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il Gmdlay aiill dlilee cibels aile 57.00 &b ()5 bwsie il [ axke 100
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[exde 56.00 5 55.50 &b (135 davigia J8) A5 el Alalaay Al [ azle 100 S50
0 s e 5

Uadlal aleal) aali 3 joal) ) dgny Loy cls) de s A 33l ¢
agdey ( chemical scarification ) JlwsSl jiadsll 4 @i udly el uy)
e dglae Jgw Lae 320 Cdle (a5 AV 2lgalls Apzadd) algall Ay S, 5l
oalaa¥! ol Cudl gay 28y, i) A lee Haand 50 Jala ) cpaaS ¥l o L)
Jaly clegdl oyl V) (adla 580 Qi DA e itV Uil lauin 3
(1988, llu)isoperoxidase 5 poly phenol oxidase ; catalase aplS Ml
Aol gy LY Gllee e gl Slagy¥) Llis sa)l 2D pH yd s,
Amylopactine s B-amylase a5l Hdll & S al 58 gl
2y A35Sal) 3ol lag i) (<5 4 Aaaldll ) Phosphtase glucosidase

4llll0 Nitrate reductase ; Lipase; Protase ; amylaseldl Jia <)

e il OsS en Ol e ey g 4y 8ad)

lay I i gl sy 4 WS ((Immuture Embryo )~ Uil
oSy Ranunculus ( oledll 385 ) 58ally Fraxinus ( siasll plud )
Jaly 8 485 JLaSly Guiall = Ledly Jah 0yu€ Sy AiaY) gaal ade sy 7300
Nigella s dlliay Lays 0 (1991, aldgy loa ) Cladl Ay (o yla a3y
[ ple 300 55 @iy ol ) —caslay adill ()6 8 G5l (g gsill 12
Jalsall e A Agshayll LAl eliall Sl Jaugll oo 2Dl 284l dsags A
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Clia aliee 3 4 dllae Lo Grmalall SIS a8l cDlalee G358 s

Cmaalall S5 83350 o)y by Glleal Galeal) il agay 8 haldl gail)
Aldiid ddee b ydl Pl e, @bl Jals Zagdond) Gllaadl o o S
O8 3 chlll gyl Gyl g sall ols 0 (1987 , Oertli ) Lealusiily LAY
bl (e 20102l algall aliaial 30l (& Cwd Al Hedall el (8 3203 e
a3, ol yalls ahsY) 2 dia b Llay) (eSal Lee dpnil) cilileal) 50l
s sl quadiy st o (535 5 50U 5alimall Asall (pe i) S imsla
, soAls Ahmed ) clbilall sall Lasdiadl sall clabiie 50 lplie (46K 0ydl
G5y 0 (11999 , pssals Johnson 5 1999 , Arroyo 4 Prestamo s 1997
Oshadll Gl e 4 xie (2011) ogals Rafique ade Joasle pa gl o2a
saasle pa Lyl GBS 5 0 Aug)aall Clicall alira (& (sl e @SVl anlay
all e el SUWY) Gaalay WHall @il jsh & xie (2011) os3)s Dehghan
0 4yl (gohall sl (4 A5)lall Alalaa sl (a8, okl )5l Ay Jshall (8
slall) @ly ais vie (2013) gguals Raza 4l Jaasile o giliall oda (585 LS

0de )3l i cilelu 10 5aa) @l S aalay
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. n &

dny palll 4y i) cilieal) B i)y el Sal) udaalag plagad) Lal) ok adi A (4) S84

B,300 Sl A) salll cilaliie o MY MS by Ao okl Aol (a amld 400
0 1/ sile (1B E ,100 @5 D, 300 5is C 100 olyysSad

Gaal) ey gady Lol il B alial) yaal) juaa i) :2-1-4

£ gaud)

% i) daus -1

il aoall e (s dysine 3908 IS pae (3) Jsandl L daia gl il o
% 45 cul ol 4 Fe—EDTA yoal) dldlas cidac) 3 MS dany ) Ciliadl)
. % 35 csly il A Fe—EDDHA yoal) dlilee culaclg
paal) dalae o) (3 Jsaall) ikl o yelal (as/5%) by doyu -2
) dlelee cibae ) cpa (B, am [ 50 5.42 Cialy Gl deju cilac) Fe-EDTA

