM S (-

131



40y A LAY - 2

Ak e Cladyhdglgaul LA o sieve cells 4dball LAY
Jreddly o miliaaa iV oo Al AN 2 LA jaa ae 480 jiay 3ok Al
¢ el o jal e ABLaa g diun g 98 ¢ Leaiadie yut 4l e Clalie 3o g
ALl (o Lgman a9y OS5 ¢ A8 5o LD 0L Al LAY pe 22 gy Y LS
«438) jall LAY 4055 409 5 OIS gk g Al

4381, LAY -3

Aa i laradie 4pauki 3 LML o8 companion cells 451 all LA
03l g9 il p gl o S Hall AAAN (g T ¢ Al Al ol diad
B Jsia L ol oY s 1 pilall jaall o8 400 jall clabiad) QG
AN A e Aypnl Bam g O ABY5 AN a8 B LA jan B A0
Ay 50Y1 R8T Bl 55 o Lgia IS (5587 ST I AT 50 2l (g 3151 (e
o g Alaiall &880 el LA cuile 13) gk g ool e 400 5ol

canlU Lgia Lams sl Aoyl LA (i e A8l LAY Lo
¢ Cftagbuata yop (pila oW U gl A0a Apaian yall A0a pia@it o 300 200
Ula oy ¢ A3 a0 550 (5 sanall s Al 2 4y gl B2a y (S5 e 3 )
paaiti Byl a0 (L8 A0 p2 Ay pail Bam g JSI S 5a Ada (e KM 350
+(3-119/5 JS.5) 138 5 ¢ 5 S AIAN (T8 pa (S Ghaad G e

slall) it - 4

danie y2 ol danda (eSS at Gl Lo (g gl A1 elalll (g giny
Gl Cigian e JOLT Gigin (6 3 95 3 g aalas (B 22 g5 ¢ A 5l 400
egﬂ%gﬁﬁasgﬂ&ghﬂ‘dyﬁw R IEWIRT FUPY T PH |

132



LD 3080 igdB g Geeddl olalll i Sole el y B3 siie 3p 53 o) LIV
ow' .'J’“

salll dydi y - 5

Raiaie 985 a8y Aiple K5 28y ¢ Uttt Jaai Ggapi L0
by LS Bl e Lpiadd 2 S gyiad G2 s e P
c AN 4 d g e elalll Aagli o5 g di g ¢ qudll Lgi

B Ll 9 \WAAN

Cole 335 Lgia 7 iy 398l W 30 Oy transfier cells AU WA el
*(20/5 J52) (o A oLill A gl iy Jugmgy < i) Jibls I 353 0
Aaluee (f 205 Cigm « Lgana ) GIAD L llal dabeddl dpuad 2y 55 il dpii
Ll Ala b ade Uil ada (b ) (1980 om0 oL2al g il jlagl
BoLiS A3 LA a3 i ) ¢ e g 038 Lgy oyt e Lgd 5 i
Loaily pliaall 5K Ll Ay gudnall o gl y yaslinhl iy Saloalal i Glle
il ool Asiudy oll3 I (Sal S8y paal

3 32 g 3y p25Y LTt QB 5 L 3D slgan 81 i WS 038 e
0ih aday Lol 5 8 M CAS )0 N S Gy jaui S ppall s el 3
« Cale. gl

22 e AL Jals e gidl 0595 AR eleal o W 030 g
wlalall pladl dajas o (Uaily e 5 ga Sile gill 2953 Sy non-polar il
wen ol Baalyden 4 o giill 20 55 Cign potar A L3l g « 4 4ylal
roal g3 Glblie (A8 yag Pl e 90 b OS5l ST S QL e
Lapli LA b 3 55 (g LIS (a8 8 1 A Sike 55l 030 24 5

133



LAY g Sseny 5l g 52l g ol Arands g elalll Apandi yog dpanli ;510
e a2l

-

MJJ‘JJMEJQL.A_“C,JJ.J‘U_’!‘SAL:41_513‘\_‘0\.5..“;_.:_,3

AU P ; (2075 Js)

