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: Visture Type 450 bl plus)

JoaVly Scales waldly Hairs ol o Liso of @)l abw e g wSy ol agl) sornuadl L)l Janis
a3l 8 S audl adoe i) aull depw o Jiy olpusid] Al a9 sluSll dual bl | asaall gl aeoidl slgally
- bl LSl glgl sz oy ladg | cllgeadl ey o @ladl o Verbascum Jlg Nerium

. Eucalyptus  juidSadl o8 oS lalol gl 3yl gl slunko Glabrous - 1

dysinall Al oy Uloly dpueog dacl Ol e (ool ol oo albao Pubescent - 2

-4, 1> 800 Aoudiuwo Gacl Olpued gl wej 93 Puberulent - 3

. 84cliiog aligh dacl wlyeiw g5 Pilose

- acloly ancl , @S algh olyuei g5 el Villouse - 5

-7 S algh olued g Byl aus Sl wigo ( Woolly ) Lanate - 6

cbpad Ol Ul e Seall au Tomentose

o5 Strigose - 9 . jodull glyl o 9 1>9i Jas v denxin wlpeds 95 Comose - 8
 Gobiin Baclgdy aurog alle ddo Ol

Qo Al Ol e ¢ Hispid -10

. 49,000 Ao Qi Olpeid ¢ Hirsute -11

-13. pundoll docl @y)> wluei 95 Sericeous -12

 dy00 880 S|y 3g>4) i Scabrous

. >A¢ 95 Glandular -14

L85l alilo dueoy ddb 95 Glaucous -15

gl o8 S gl aud Scales wuilxl ugSs o Peltate ac)y wlyeds g3 -16
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Fig. l9..Kln0s of hairs (surface view at left, sectional view at rigtht). A. Puberulous; B. Tomentose: C. Villous; D. Velutinous; E. Wooly;
F. Pilose; G. Scabrous; H. Hispid, 1. Stcllate; J. Hirsute. K. Stngose; L. Sericeous,

ol JSal (15)

A- Puberulent B-Tomentose C- Villouse D-Velutimous E-
Wooly F- Pilose  G-Scabrous H-Hispid  I-Stellate J-Hirsute K-
Strigose  L-Sericeous

: Leaves colors @Y olsd

aauoy ( iy gl dyso ) Jgill aauo Ul clinal gog B 9 A Jiggld)l s o) a3Vl cgll g0
29y S oleall 01d coud los oglll Sy cluldl 8 wogy &l e cleall oiag ( @aldl slaall ) i)
o $Byj ) iyl G0 il adh Sl clawo

0o gVl egil asug . Coleus ywgalglSlly Beta gl 9 193y dsuall le lpigl liso ( ¢l

o) o e 8,3Y a0l s i) biias g Clival

- Leaves Variation (@ s3) < s



Phoenix Jusill all> 8 oS olull jodd L wlisy SVl S ol ol yae o8 oWy
gl 0S5 s Populls el dls 9 dliSy 8,0l o ol g e Lol dalise U5 s
. Dettoid askio Wsll Oliwuadl gl 065 aiw Lancedlate aa; oM go il gl oliul
szl glol e s 59 WS Heterophylly GVl ol s 19 1 asloll cblall o
138 Sladl e 3oVl ey 90 31 il g | &b o lid  Polygonum ¢ Ranunculus
va Ul 13 S lell o9 Opposite abliie qua gg,dll yusi o8 @l e dusa g9 09 il iy Sl o 2
1S dssino o @,y gl b S5 JiVl oo Lis sl aaiel g,