Oase [ B4 3.17l @) ey Fe-EDDHA
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(o) A sk -3

g 3 Dbl on Lgine by (3) Jstall b dacasdl gl el
Halee o an 4.50 &b dtygl Jsk lausiar FE~EDTA waall jiae ildles
e 3.33 Lugyl b bssia Lo 4l 3l Fe-EDDHA yaall

(3,34/43,5) @b 2= —4

Lisia cilan FE-EDTA aoall juae ildes o) (3 Jsaal)) gl s

Clas Fe-EDDHA waall jacas dlalee oy 80 / 55 2.33 &l Gyl 2

58 Aibaal) Jalal s i o1y <l [ &y 2.17 by (350 2ae) Lauigia

0 el (yy A sine

(pile) Adygslh bl 0350 =5

FE-EDTA yaall jaae dlilbee 38 (3) Jsas A dacasall milll o
all Hras dbas Ao 30/axke 24.00 4l 3 Laag )l (gyhall )l dangiar Lisina
050y axle 14.83 adi o)k ()35 awsie kel il Fe~EDDHA

Sadg i) al) B MS Jau A Jeriual) ) saal) jaas S L(3) Jeas
0clsy) e gl 4 g0 2y s lagad) Lad) @l cfpaly

58 58 ic Al
a3 RXrS Jsh o 2 Jsh > B alial)
ol , ) okl ) Y | Aggial
. BYE S TS A abs¥) | Adag .
sl Adgg | [k | ki .
Loy | o (e | )| () o sad) g5l
(pade) () ps %
13.18 | 1.17 | 2.95 | 14.83 | 2.17 3.33 35
3.17 Fe-
B A A B A B A
EDDHA
31.67 | 1.33 | 3.25 | 24.00 | 2.33 4.50 45
5.42 Fe-EDTA
A A A A A A A

%5 Judial (55t die 3saall daxie (K50 HLaal iy Tsies Ly Lod Calias ¥ dgliie Copal Jaad ) il sial)®




44 AaBLall 5 bl — )l Joadl

(p) il Jsh -6

@leles (g Aagine 3558 g axe () (3) dsaall (A daaasa) mlll
L FE-EDTA yoall jaas dliles cilael 3 pidall Jsh da 8 apoal) jaae
Gila Fe-EDDHA aoall jaiae dlalas o gon b au 3.25 &l sl Jsh
cee 2.95 1y sk danigia

(B3 i) gl 2 =7

Gl 3 Hsdall dae Adia 8 4y 5508 IS aae (3 Jsan ) @l s
G b/ o 133 &l psiall s haugie FE-EDTA  yoall jaae s
[ s 117 &l ysiall sl Laigic Fe-EDDHA sl jaas el cidael oa
0 5l

((phle) mdall (@ohal) ¢ sl -8

Fe-EDTA __lidll anall dlabed Gos (3)dsaall 8 daasall il s
il paall dlabeay Luld 550l [ axle 31.67 &l jdall (b (45 Jagies Lisine
- 5plfaale 13.18 &l oyka (1) Jasia cilae) 3l Fe-EDDHA

e gabaial 32l (A dally Ay ) (gylall il Jhia (8 Gl 2y 8
Ot e deny aa JSG Gaiedd) aasll oy FE-EDTA g4l (0 jeaall yaall
o5t leses Anlall LAY Jals Lpgal) Gldeall b 08l DA 0o @baldl e
Mle 4dias oyl 5 ,(1988 , Robaker , Dunlap) WAl ¢lug DNA sy
Ayl Jsha ol Jully Wl Al o dery 52 (IAA) GauS 3 lac L

Ul IS (5 AY) ClSalls sl elials WIAN aas sall dagis )kl (sl
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ol 50 b (5Ally oS gl syl ol (8 Syl ) e Sliad O i g yally 4 5530)