W 1l ca gin 5 B 00 652 b g e BLS
(Ac.pcv.,ao‘)uh';J\m‘

134



it e s oo A yiaall o LN 03y o2l Jlo g jally 3850 auasl
JSl) gl Aa T LAl 03a e aa gy ¢ liall L ghais ST Jalall Adee
*(D)2 «(C)=» «(B) =< (A) (205
a3 i 1 3k ey Ayl CandliB Dl Al e s ;g gl
*(Bo9n3e A8 ye LA yiad)

a1l LAY 5 A0 jalt i ATadle (5 9S5 Akd LA 1 g il
o Cile 93l 2 g5 ¢ Bl g gl o BUS Al Lga D gianny ¢ I g g LS
T ol Lola of 4380 el LA 5f 2l jall il Geadldl A0a (e ¢ ol
Oe s a1 g1 9391 o il Clilaall ALGEN o1 a1 & eyl a0 5 Y
*(Bogaie elad Aaandi y yhad) LA

12 55 ¢ Clyeailly Apkall Lo U Aadle S5 dpki DA 1 £ 4l
S ¢l Clueadlly 430 e O Gaadadl s e ¢ jall L8 il gl
a3) Al g1 95 e S e il aae y Bl & 5l e S8 L 30 yians
(hosade udi Lpendi p 44

e 53l aan g3 ¢ 48 ) gl A ja GO dBiaDle Ahad oL (4S5 1 3 £ gl
e o3l 230 g ¢ Clasad ol 4udd Lo of 03V JHEN LAY a6 30l 4
gmm)@)dﬁylgwmm&u,amndnaxyl ARG
C(Posaiedaa

JUET> TP JCPO-F P IS PP SEPR P

135



popi ) e

5h Jae Jag ¢ Laadl (s 98 ¢ S8 et periderm p sl g
gl e o p s ol (S0 NS ¢ landl (b gaill (4B jalaadl g3l 5 GlEsl
Aoaa i angd ¢ 7 g ad) Jiuly 31 LS Al el oYY daliasy Jlais]
Chlal Joa (950 LaS « oy ySaall (e y 3l oLl 288 (40 i)
2 yaall NS LA (e 308 s yall A il AR e 26 3 Ty yall
cAalall ol
(S gasie 3 s 985 ¢ phellogen (ulil o sasalSH (ya oy 5l Lasy
Jsad e (il p gaal S Ladyy « Ll jall LAY (e Banl g Al (0 585
Lafian ya LA ) elallh ol JSaay 5t of 8530 L3S sy o000 LA
¢ Opula (Y il p ganal SHAS anadii o308 4y Jlas il yaid o (5 yind
03 g ¢ Azafius po ddalall A0y ¢ Al A8 ) 4] g Lol JaSud A M)

Be
T

il e 005 1 (21/5 J82)

136



Rpapti pAla ) A pate Lt SRt AN ¢ A ) i Lo 50,
O eSS Al Aaill ()9S5 AlualiW) 5S35 13S0 9 ¢ Aparian yo (A A Jall
+Galy phelloderm 4y ¢l 3 538l meas (oS5 9 G & phellem Gl g
et Qady ¢ 4 30 3,880 (1S5 Jana o el il (19S5 Jama (5S B3le
(2175 JS&) Ay gl 3 ,0dl y il gaadlSH g il e IS o g0y 5l

¢ Vgl 0585 62 ool (3 5aT landl 3 gaally Gl gai ) el
poasal Sl Lgia L 3l a1 (ye Bael daiil e L2y 2T g e ddae Jay
V13 y ¢ Gl il

b al jia COLklie JS8 i et ULl 6 Gl LS ks
At lgaaas ade Gy il LB ¢ Al clilaall e d 0 ¢ Gigia
A e A LAY jaa celallBiiie sl dgiaall o 5 grall Salay Ledalas)
« il e gl Syl e (s sing By ¢ elagll e slea il 1 8,

O s e ; (22/5 JS2)

