il ol
Lgildlg ygigdl

BT

A i ULl Gass ¢ seed sl i) (e Bale &y e 3l il Las
AST cuaidlly jsallS Dlalall sda Jhag ¢ el #La] de 5 jasll cir g
'G s

Lapli  Baal Al e gl (g granad e DL 28 Sl B
Ll e sl el il 8 S tissue culture Aawd¥) el )3 @3 Gy
pgmigm Oy a5 el 6 LS #Ll A sy a5aal
* Pelargonium

¢ Sy g Glad) e il g gl ada g ISHT AaSae S 5 a5l
ey ¢ Al oL aiadl 4eading o132 5 ¢ embryo (i (e 5l () 4S5
L,y radicrle i oo oall S5 s testa b_madll ol 5N Gy e
Al o 5eia a8 4y i bl 50 ST cotyledon 43% 5 plumule
O3 A LS (il o g iat a8y ¢ bl g3 )Ml g deandl ) 93 (8 LS 3aal
O e (o sl Dl jle DUl ) g3 s 93y ¢ g g Al g Gl 5 J sl
sugaiedd )y 0o b be Al ¢ pgiall ) 8 LS A |5 ) Jaal a8 il
vl il o) pumdll 355 e JSal 8 sile walias

3be a3y ¢ Clad) aay ¢ endosperm a s 535N i jeday
OBty oy g3V (o Ay Gaiall gai ) <l g ¢ Opiadl 53aa i e
Al 5% TS Oadall S Al oda iy ¢ A0S el 285 o 5uY)
ey gl e e L Allalloda 85,0000 (et ¢ cldlall Jals G jas

11



ammaigai Y Cpind) llgiin W 3 v ueyill g 5l )9 8 WS exendospermic
BYLOE S IN PRV PROHEN WE AENTERR PR 11T ) SR UTPTC PRt R
5% -3 LS endospermic dse i gail Ll 3,000 o yaly T i Gpial)
¢ il Cdlialy ¢yl il g g5 BBty +allly Guadiy 5y £ Al
¢ g0 o ga (e Casbad (55K 8,000 5 yaciill g el & o gaily Al 21220
Al etaally ¢ 5 shibnivasglh (e Calaad ()55 il o i sails ¢ sl elaall
Ol 8500 iy 3l laadly ¢ g M n Caal (580 2 9 AN o ysan gl
VA e Ay i ) se e O ST

DA D a3y B peallly ey B oAl A2 5 Gaindly laay
b A5 el Jeaa i Ayt ddlef e s Al dalef Las o A G4
Sl daadl oyl (o 3 5l Jlang 3 )0l Juat) (lSa (085 < hilum 5 )
(=9 micropyle il b yay 38 S ¢ 3ole ¢ 3 palll aa gy + funicle
vl Y dal el 35500 ) bl Jiy sl JNA

agle 53a% 53 nucellus A sill o WS e o301 any (g 43a3
D O e e P o P N PP JUTEEN
ol 3% 8 WS &g perisperm
Jsdal) byl

ol aad Al Gl padll ) al phall ¢ seae Jadi 53l il Cillee
SB35 Y A e La paiy AL Liay) Lalail A
ol aladl o oS 5 Basaalt ol gaill

53l Al o yami ¢ ale il OMA 50 Y el J ga el fay
3 e 5001 5 al b A sda yl 50l ) aclud g ¢ Lgaaa 210 g lall ddliaall
LS ¢ pudiill Alae e pus 32 35 (ML 5 52 SH Sl 30 5 G guaSOU Ll

12



¢ 500l 83 ga gall ey Y1 dalii 30l 1 5 dsdl 3 4y gk Ml 30 ) (g0
(ot 901 A g Clalll 3 e g 4330 A00R0 ) gall paima e aelud il
Laill aags o 5alall g 3olaa¥) by 330 5,300 5 il y mealll dia] i
gl Oaia 5o LS ¢ 55 Ssla Su (el A s p g 53 (8 G S5l
A geall JEE +sag3e T S A slleregl Jlad I Sl palssasell ey 53l
Jdiiyy ¢ a0 Al sl L1 4135 gea 8 ¢ (o3l o1l Jlad (e AUl
P ga g il g Apagine yall ULAY Jaih ¢ i g el (1S3

oeba g8 palll (33T ¢ 3 padll o adadia o gaiy (piall Ll Aags
Blhary +eb W gai 34Ty 48 )l 5ali o ¢ Jind ] (e galyy psdal)
eliall e 4dlde jdaadmahle jual bl e seedling 3 2L Lol