. Linaria guid| glyl yar 59

‘Leaves modification @) $¥ @l gz
Tamarix @bl o8 Scaly L. awdydl 3oV alull b dgaall SlgVl yam ol o)LVl cus )
- o )31 8,90 Blygl 1> @l e . Orobanche  Jyllylly
Phoenix Juall wlay)g jasg Opuntia yuwall 09 WS Spiny leaves aSq.all SljgVl -1
Wil o el 0layg j925 o8 WS gluall le aclus adas WSl g Tendrils gJlxall -2
. Vicia al Ul gyl yaw lliSy Lathyrus gl
. Portulaca gwydlg Allium cepa Jod) asiyzdl 3lgVl 8 oS @l 1yl -3
Utricularia guuzdlg Aristolochia juizdly Drosera |yowg,al 8 LS Insectivorus leaves -4
leaves -5 . pogyill Wl e oy o9 sl Ul i 0ddg HlsdVl 9 laie dgogal
a,03)1 SVl -6 . agiill pchl ity Wbl 9 109 did> Sl wdy Sy
. Floral leaves
. Cotyledons  asla)l gl izl Sl -7
xie Ll Byl paws elgb 0gSig ol ol sl Ul yo 2)% Bl g Bracts olliall -8
oW il



: Duration of leaves (¥ s&
0sSi of .Salix Blasally Punica olayly Vitis wiell 8 LS Deciduous awas wgSs ol Lol
iy gl o olill gk cuw aulin oligl o8 hius e Evergreen 8zl aadls
+ paalgl) ARLN i gd 3l

oo Sl o Jaidl 2909 pac -3 duaac dacld ol -2 Silgio 90 - 1 J

LeloV o b lady oYl dmac - 4 el

a>9y0 o Phoenix dactylefera yoil Juo o8 oS duin) bl oy 6,08 Shgl s @) o -1
b Jog Ol Qoo dacldll U el WS 8 . Washingtonia djll Jix o9 oS

Jxadl sedl o8 Lol 2Lyl Jsiy @8 ,g)l 0id Giuiudy . ddad duvgu biclly wuiy) Silaio Sy ol i &y -2
o y2ol Ll VI je0ll aci Lslé Canna indica

K 1>9ig Ay LpigSs jliaig Convergent (sdWio Silgio yzi ol (g @ caikall Gl of -3
Qi Qo oMy dlar ool g 8 S Wi goi gy Ligule o Lpiach

ool 89 & axd @jls Bl wag @ Typha gills Aloe Jually Agave dis¥l @ gl -4
slal) Ul Jly b ailgl 0058 3,0l Lol Rosette JSiw axeld wiuss oldly ol
- Vernation or perfoliation aslll 8 3g¥ Qi

oS 0y ol 8 ghin 35 s oo b Sl o s Sl gl o8 gl i

. ol 8 LS s Jg> @yl wili Convolute  Luoye asilo - 1

Sl 09 WS Selell ol Jg9 daclall g aadll (o SVl Circinate wgb Glall - 2

Sl - 4 . wawgll Gyl ol Lgle SlaalVl Involute  Sele Slall - 3

. Solell Bl juSe Revolute (o

cJisdl Bl o 8 LS Plicate  asgpell b - 5

. bolul (s8 LS Conduplicate b sb - 6



: Types of leaves @) ¥ g5
oy o] logas gl i
oS liiwso lisy I Jail b T V osill BlgVl g Simple leaves Aadl i ¥ - 1
bl o9 alidl Al sdy  Blasdl
ol b0 Leaflet olig I Jadl o [y il BVl sy Compound leaves &S, @) i - 2
. Secondary leaflet a,gll a9l Usleig Pinnule byka0g Pinna o
oo WSy olangl i plbig lagl sie Gl bl a0l SVl puy
ol 88 LS Unifoliolate aay gl 61,9 aSell adgll wgS a8 & eyl s o] Ialicwl - 1
a5\ ol Zygophyllum zlxa)l Bl 8 LS Bifoliolate gl aili wgss ¢l Citrus
ol . 039 Wl 9 Ay, ol Rachis Il sgg pac al> o9 @S 0gSs ol o] eiadg Trifoliolate clagl
LPolyfoliolate wlay gl duae 0gSs
Dl @i g ] bl - 2
@9 LS baoly dhss o oliygll guo> Livs pd Palmately Compound aus sy - 1
. ViteX puypo &S
Rachis  suuw) joxo ol wlisyll siws pudg  Pinnately Compound iy, @Sy - 2
0eSi Ul Lol odg
. Rosa JI s S 81>lg @ )g) (g (Odd — Pinnate) Imparipinnate -1
Ceratonia yuicdl 9 oS wléyygll oo 29 i (Even - Pinnate) Paripinnate — o
.Cassia sophera 8,24l 9f
Bipinnately ol Decompound  a8gll (wouw Jdie aSp0 UgSi 8 wlaygll Ol SUL izl (o9
Pinnule ) Secondary leaflet aygildl wliygll e gl dll 0id Jio 89 compound leaf
plidl wgig Prosopis deidly Albizia pld,ll 09 WS Rachilla (owwd ploxy Sl jgxall bl (
. Tripinnate 1,9Vl weSs 189 Acacia