0 (2008 , 015415 Naija) sa ol sai 8

&ya.;.d\ G dll) g gdid Qﬁ 2,4-D ; Kin. 43l A:3-1-4

13sead) al) il (g5
oSl e gl dud : 1-3-1-4

IS 5 A KN LAl (4) dsaadl 8 ) mlall e oy

Galy gaea 4 Al aalal 550 1 S SIas ot Haeat 252 %100 sl
Ll 1l sl A KinL e 531/ aile 0.5 dlal aie %93.33 4l
2% 100 caaly GllS g g A o olall i 2,4-D dila) Hils e
1ie %96.66cal s b, 53/ ale 253 S5 il gl s
L8 dilaa¥) Jllail) gl ads pil [ ozl o 1.5 5l 1 5850 Tl S

0 o labaall (s Ay gine
Consal) K g i A cialy 388 2,4-D 5 Kin. o Jalall 86 e Wy
2,4-D 2 5 1+ Kin. 0.5 gilebed) ¢l buea Dlaall 3 %100 Lyl (e

2l el oy Lgie U %90 il Aulaiad A blae) il i/ aile

0 D lelaall (s A gine g3 diliany) Jdladl)
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QullSll (gkal) 3350 :2-3-1-4

2,4-D 5 Kin. 5l & dygine (3558 Gllia (ul a3 (5)Jsandl 3 L) geilinl gl
i b 0y (Aol [ aade 0.5 Alelas cilae) Kin. il e Ll saa e DS
oIS Lk Uys dawgie [ aile 155 1 blelee cabel g 4 2L 919.6
ol cipd 2,4-D dilea) 86 e W, Jal e axle 733.20 5871.10 &b
Glel gua 3, aike 963.10 &l gib (s el el 1/ axke] dlilas
Sle aale 71550 5 aale 845.20 &l b Lys il [/ aile 1.5 5 2 lilalas
Slel o (5 Usaa) ol iy 588 2,4-D 5 ol G dalall 56 oo W 0 sl
[exde 2,4-D 1 + Kin.1 dilas xie aale 1221.80 &l (U g3k ()5 Janigia
+ Kin.1s i/ sl 2,4-D 1.5 + Kin.1.5 oalebed) Je Lsiee i ) i
605.60 5 512.20 &l (IS g3l (s Tansgia B Blaws il 51/ aale2,4-D 2

0 sl e aale
oSl Gilad) ¢y 38l:3-3-1-4

MS Ly o bl QallSl Galadl 56l Jangie 4 Kin. ddlal ik oo Wl

il Gl Gy el o (6 Jsaall) bl iy 388 Ao )3l e Loy 45 jspe 2m
AT /aale 0.55 1 delae ibae) cpa 8, 5l [ asle].5 dlelas B a3le 63.05

Set o) Ftl i 2,4-D L6 ge Wy, Jsl e aale 53.48 5 55.41
ilalae 3 axle 53.93 557.96 &l (s b, aile 60.05 &y Gila (s Jamssia

OcSlabaal) (s Gy gine By Ailasy) Qi el by Mgl e il/aslel .55 1
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Agina B398 Jilg axe (6 Jsaall) 2,4-D Kin. c Jalul) =il cuy

1.5 dlalas 2ic aile 67.16 QS Gila (s Jawsia ot &l 3 cdlabadl) o

0 _i/azle 2,4-D 1.5+ Kin. 1 dlalre aic

Ca Lags 45 5550 2y GallSl) g pdil Llaiad) Gl 8 2,4-D 5 Kin. i (4)J 52

MS b o #lagad) duall il gpail) gganal) do)

% L\ ¢ gl Ay gial) Lowail

Jaxall ezl 2,4-D
(Kin. i) 2 1.5 1
Afazls Kin
93.33 100 90 90 0.5
A A A A
100 100 100 100
A A A A 1
100 100 100 100 1.5
A A A A
100 96.66 96.66
(2,4-D i) Jasdll
A A A

%5 Jlaia) ggiwa disagaal) adaia o5 LA Gy Lgdy Lad Ligira CALATY agas JSI Al Cijal) Jaad il Cildaa giall*
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gsanall (pa (ALY LullSl (aile) gl o581 A 2,4-Dgkin. I (5) Jgaa
MS by Ao dof3l e lags 45 5500 g o lagad) Lad) clill g il