AT y A3 8 sl Sl i i A iy ¢ 3500 oAl

p i el pimd (31 sl 0 sSay L e ol dally elall paliaial sia (S
* el Jiall dlasy

hypogeal germination ¥} Lyl Laa 3 SLiYl (e (e i 2a gy
4y gl Qs )YV CLSYY & - epigeal germination ) sedl Yl
43 ), Joly sl S AN Gy Ladilaall ooy ¢ epicotyl Lalall Agiial
it A piiall 48 g1 Bl S Lty TSkl Wy cdgile o) pns
Lagane i ligmin pially 3l 5 AGGN G e Aludll o8 5 < hypocotyl
5500y J il il 8 LaS Ay il el cant L Sl A SN i 1]
Ao (Aiudl Aiiall 48 gl Jedaliad Al gl QY1 A+ (3/2 ¢ 1/2 JS5)
A Uladl 4ianll 46y gl Wl ¢ 3 il edaas (358 lalal) of Qalilf Alala 5408
il A LS g A il el (358 AN (B 5Y) ) gl 2 n LA
Ay Clalill 09 pudady (A gedl SLaYY A +(5/2 ¢ 2/2 JSS) Jeadl g g 5 A0
* st yeal) Jiaill dlany o g 4 il o (38 L 5ea

13



25l ) e 5 il Jal gl

il yalh Jia i eyl S 5alls 53l A Lalaa o a2 a
gl Gpn Jha ) 9ddl g sl e S ] Ao ju e 22l gibberellin
ey die Sl ey Hif dandi i e Jraad LS gall 02 (f g5 ¢ 3,011
syl

t ot Le Lganl Jal e ae a0 V) ) sa (B clal) sy Y

Calidy ¢ dga S 1YY il i Y : Viability Jsddl Aags -1
vl L e N Al g plall g i g il gl G52l Blaa 3 i
Dans <l sian U ) s 530l L g Ayl Jpeabanall plina g2y Lt
WAV I U ISP R YL VENC R JUPY STV U SU gt AL IPYENL P
van s B WS A gl il ATy gy Badliag el g« 4cer saccharinum
vale Lla e SY W saay Sadind il Cassia spp. el il (e ¢ 53l

LiaYl b 4§l Lgie sl g e atilliae Gyhas g
L A8y g e i) g i g ¢ ol gialy sl (g b el g 55 ¢ A guandall
Aoall yoe Lia¥) gai W5 Apall Aia Yl gaiid ¢ LDl 3 jall Aa 3 e Jle
¢Elua¥) (e A gl plaaiuly LW 4 s o CalSl (e LS v iy
g A glall & tetrazolium chloride adl s 3l a5 oIS dapia Lgia g
P yanl gl 05150 g Ja Al A Lgd 3583

e 1Y by LeiSay )53l (pe 1S Dormancy ol (saS -2
La LS daday oa g elld iy a8y ¢ Lganai 3 ey lld g ¢ LBl i ylall miaa
Ao V) e iy LSy Y ) 5aall G HAY) andly vaadadl g Al B LaS
iyt ¢ Dl & gl Gt i () Jaal 389 Bl () 4S5 38 A3 588 pLial)
LS elall 5 sl 30005 a2 \gia e o2l (8 (el ol 5+ (S0 5 5
Jaall o LS Guiall daad aiad il 33 Adle ] 40a sad ol ¢ apu )
14



S el 3 LS s SO0 BhIe e 5855 0 Adlel o 5l ¢ elall G e
Aia )5yt ) pliady S0 U e ma W ALaKa e oSS Al
EESPM I PO AR VENS

ey pamdy )il (Ba3 Sl Lgia Bane (ke o0l ()5S S (S
A Aaidiad ) pa Dla ol Clladlly ) oAl G g sl ¢ scarification 4 Al
e A gaa LS ja g3l Jalad 5l ¢ e bariad Ly a3 5l ¢ Al 10
¢« Oy aall