PINNATELY
COMPOUND LEAF

UNIFOLIATE BIFOLIATE TRIFOLIATE QUADRIFOLIATE MULTIFOLIATE

Fig. 12. Palmately compound leaves.

i I/
paripinnate Imparipinnate
UNIPINNATE

BIPINNATE TRIPINNATE DECOMPOUND

aSyolly abaudl SVl gl (16) JSCa

: Bracts bl

w0 ol olall Sl bl 9 jgxo sl dbiall Sy Bracts ald ) Ja @9 bl yo 0y 2%
oluitl of gl ol yex Pedicel Jogdl ple Sl adg Wl L Wy Syl
al> 99 Bractate Flowerayld byl o0 2y il )05l e sllyg (Prophyllum) bracteole
o0 dsaszio JSal oblall isb Ebracteate Flower d,a3)l e lby Lpolisi
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Delphinium ol jlio o8 WS axdaunog shas dsle wgSig :leaf bracts ad,gll wblall -1
Vicia faba «M8LJlg Antirrhinum gl sl>g
o8 LS Membranous aolic wgSig aadyy dueo by & Scaly bracts dwd =l oblall -2
Helianthus guouid 59 5l
dogrd o8 LS bl ali> olgl wgle ey Petaloid bracts gl ol -3
Euphorbia pulcharima Jasll <ig Bongainvillea
il 8,050 ol Sya3)l plball Jiwl g iy ol adg Sl g+ Involucral bracts audg haall cllal -4
ablell | s SUlg Mirabilis pule Y judl o9 oS duolg)l 0,050l dl> (i
Jloy b 1>9 13ly Helianthus puocidl 359 o8 WS a3l pllidl > 899 Nyctaginaceae
Syl Spaall, o wl Syl ) ol gl 005 Jawly Syl 20 ke Syl Bl
Syd 3l Bgyhall LS Ul SUL paxdl og . Umbelliferae audhall alilell 88 LS Involucel
0 o pwl owsHelianthus  guoaidl 59 bl i ally Compositae &Sl alilell (08
. ( Phyllary as,40 ) Phyllaries
slpas 0gSig Spadix eVl e o> 8,05 plbiy buxi dols 45 (s Spathe dgusll -5
Aum gwlilell yuo bl oy illy Araceae acwlalsl dlel o9 gy ailie ¢ dglo o
ooy ) plaiy by Sygjll acis dissy @ly glo UG Wy, alial 0d a8 gy iy
. Phoenix  Juzll 8 WS Cymba
w9 S gulil 09 Wl selgd e gy p0 wai 2y e e iy Glumes gliall -
Avena ulg.idly Hordeum jueidly Triticum  alaizl
i Oyl degozn g iy oldl el gy S5 59 Epica ((uldl B9 ) sl uld) 7
jLsdl Jlo Malvaceae @l abilsll 3y Dianthus Jas,al o8 S sepals acwlSl Lo
Hibiscus Jlo=Jl 5,99 Malva



Bracts shapes oblal Jal (17 ) JSw

1-Leafy bract. 2- Scaly 3-4: Pelaloid 5- Spathe  6- Cymba 7-
Glumes 8- involucre (Mirabilis) 9- Involucre (compositae) 10- Epicalyx



The Flower 343

blousolly Jold| @lpi g 11> pecd S oo ilio [go biat Jiai 8,001 ol g OV wladl slaxel] ol
G Gl Jsh Syl ol vy ade dacl ol ol Sl )8l Bligl Joug Receptacle or torus wall
oo dago o agig goil sy S o 8,00 & wl | dabgl b 1V ad wig gl ol S B i SVl i
a il Jodl g S 5t Yy ) ald ol ol b clia i Y Ay dadl cladl e Gl dol
aoll oo ol Bract ol ) Jl a9 bl o 0,0 Uiy bagy WSV audl o)l wlisiy ap—asll oW
(one bysall aciy S35 S o ol Ll diad ayghil