Apila 2,45
Jazall 2 1.5 1
Sarla Kin

919.60 918.60 848.70 991.50 0.5

A AB AB AB
871.10 605.60 785.70 1221.80

A B AB A 1
733.20 1011.40 512.20 675.90 1.5

A AB B AB

845.20 715.50 963.10
A A A sl

5% Jlaial (g simsa diegganll diwia (K08 L) Gany Wy Lo Ligine CAUATY sgae (S Anadi Ciall Jand i) el giall®

¥

fall il gyundl) g ganall QKU (gylall o5l 8 2,4-D s kin. i) (5) J<a
2,4-35laly GllS,8) A) MS Lasy e dely3l G Loy 45 555 aas elagul
0 (J/arke 2,4-D1.5+Kin.1.54lal (WIS j2al B ,D1+Kin.1
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£ganall (oo il allSH (pile) Giladl ¢)3sh ,82,4-D g kin. J(6) s
OMS L o Ao )3l (e Lagy 45 350 2y g hagead) Lall iyl g puadl)

2,4-D
Jaral 2 1.5 1 A
i/ aala Kin
53.48 | 49.02 53.21 58.20 0.5
A A A A*
55.41 | 63.96 45.13 | 57.14 .
A A A A
63.05 67.16 63.44 58.55 1.5
A A A A
60.05 53.93 57.96
A A A o

5% Jlaia) (g gima disagant) adaie (8 JLEA) Guuny Lgiy Lad Ligina CAIATY dgae JSI dudl il Jaad (Al cilbau giall*
O () Gl galy podd 8 2,4-Dy Kin. 48La) ) :4-1-4
g1l dal) cpaly S gda
oullS) 688 du :1-4-1-4

ol Gl S st Ay Kin. Lalal (7 Jsaall) bl e ey
Grime @iy HA [ azle 1.5 5 1 (oS5 AN Jasgll Haead aie %100
%86.66 sl KN, o 5l [ aile 0.5 S laasll Hient ikl (ye
%100 ol Gl 65 A o) bl caigd 2,4-D ddlz) il e L,
%93.33c il a4, sl [ a2 3 S Sl gl e aia e

Aglany) Jaill jelii oty 5al/ aile 1.5 5 1 3uSi dausl) jueat aic
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ol e Gall S g A 82,4-D il 8 clelad) (e dsieas Lig

0 Q&N ¢ ol Ao 8 gginall Kin. 6 (e

Canidll LI ¢ i A caaly 2id 2,4-D 5 Kin. o Jalal) a6 e Wl

2,4-D 1.5 1+Kin. 0.5 akbeall ¢ Uil cDalaall gen 3 %100 pdall o

B el aly, Legie JS1 %80 chaly Alaiul dpus Glae) ool il A8l [ aale
0 O laleall (4 gina g 58 dilany) Jallasl)

Ca Lags 45 5950 22y ullSlle gl o) sl 8 2,4-D g kin. i) (7) dsx
MS by Aeslagul) daal) el gl £ gaaall ds));

Yo yudlSl) & guliil & gial) Apeadl) (Y arda) SaS)AN
Jaral) Harla 2 4 -
2 1.5 1
(Kin. 4b) Alfasts Kin.
86.66
B 100 80 80 0.5
A A A*
100
100 100 100
A 1
A A A
100
A 100 100 100 1.5
A A A
100 93.33 93.33
A A A (2,4-D_gb)

S Fiun deggaal) adaia GSI3 LIA) Gy Ly Lad Ligine GIATY agae (I Audl Cijal) Jaad A1) cillaagiall*
5% Jldal

oallslt gkl 580 12-4-1-4

S5 il G Ggiee ) Jilg ) (8) Jsaadl 8 Al sl i
Lasgie calac) Al i1/ axle 0.5 dleles g 3, GallSH gyhall o5l daa KN,
, oile 349.1 calael) Ally i/ il 1.5 dldles e aile 738.90 &y b 35
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b e W0 axle 535.0 il gob ()5 dawgie jil [ arlel Alelas cidac) s 8
@b (s husie o) chel 5/ aile 2 Alalee o gl cagd 2,4-D il
i b )y busie il [ arkel 5 1.5 Glebee cibae) g 3, axle 695.8 &l
Lysine g dglasy) Jilaall mils jedwioly, sl Jle a3l 424.9 5 502.3