137



o i e Jans LS ¢ Aol el Al Len e il A (Lo
80 e QU (5 51 ya eSS Jlan 1S ¢ Adatall il Al (e ool 8 e
Cotas il Jantiny g ¢« Adalal A1 e Aga JAN A 51 aldh il sl
TPt L8 PP R | LT T P Y VPR VIR A L FLA KAWL

e A grac A gl Lae A ggany o LAl 250 Y 0l oY 10
s Al ol LA Lty die it Y il o ganalSH (o Adatall ) daf
ASia gera il e Yaydale g all Ciad chaay ¢ 3 hlidl) yaay 4
o1 i 2ty ¢ Ay ililina Leby Juadl 5ol A58 ) Laapdi 5o LA e O350
o 3hadl Joliil 4 gl praead Cllusaall yini 13¢d 9 Jenticels Ciluaadly (3laliall
+(22/5 Js3)

¢ apally Hadall o8 o s sl sl Agadall L5 Sl (e Ciliagaall
Ol Al gy (555 28 9 4 9K g a0 55 238 pal) (B Cilugaall (alins
vz Al i sl 530 el

S Ay ¢ ppng ol il o gl S duwyaall il o gaaolSH Jualy
dihaie o4 il o gl Sl iy oliae ST pelad Clugaedl die Jalallsale
i) grsully a AN gl Ciyasy ¢ Jalally g Al uast s LA Auganl
O Jhe Sl (yamy (3 <4530 3,080 (JAaladl mudll g ¢ Josse tissue
¢ il o gaal W any ¢l el 0y 9ST Y @lSiall gond) o} 325 Fagus
Joad il el 3l A8k ¢ 82y 5l Bl N Ay sl Gy all cans A ala
sclosing layer Al 48kl Ca ol ¢ o JLa gall e dlatall s
e daray 400 (S Lo (o 3lill o el SW (053 A 5l1 i g 5k Gl i
lish 3ae @Sil gaily gl Lulanl) o3y S 8y ¢ Lgd jash 2NN i)
ASSia LA Ly Jods Al

138



a5 8 At

') ol S s s B Al o8 secretory tissues 4zl Ayl
LS jall g gane ¢ ple 42 g ¢ secretions I H_AYL valyy cdiald ol ga
A S 20355 Ay + S Jpadl cllee U 4 330 gl oty
Sl 30 (J gl ol 90 8 Jaas g oLl Bl D (55 Aala colaladiul
B by (555 gb ¢ i ga gl Qe il gai o S35 ) ey Y1 S
U g AV 1AV SV On sl Gsay + Tl Gl e il
s, A ezl 4 excretion z!AY! O (s (b Sl Basie UK 5
o olall

gland sl 431V AN, Bsill e 25 A0S 0 38l g
O Yoy el Al paaty 0 5,8 4080 o) aad ISV ANl id « cell
Fia AT o 8 3 Ll il Dl 3 LS g U AnIAY Ay 43
Ao Al ANaW LWt «(124/5 US3) Ficus religiosa V3 sy oSl
¢ oty yday @13 Caaayy ¢ AN L Lelatag Lo At e 5 el L A )
oda yiady LGN Jla3 (1S4 (8 1AW ey UAN Jla 091 46 5l i
3a (gl y A Crae cons€ 55 Lgd Qual sl 400 of o Al 4
(s Al Y1 A1 5iY) il 3 LS il holocrine 1AW e il
merocrine (gaesdy S8 dalad) 43y 5l o4 5 40U 4G phall (3 ol gall LS
31381 Bk e B ibe Sy Sang 2l ¢ JaT Y Laall Ll of S
saall 8 LS 0l 4 il Tela a1 () sSaBale 5 oa LAY o 5301 e L2
Lo JAY 55 23 4l ¢ eccrine JIAY! (e A5 kM 028 panty ¢ AL
Aila ) @l paT Dy iake ol sn plaal o BaN 30 3 EBlay a3
b AV A 31Y1 ol padll (8 LS A4 7 s LTl g iy 40410
FRENINOR & AR VPP PR OU L P PR PPN I Y
* granulocrine