Floral parts 834 ¢l

pedicel .9l all> 9 Japgxdl ol peduncle ,aill Jol Dy S oS e Saill [ ox
Sedy oo ol o0 ol waxe 0gSy 29g (torus) receptacle ol Wy Sy U Joldl Ay @iy 4,03
rVS S50l I ol ol o “lelil g il sl acll Jios whorls olal> aey)l aodgail 8yl
s> UgSig Sepals oMl (el oj9x0 Bligl (o UgSiug dx)ll adlxl 9o Calyx Gl .1

8,0 @lo> iy aiglo UgSs Lloly dsle
ole ol v ey @igle UgSig petals oMidl s Slgl o wgSiug Corolla pugall .2

Sterial parts o,aall a0yl sVl g Perianth adMall BloVl pugdly )l > ew

Perigon pMhoVl ade sl pugig pwlS I jussio e UgSy Syd5ll Wl ol e floral

quuoyll ailelly Liliaceae @yl ablell o3l o8 LS tepals oMalh gl (e

ol uglo ol Sepaloid perigon  scus wglll a3l Perigon Jl weSy 185 Amaryllidaceae

ilw ol alasio 0gSs ul bl a1 Gl Blgl ol Petaloid perigon scnd phaoll souy



Ohaed ol Sya3)l @Ml joxiy 189 Gamophyllous (selid dixio ol Polyphyllous (seid
Naked flower ay)lc 8,8l wgSi Syl WMl vlass Al> 39 Typha vyl w8 WS bristles
o> lusgaxay ey pllll g Jaxig @Sl @il clacVl g Stamens auwYl 3
anther eliall oy o o g Filament bugs oo oluudl Wiy Androecium 8,654l
wg> logad UgS two pollen saC S e Sgiz lagio JS thecd uad e dliall Sgmug
pollen grains ¢l
> UgSi ping Wbl oo el ol duly @ao e 8,03l Seixig pistils wBil ¢l @iall 4
ML e ygo Blgl gl @y o i @aolly 8,0l S0 i Silly Gynoecium &gl
ol wle alsly Sy 0vary yawell oew e $acb s o @l Wiy Carpels
b 4 gl b WSy eVl o pamell Jay seed 6,4dl ugSs i wie sl ovules
ocy signd puall gey Pl vgo Piwd oo WS i style aill e
fertile floral part or sporophylls &gl eVl ¢l duasdl a,a3)l Bl wlelly &aw)l

Floral phyllotaxy 4y @) 88 cui s

lod ulSiy @ole 890 (Receptacle) cll ol Syl gxoll e ay,a)l SVl iy

8)0) 9 LaS wbgyxo o zall ugSy a L=l oia 9 Spiral arrangement wgplx)l vyl 1
Magnolia WgSll

5,03l aeig il ol of 850l a,al SVl Ly Cycler amangement Sylul iyl 2
Anagalis  duouoylly Petunia Sygdl 59 Jlo pentacylic  olwxo duwes e Sz il
Spls iy aydill LoVl d s Ml e Jladg Raphanus Jxelly Citrus  Jls iy