Lo paliash (A AU e )50l (8 Guiall O Sw aa s slall -3
¢ elall (ya J81 51915 (e sale (5 ytiatdnalill )50l Ly elall 58 5
st e ol daday elall 833 ) sa3a ad H 53 Haliaial g clall ja g ellil
P38 (Al Dlay 5V A oy Laa () 33l o1l 5 0 530 5755 ) adas )
OSayy +pabaiad ALl ) pia ) Led iy 45 5a) Alaall il Sall aagy
Gllaly ¢ Jiladl elall oyl LaS Japaall pall e el iy oyl f 50l
Adla L 3 yhl daia

8335 ¢ o 3ty 0 pai oL (ppiall (5 punl) LA S ;g€ 4
O3S Jaa ol e 50l i) Gl 1] ¢ O guaSOU ASDUgA g 4nidl Jana
oany 5 Yl Alall d Cpn puSYI AL ol 35 gakn (A 5 L]y (o]
Y Leily Gilga Y Gl i G guan€Y e 3 LAY e LSy 5l
) 3 LS Al i e i

¢Aadlianal a0l a Cladd 4Dl 6l jall calins - 3 el aila e -5
planay +2°30 - 25 O la g gl B il plae Y Bl 551 all da
Jaall Galisy g 2045 Ge 035 4l a0 5 e Sl o dam Yl
s e ! LSy el ugand ¢ 5 AT 550 e lidll (5 ) 5l
2°45-50a8,4ly 2035 - ja i

15



Gty 08 Gl (815 ) 3 il e Sale o pall Ji5 Y g gmiall -6
Sl y « Phlox drummondii S sl 8 LS ol Dl sae ¢ gl
LedliiY o puall a5y Cra Y5 oD (3 i Y 530 Gany O 22« aaa
54 e pall o pealt ol Glan gy v udll el il am s Al 5 Jie
Ol angady + g Gulh gl Cindall ol o A Ll il o 5301 5 Jladl
O saa) sl pabiatial o A il (8 o5 S 5 and drna 50 odg
VLYl Cugaa g g guial)

Jash sled 3y (A glad Betula ¥ s S gl sl pany 593 0 aa g
AL (5 yal il A sa (uSall g Ayl 4 i 5 58 ) rliad gl i S
8 yuad “-‘-’.9-“' 38 A zlisi s Nemophilg S gas <l e 24l
Jut Fipl

¥ < Y orchid 280 sY) (e 153 (any s ol 2y kil 27
il o aSiay 5 ¢ Rhizoctonia Wi 585 kb e ima Cily ylad 3525 8
Ll A gan A 3 iy a4l 5l ¢ Lgilay 4 3000 il inaidly 53l sy
Atriplex W A% 3 Sl 5 ol a5 LS+ gl sy RO Al )
3 sy il G i Cpaa b 3 gy (o3 V) S Y confertifolia
¢ il gail Al Ay g 3ge B0 tiad g ¢ Dl e WaeLud 5,001 5 jual
i Lagie IS O Gya Ll g yhadll (g 40 glat Admal Al 02 e ] Sy
' AV e didina g

130 9] edall i Y (13/6 JS) @l gllgll il 8 Judtadl il -8
Leld ULl 63a Coobia ol 130 ¢ gale (Jala Leanlis il &g i ga <y gl
< g pde A deat 28 A gl axdl e Wial o 50 4 8 AL A
Aty o i) A S je 5 Jilall il gds o il ey ¢ S
vl L3 Aals e 500 Al sl ¢ lglldl kil

16



ca_yia g2 Y) Aaac ((piials D ¢ e gi Adylateaa 8 5 Vicia faba C3¥1 00
Lesioh aalig ¢ sl s I ol i ¢ Banaa Ll § ol 4ila i 0 5SS
5,0 e aal e 3 paall s 3o g9 LS ¢ 8 pually o pa Alplalina 13 g 28
Gy oy g 5 peadll Coal ol e ga 2oy JAT) Culia £LAT) Giipal
ol g (380 B el Cua 5l On 32y + radicle pocket !