139



oAl fan A 2514 L 5 W A 5131 AW ol (S0 Lasan
RN

e a

g A1 211 sl 3

(o external secertory structures 4ua JWl a5 Y1 Sl 8l ¢ <5
ikl pany Lgna Jadd a8y ¢ il 35y 235 o bl 3,58, WA sy
LS o S e 3508 Ol lgagan o) LSl @l LA Gy 45500 i
vl a8 a8 Ll Rl aay Gaa gl Qe il mas Y dals
riaale cilay 3l g da 31 3 ga g Giny i il dal) AT il

Dot La A3 St 1 il ey

LS LN samy 922 LA : Glandular hairs 480 jeddl - 1
Guoall Ll Ae 30U il 8 o it 8 LS UMA Bagae o (3 5al)
dunarie ¢ Baclill dditia JSAN A, 5, 85 5,44 AN <5 « Urtica urens
a3 Lt (88 el N D gana g UNAN apae 55800 (e 633 3 Ui 3a
B ynlll Covsal 138 Shouall A€ 5 8 JA (59 S UL 638 o3 i phall
o T et (G Apadl) Al A8 Hl5 4, 0 SN Al S (o gon o )
e 5 yinall abuadt 51 aY adaiy mitiall gaclill ¢ jadl o Javallyy < alal)
+(123/5 J2) AL Guluaa Y1 a7 52l (Y Gallingll o 5

LS 33 3a ¢ A Aaln end Ap0al) LT 1 T Apall y gall yany
i By ol 8 LaS lda g 31,81 5 paty ot (3 ey dadY 2aaT 31, aY)
(< 23/5 JS8) Lavandula vera sxé)

o LaS i i alt ST sl Gl ol e o) 0S5 La dpasdl sty 30 Cea
Ao U o gall Cailay cililall 038 202 485y« Drosera usedll 55 <l G ) f
(1 14/8 JS2) Laiid) 5 plall auad dazls cilay i

140



LA yeddle sSHambe s - oAy : Nectaries 4k il asdl -2
saall aa g3 ady o300 Jedd UMAN e il sae JadS 385 ¢ 5 gata 5 i
Oedilina el jal (g8 aa g3 Ay A0 3 As ) 028 andy o VI B A I
el yal B ang §f (22375 JS8) @y SOl y ol Lgia s ya 3l
S A ua ) st A ) 2% andy ¢ LY (31 Yy Ol Jie il
SaSeall (o il S kel 5 S slas 5a 5 nectar Ges M Agia M1 20l
Aot 8 catially lalll dp Gy dala A8e aa iy o 593l 5 S kel
3o elall s LI« Gam Tl Sl 2paS y a1 23l i 3 Al
139 ¢ %50 o dead SSuadl (o A jo S 20a o (g 58ay Gl 8 L
p V-S| IS (R T LIt T DAY [V QU WV KV WA | BV PR £X (R
sbac e 4 5 b G ST LA 18 S L daaladl LAY e Ty
celall

Sl DL a2l LA (e Baa 1 1,80 A ke Caliss
e dMamly e 3 01 AN @l a5 o Ll CadEal y 3asll 3
Mg o Leigglad 5 piad LS a1 oalll any (o8 Claysally ool ga
o A e 4 giad Lay el a1 038 e AaTlill C Uy gl JEE 03 ) ke
¢ il IS Sl ey c;;:ﬁ_,i.’al'a.“ C)l;lél;_,ﬁ;.a«..\mi&};iﬁlﬂhkﬁ;‘
aaay Aalloda il Sal ady ¢ granulocrine sA 31 AY1 (e § gill 134
A yarse e 83 g gall Lia N d0al) 8 datiall jualinll Jlasiuly Wil ghaa
a8 235 Y Cum s (eSall (5585 A Ml il g Ay ¢ floe luall
598 i Il saddl 8 LS 1 aY0 el o Jd cBlas ol gl pal s sl
* Euphorbia pulcherrina Jwaiill iy Sl

oY1 0S5 ol saiie il Al 3 ga g 8 il mdans ) (s z o
P IV Bl 5y 3 5y s ol Ay giia b (4 oS3 A