Ranunculus izl s S spiral (sig;l>g cyclic
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: Number of cycle or whorls <lilall g i gall s
ol boo le g bsisd o9l gl olbuxo Sy Spajll el wle ayll <ladl iy
8,03l ) tetracyclic Isge—o 13889 Dicyclic cun—w gwil wlalzl sxe sl; 5 Ll monocyclic (e
owl aa iVl ol sae oS 13 Lol oBaelly Gu—wVly augdly gl oo olil> ag)l ) adgail
oaie el olaldl daae ulS B Lal Pentacyclic aalxl e wlos sl ol 8 dyd)) ugsis
Polycyclic
: Number of whorl parts 4ilall ¢/ ja) s
ey Wy g ac Seig @l il 136 daslgll aalxll 8 sVl sae e merous pMaoVl gl
Il dimerous cuo———w il wlS 138 sL__acVl sac le merous ¢l monomerous
QW saell ol SUL il egtetramerous coes asl 13l 13829 trimerous ey @l eulS
ooty aaldll wlgd w8 b s el sagll Lol dsle daslyl aalall clgd by W Loy wlaclang
ol 5ol 4 0Sy s _acll sic old uslell olgy o9 Lol Potamogeton jusdl 9 1>y gp9
OM)SIl sae ol Linum oy Petunia Syl 9 WS pwidladl olgy sle pentamerous Jl pass luiw logilicla
sl Ala LS gl ) A gl s e S Y ) G 8 @ WYl sacy ddaall
: Floral symmetry a0 B
S Sy pedy Sl o g pliin ol ol platll sl allall g bl iz 0l
LR VU N—— W o S g L5 Sy —: L v g O A Bt
BV o ity sy i oSy LI Sblian we 0l G San e LS 3 Lol byblial
0 o o0 S lpawiai o Say sl 8,030l s ; Actinomorphic flower Wl § s 5 -1

olsSJly Prunus js—iallgVinca vgll gue o8 WS gl I a—uwsig )00
Solanum vlzsllg Petunia Sg4l 5,99 Linum
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ol oty 1189 151y Sgiun ol oSoy sl 8,33l dg : Zygomorphic flower Ll 58I 530 -2
Viola. guaaiidy ANtThinUM gl glog Vicia YL (o8 LS cupliin ol
oSV osall 8,030l g irregular dokaiiadl jue o ol Asymmetrical flower 5B g a0

Canna indica Jxall jgo 8,038 0l Sy Sb Guglusio puiai I Lpiuaai

Floral symmetry s,a;)l bl (18) JSw

1- Zygomorphic (bilateral symmetry .1.)
2- Actinomorphic (radial symmetry @)
3- Asymmetrical flower= irregular.

L B (I BT

b bl Sl AWl o oladxl 1ol ulaw gl Syaill el syl “led VI pws

2vsilly Ll Sl Sl a eVl au,ayl eVl e Seizs il 8,51 ag Complete flower S 5830 -1
Hibiscus Jlaxdl 5,99 Punica vleylg Solanum ulusll o8 oS aaally dyawVlg

bydi)l Mol glhy 63le Sy ydill wlalxl aol lais all 8,031 by Incomplete flower uaildl 5430 -2
Wl olad db b Syal Qs olal> (o aal> aiiy il b e il
——id pugil 189 3] Lol Euphorbia yuscdl glyl e o8 LaS Asepalous ol o
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M9 pugilly WSl o JS 188 B3I Lol Mirahilis ywlic adVlg Morus wgill Lo Apetalous
Populus wyelly Salix Blasall 8 WS Naked flower a,lc 8,8;)l

Hermaphrodite a_iuzdl 6,a;)l ol flower bisexual a_slll ol Perfect flower slldll 5,830 -3
o> o LS ol Lyl odel w8 LS olually e Wl ole S il o35 oy
Antirrhinum gl 5l>g Petunia gl 5,99 Rosa 9,0Vl >)9lly Citrus wluaozl

male a,S5 8,3l Ui Ol Lol sy ausloVl 8,330l ol imperfect flower sl & 5230 -4
ol agil 8,030l ¢ Sl slacll e Sqzs all 8,031 g (J) staminate flower sl ol flower
big 4Vl dpVl e Sy il sy (9) @Sy &dao

o9 LS auplsall auSily angall sl acll ulisy adls o : Sterile flower il ip -5
Helianthus guowid| 5,9 wla) ray floret ducleidl ol ua;ll

2 Sl 839390 Lpd @dally iVl 0gSi sl 8,03 by Neutral flower daia 5 430 -6
b syl gy olall Jly Hellanthus — guoidl ) aucle il oVl o LS ansic ol alad
Ss,lg Ricinus gg,2ly Zea mays 8,058 Leo agiVly &Sl S “Vols oS 13l oS uall 3L
ole dgoxo a4, Sl a5Vl ugS dl> o9 Sl Wl al olull Jayg Citrullus 8l Cucumis,lsly Typha
o3l 58 LS 3l ol le agally ol
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