L2l (e Gl 45 gSall 4303800 o) gally (ailian (il (e Oaind) 0953
Cilh iy I ey s e Gl G dn g O -
el v Liia Ay gy H 2 (e sl O9SUy  cotyledonary stalks
¢ (1/2 JS3) A Apalill (8 Ule dgigia 43 gy Ay 5y odad)

Jaill 3% Sl (1/2 Js)
Js i akau sl (]
Ol e g Cgiadl ) gaay Ol (a8 el Ao g Sl B4 (@
Sy Sl s (z- >

17



GRS ¢ il JMA Jaay 3 elall 301 patad J gdll 3,0 Gl aie
z oSl el 5oy sdall cus die Bale (3 5a0 oy ¢ B a3 aiiy 33
ol Al Ay Ll Aipiall &y gl g ¢ BB (s yii 5 0 8lal) Wie gy
Liiaie A Qa1 prdas cani Ua gai o L1 Lladl digia) 43 guall 3855 ¢ e
VL Ll yis) oL Ay il Olupsy KA oy (5 el Ay ) (jim a8 Y s
A gl pai palan g 2A gl sda dgle (ST GOl T)da sy g padall sy
OisSiy gaill 8 Ay M oy ¢ aiinnid 4 il pedas al tia Llad) il
bl Gl B e iy L g ¢ propylls il oY) Ol el (8 S
il bl dalall GBI Y O G (o8 ¢ B i Al Ay A 51 43 0
e can LR 80+ il 3 Qe A8y (3 5f (oo @l day jekai
JHati Adaie ¢ ¢ 5 yalall oy oS5 cLGILAS__\su_)AA‘ G‘S—‘L“Mﬂl—}é}@)‘y‘
o ] Ol il Vgl ¢ Sl e il

£ 9AN B lyl)

¢ Ouild S 3 latud A et 350 Ricinus communis g 3 A 3%
leadau Guatio e jedhy ¢ A0S ) Je cluda dlia s jal Gildy ¢ dga yiu gai)
*raphe (8 1L < yan 555300 (5 pmll diall Juall JlSa g J gl bad iladll
=29 ¢ caruncle Al et dynie o) A1 28 635 padll Cal yhl aaf 8
Jalayang v il g8 pell alind sy 5 pull Jiall 208 L i) 0o 5 be
Sy rAliw oill i L) ob tegmen il Capyay B8 ) cliie B il
dbiatia o8 2n gy 83l alaee Jrdy Ol Gl B pmasal) caleall Jaly
L Oiall ) sae Lagrinn () sy g sl Lagl gl g QS  Laa 5 Glidlall (8 ) ol
Aali il Aiuall 45 pull 5 il G ) s Sy Al (e
$(2/2 JS3) s AV Laldll 3 A3 e Al

ol Bl o Al o 5 S elall Aubudl il g 5 Al 8 50 i) e
Genie dall gady o ¢ 5 puall (3 3aTi g panall (3 ) 1S oy g2iW1 g il

18



19

gaoalian all (272 Jsd)

S i s gl (o

g3 5 i) sl e (|
ALY @l gk (5



Lsinia (b g de juo Jelind s i) A iiall 3 gul) el aay gatig ¢ Jiud
iy +Lea )i a1 Ll g Legins o 1 5 i) dlala Lyl o )3
Apiiall A6 gull gai jaluny +3e0 i adde ()5S AV aall ) sl
UR oy g3 padll ladild g ot Leild 4 il sdas ) L goa g 2ie g ol
LS ¢ Zgalall o1 yumadl (31 g W) ()5S0 5 Ay ) gy ¢ oty Cpibidlill (48 5 51
Ulal) Aiial & pod) oSt

oma il 50 GO 4Gy Hle (o8 LeeadS y A0 il @ 5 a1 )0 i)
*Aa e ) e 3,0 Gua il 50 Ol e oladll
5_All daa byl