141



i ) Y AV (e ol £ 55 o - Hydathodes 4silall g3l -3

Al e el s o3y ¥1 Gl ga A B3le 3255 ¢ guttation gledY Lualia
wliiy elall &y s paliade) Sig3a 2ie S Giany  Lailada giadll 433
VAl il e (le g3 aa gy ¢ sl Agsh ) plin ) aie gladYl ele S Sk
iy ¢ z AN G oLl aiy s e Jo¥ g il (AL ) a3 s gnS

A A )lA sl 5 1 (23/5 Jsd)
5)&“‘.,‘@);]‘@19&5}5(‘
HAY 30y I D il 4 3 pm (2
LeaS g Aia Ml 223l Gasa A ,ill 3 05 (2
e 5 (3

142



O3S S e oM Sy cwater glands Al aaa b AN oda 8 520
fi s (5l laially i 55 oLl Lgia g iy a3 yoe Al i3
Ll QI3 a8 35l 8 Leiled N ey (a2l Al d L)
el p UOA e 5S¢ epithem sl (a5l posil] 00l il
Aath g il e e Jeady sy dale Jadp 5l o (55823 Y 3 e
) iall i 8 g N Ll el sy ol i ¢ Ll LAl
23k il y il y plaladally A3 51l 3150 (3 Al ) 5330 22 5+ (2235

S

4080l 45 51,8 cus) a3l

O internal secretory structures 4latall 4 51 A1 G SI Al 4 <5
LS LAl 35 piall o) el Baiad o3 g Lisne 350 313Y darmdie LA
DSer Lagas 5 ¢ 310 sl 0 LS L A et 8 1 A o gl
o Lo U AR & 51 e sl il s

Aa LA e 5 le a5 Laticiferous ducts &=idl) ol g 8) _ 1
aeat 3l Jatex Tl elll S8 o8 Craiadide e <5 N A glau
eLaall (adle 5 gaill ol ga oo p2S 38 i da gy & jlandl 5 gadll Jalsy
o s ol @l ds AL sale Sl Gl (12475 JS2) (5 gaidll e D)
Sl S L ilide 3 g o 0S5 ¢ sl Aagae (5S35 ¢ G o f sl
A Aa 8 Ll § 4 e yaleal 5 iyl oladl gl paleal o 2301
Jio s alalge Lo g giat a8y ¢ Cildatuay e Al 3 g0y Clisig
il Sllead (5 4 230 ga Al Gl Gf el Siayy o gall f Jalaall
el ol o8 Ham o Al ol 5l (50 Ol die ity Y ¢ 1A
Al Ol gl e Gle g5 22 gy L

143



3aa) ) 5LaN L85y : non-articulated ducts a0 sam s 253 (1)
AN LS (g yaB g 35 Al il (uial) (A Juol Wl Baal g 8 e
Oorll ol s LS 3 g SiT 2By ¢ S Ga 2 e 55y
Vinca \Ss ) <ilsi 3 LS de jila y2 (555 8y (2 24/5 JS5) Euphorbia
«Gasally

e baal 3L LSy : articulated ducts LAY Baye S8 ()
e y@ o b LS L35 o S )l gy 5 Abalil sl ¢ daile Byse L3S
degite b (19S5 8y ¢ Jallaally ) Sl s B LS Ao e (S5 3 434Sl
(= 24/5 J83) el s LS

3l ciyd : (24/5 JS)
il ) Ol B 35 0 4l b sl el (]
Ol ol b Ao jiia A1a)) By A 3 (o
Sl A DN Bae Aad3U (e