Craatll Baal g3 30 e (g a3 a5 yad (e 3 jke Zea mays 3 A
aseyia dpall ¢ dge o gaif Baa) g 481 B AN 554 vB_adll Hlaa s lgh yuad
AV Ldshy A @l Lall Juadh (lSa 3o 5 curaledyh aaldiay o
e 1 sy el g Caa (A el Ly o 4880 A ddaw gy 22 g0 gy
oA 558 Ad gl Aaial (s kel el sa 5 (il Ll adan 2a]
Lo e (8 sk U8 Jary + (il an ga 235y JSAN (5 glian ialin]
oaliai¥) als uiall eday Gy el mhaudl e (59 500 (5 gua (8 Aisa 5 )
la horny = 8 > Al ¢ e i g5 ¢ p i gai¥) and AV Cuilall e
= A a3 (5 ging g ¢ Ol and starchy (s s sl ¢ Calis o
oy Baal 5 A8 (e Cpiall 0580 ¢ (a5 3 G LIS iy o
B sbaa ¢ piall Hgaae e AR Qi e as 65y scutellum deadlly
ddhie b uiall gl Gy i oo ge Al Jeath + o e sudld
opdall aaiy Ualas sl G pdall 4ali pdadl aa gy 240 5l adall Jlas)
Al s wiy alady g yall oy dall Al Ay jll aa 539 ¢ coleorhiza
Boalll sy & anilall 3,3 018 jady oy s 5 Gaiall Llay +coleoptile
(312 JS3)

20



Sy Sl ghad (G-

i G il (372 J8)
T i s g (0

@Jd)mlch.dl(i



M‘J‘Q&MJ&B;M‘M’MDJJ\L&QLU}M

Oxiall galy +a s suY) O g g L puingd Cilag 33l danaill 585 LS ¢ (3 jali
sﬁm‘méw’“ejc&ﬂi&]awkﬁt@aam&m_ﬂaﬂ§)@h3
b Al e ddle el ShE A Y sate s pai pdall Jeal s
ki a5 ¢ seminal roots Adiia jsiaday ) AN 30 ek
Ledas Ja s TSe g Jy ¢ T il ) 3l y (AW Haall gai i Y
o deate aae JAly gai A2 W v @ladi saell e lasiday o j00a

‘6 J.n.a;.“
Y | SEIUR I LR Wi S A « DYPRREICI) FEF WY | WAL
L] )&&&j‘

el 3,4 )

Lgied ¢ il g} Al a8 3 Phoenix  dactylifera gdl 8 )0
A5 al D ¢ Agayragail ¢ A8 Saua g ¢ Jgda b 281 L ¢ 4 s
sl yall el 8 5530 G ) 553 g B g B om0l
e Opiall g Oiall aada ga Lo Jay a5 4l paliad) ) 3l
¢ A Gl aess Ak i Calad LaS i il g yodall Calaisaal oAl e ) 5<h
*(4/2 J85) Gl (8 p s gaily Gainll Jalay

(LXA.I‘Q\_A&J.\‘ JHJ 13 ;LA.“MAL\.A_M | J_’.,\(').:_\A.X“ e \C.:_u" :C'_IL.\J\‘}‘ Al
Lo o 3 zoduy Qulatund g ASI gali o s i) (8 g 3aal ) skl sanell
AN ye AU e 5l aias e+ cotyledonary sheath (8l aaally 48kl s
L;QLI ‘;! 4._\;4‘3:;_9 ?J_"ae'““ PR | absorbing part ual.o“ ;_);“..1 h_.i‘)a.}‘g

22



23

el 3% ) (472 J88)

0 e Llaia (@
c@ylol,\.su-.\

3 ik e (|
oty a5 b o e gl (o



AN (e alall e Sl iS5 Gan 58 s s iy A iy ¢ Opinll 6 al
o deay n Jiad (W Gl Al i iy IR B dadiie maas g
Adalae 3 ) gt olld cly +AGN dee G yiaa pdall jedhy WAaes dass (Bac
ol daal) aae A8y M G iad a5 ¢ e b ) dgate LS daall Jads ek,
aes Lo )M (35385 ¢ 4 il el (358 (5 shma () Jeal s e ) Agaia
s paddl g seaall S5

oot gy el1al) Galiatal g aas oo il 550 il 4 Addl) dads
a3 83l = LA Ayl pdadl Jamy o585 LaS ¢ Ay iy sl W ddpa g
rliall eadl 3 Ay 05 il sl Leild SUAS ¢ AN Al oL gilan
Tt

r A il o an AL e ol g G Gt} el )0 i) ey

Jead) B s i)
Led ¢ JSaN daliiia yue 3 ypraa ol g 8 )00 Allium cepa Jadll 5 )0
AN saga 530l v5 ) e B lae Laliad) el phl aaliaa gy casaan
Gl Ayl ¢ iae (i phall Haviee JSAI (5340 sea Opiadl +Age i)
dapay ¢ AN G il g g (848 aa iy ¢ adall e B ke Bl (1
LIPTETNPY W 3 PV SPPL T ER-PER- SRR, PRIUHEN RGP,

(52 J&a) s jub
o) Cene (il sy ¢ AN JudaiaS g oLl Gpiadl (i LY 2
D0 L 5ad (a0 A a3 ¢ el Y piall A antitile 5 50l 2 ks
S Al gl olad] 58S e ol alal) UsiW anayy ¢ Jind ) Leala)
el aa jodadl e dadal o Akl g Ay pdadl g sa @lld adlyy <knee
1Bl A bua iy gy gaiY) ARl aliale) 5 aniagd 8501 Jada leia e 5

24



25

Jead & 5 i) - (5/2 IS

A aila e (@
CY) & yhai (a3

500 (bl i (
3N A gLl (o



¢ B L Lgae Adala ¢ faall o Ainia 5S35 ¢ e N 2G5
o ¢ Al el (398 B el g o e 21 Ll g SIAY A3 e 6 o Jad
lany sy O ll) e al A 5 hass (358 3 s sall Al ¢ S prancny g i
tedbat) 2o Ll G Aidl o Gl Jh it dga s Bl (gl AN
Cro A | 535+ il 3 (e ails e 3 asa g el WS ¢ sl
ol aall Joaty dlld Uil v (5 pnall p panall o oS3 AEM ilall 3411 128
Al o) s 5 AW J3al) e W A sG ) gda Adde ST Al 3
Pl ol (e gati dpia je ) s Alae oy TSa i peid

f Al e (368 Al ) el T s GOl s G| Juaall 5 )y ] yin
ssmall § 4 clul

Gl Ay el by le dgda s Al il (e Pinus spp i siall
O Bole Flall g e Llle (38 ~lis cld ¢ ol Ay (N dale ) olia bl
+ Caiall Ja g piall (n Lglluais) aie 5501 ae Joali Ay SI A0S ) (e Ak
Aag A il W e O3S0 o0 o s ) 58 38 eliie § padll Gy
LG T PP P EVENSPLEE LB PISTIVPRL) PR SENTE SRR ANPRpE JUTN
aal Ghas g o pnal ) saa om0y JSAN ) shad Gaiad) 501 e
Al an iy ¢ 5Bl A al Ceaia 55 B pudlly Ll il 4
odie Aied () Juat 38 Al A8 315 5Y) (e 20m Aalaa 5805 LAY 4d
(62 Js2)

slall 3000 (il ¢ ()5S b5 3y sheall gl 5l pany B )l i
o seis Dpdall 5o 8 el (55l a8 ¢ o i gui¥) o Gpiall s3ay
Aiiall 44 gual) Jolalead ¢ 50 ) gda dle oS5y Gy Tods iy + Jid]
Ggd 50l 8 pead g o a5V Ll 5 Ay M1 5 G Alala 5 S Ao juuy il
AN ) i g 5500 8 jead Tt ¢ o o g2V Ll AEA i+l ks

26



:\-}:‘;‘-‘.5-“113}"“““ mjuz‘_)n}‘ﬁ‘(*»ﬂui)f&_,o‘,ﬂ‘ a\_)...'aic._uaj_,
cal Bl Bl o el (5 gmdll g ganall Ly )l ) S ¢ Llal)

il el (5 I g 1055 (il ga Gty ginall ]y

il 50 Sl (6/2 JS)

% A b gl (0 Lainedy (|
(= Rallz g A(a-a

27



Quter membrane
Inner membrane
Nucleoplasm

Nucleolus

Chromatin

Nuclear
envelope
Pore in nuclear
envelope
Ags s i)
] Outer
Matrix Cristae Inner membrane
membrane
T VR, TR T HAN