144



Hevea JUadl cisi b LS 5 € Lplail Lpaal 3l Gl g1 g3l jand
Sl Sl all g ¢ Une 9430 e Sl aid (5 giay Cua ¢ brasiliensis
d;\..a_,ﬂ‘ Lux 3l o Sxig) éa..a_“ &Py C_)a.'\u..’ Palaquinum (.&J_JS)\...\
0@3\-}\5.“&&!4-‘“5?“ SUAY S
3l 53 Y Sl gaill : Secretory cavities iy Cilgadll - 2
EanT Sl g8 5 g b 2505 Alikiiae 5 45 € 55 S LIAN [ Sl gad e
LJ‘}y' Q‘M‘ Oﬂ‘) ol 3 L;:M :...’:.k: Lo e KAJ’U L:J‘_}‘_)..i“ L‘..._ﬂ.
oaa Juadli +schizogenous fuaii¥ 4d; Hhlly I yY1 455 il G jas
3 sbaidl LAY Geati 0 s gl adlia ) (53 L ag e LA
Unadl LA oS A Laiiad) LGN G L) Clilaall L] ¢ Lpaany

Aleaiil 51 1 5 gad : (25/5 J3)
aiall Uy b Jaill (g2 Ciygal b guo ¢ pLLS

145



i a3 939 r 3 Jaall AEH ) 4 )8 LA 46 5Se L2 Al lilually
Sagiall 3ol o4 LS s epithelium AUl LMATL G s ¢ iy g2l Glas
+(25/5 J83) (@81 _M) Ot il Cu )y o s giaS Dl 9B ST Cum

G ¢ lysigenous (Alladll) dpal iyl A5 Hlally 400 45 Hlall 6 jas
A pan Ciy gt () 5SE8 Il LB sy JaS 451 515 il (555
LAl Lty 5ok o paill Gl ¢ Allaidl LAY (e a3l 8 5 iall 3] ol
+(26/5 JS5) ol all SLatis 589 (359l (A LS el g ¢ Albaidll

Al Ly 8 yaill oyt Laa (0 Hhally 4 51 Y18 yaill () S55 28
JHady o5 Jua isY) 43 jhy iy gaill (5S84 ¢ schizolysigenous 4l i)
syl s a5 3 LS LAY (yany

gl il 45158 3y : (26/5 JS)
sl (B Agunl i 4335 55 (3955 o gl

146



dsle gl a3ad g1 il

«alis3y ¢ vascular bundles dsle sl jall e dadt ) g ) 53l BB o jad
g3V oka y (27/5 JS2) Lagemad Aoy eLallly adiall e S i ga (b
Dt

elallly cadall Joliiy Ledy : Radial bundle 4oubil Aajall - 1
osdalla e dlly ey LAY e calida HhE Cial e Lagha JS 0S4

3l e JS 22 Led : Collateral bundle dzilall iajall - 2
s Ul o3 ) ey e aaly jhiCai e clalll

e sl g g2aS ganai elalll g Cadiall Joaiy BN 15 sl Dl iy
A 9o M AR gy idl Al 6 Ll ¢ open A giie Aila A ja ey
(U site) Aale daila A . (ganaty elallly A AN fay Juali o g s
*closed

«\a) ol s
JOleXikg
«aJ O
t.—»:-ég S [/ v, } s @

Gile M p3adl g iyl 1 (27/5 U8

elalll 4,38 pa Lo (@ 4 kidaa (|
Ol 3R (0 QA 48 50 e (2
ila daja (a

147



OM‘S.SQ.A_).)J\‘;A.UA:}‘,‘e}ﬁi&@i‘&my-"r‘;‘ﬁﬁy‘}é‘_ﬁ)
aallsda 2aliiy ¢ open bicollateral (ila <3 da yida 4 ja Ll Aa
Aglaiillly Ao Al Al il any g g A (g
st al ol 1a3lesd : Concentric bundle A= Syl dajall - 3
Ole i da sy ¢ Lalaiag hayaa HaAW manidll (68 Lat e jall S 50 b elall
Jasny s S 5e elalll (5%, e : Amphivasal slalll 4558 a2 3a (|
oLl palt Bl (8 LaS adidl 4y

LS pe uiidll 9% Led : Amphicribral Al 48 jedan (@
* Nephrolepis s sill 43 )5 8 LS elalll 4y Japny

148



Loyl e Uaill 6 Adlisadl LD oy 40iS ; (2875 J88)

149