Ocdabaal) (yu

i ldaecahel a8 (8)Jsia 2,4-D ae Kin. Jals ik oo Ly
4858a 2ale 936.70 &l o)ba ()35 Jamsie et il [ aale (2,4-D 2 + Kin. 0.5)
Sl2,4-D il faale 1550 1 gaKine i1/ pale 1.5 Jilalae e Ly iee cllly

0 Jsill e axle 334.40 5267.90 aly (Sl g5k (55 Jans gie lilac)

Esanall (ha (Ul Sl ( aile ) guhall 0350 3 2,4-D sKin. Ji(8) Jsea
OMS Ly o As)3l) (ha bagy 45 1550 2y slaged) al) clill gpdal)

2,4-D
Jaral 2 1.5 1 el
Kin
Al
738.90 936.70 719.60 560.30 0.5
A A AB AB*
535.00 705.80 452.90 446.30 1
AB AB AB AB
349.10 445.00 334.40 267.90 1.5
B AB B B
695.80 502.30 424.90
Jarall
A A A
E5a dicggantiasmia 03 SLER) ey Wb Lasd Ligine CAlIATY agee JS Al cial) Jaad A cillawgiall*

5% Jlaial

Sl Gilal) o5l :3-4-1-4

S 80 G Aggiee A @l o (9) Jsaad) B A sall ElE

Cibael Al il [ aile 0.5 Alelaa Lgina i 3, QIS Gilal) o0 A KN,
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e oilll 1 [ axle 1.5 51 dlelas e a2le 63.90 sl Gl ()35 Javsia el
alal Ll e W, Jall o axle 43.58 5 aike 44.33 il Gala ()5 Jasia
2 Alelee cilael 3 Elalead) Gy Aggime sl ilg bl 52, 4-D
5 1 oilalaal) o (gsina @)lis arle 64.83 Ly cala ()5 Judl 5l [ aala
0 sl o aile 41.99 5 a2l 45.33 &l 5 Jansgia e} 3 11/ aalal .5
Gof 85 (9 dsaal) milil) i 2,4-D ae Kin.Jals a6 e W)
el ) i [ axle 2,4-D 2+ Kin.0.5  dlelee cisin 3 COlbrall (g 45i2a
Oiileleall laele bepan O leleall o (g5ima (ylisg aile 79.82 &l Cala ()5 Jawssia
Qs dagie Lagid il 3 2,4-D 1 + Kin.0.55 1/ axl 2,4-D 2 + Kin.1

ilaad) Clael i B, sl e aale 59.725 aile 66.92 Gilall LA\
0 21:30.81 aly LSl Cils (33 Jausgia J8 i1 / pale 2,4-D 1.5 + Kin. 1

I ' Ll

13l gl il il g pamall (yo 20 (KD gl sl 6 2,4-D s kin. i (6) <
sl B ,2,4-D 2+Kin.0.5 &lsly I8 A) MS Ly e Gel3l (o msr 455550
0(/ple2,4-D1+Kin. 1.5 alaly LullS
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Esanall (o () Gl (aile)cilall ¢i3sh b 2,4-D 5 Kin. i) (9) Jsis
OMS L o Ao )3l (e Lagy 45 3500 2y 5 )agead) Lall il g)3a)

2,4-
Jazal) 2 1.5 1
Alfaile KIN
63.90 79.82 52.17 | 59.72 0.5
A A* BC ABC
44.33 66.92 30.81 36.27
B AB D CD !
43.58 47.74 43.00 | 39.99 1.5
B BC BCD CD
64.83 | 41.99 45.33
Janal)
A B B

EShua dicaganl) e <08 L) G Lginlasd Ligine CABATY sgae JSI Audl Cijal) Jaad Al Gl giall*
5% Jlaial

goaaall e AN Alaid Lus 3 dugine Gop el b cadl asmy N

2,4-D + Kin.0.5 5 jil/axle 2,4-D 2 + Kin. 0.5 381l Jaussll 355 die (553l
Taalally ol dahl) el cilaliia 3805 G ol Al Gdad ) iaale 2
lisaysel) (o lill JRI sginall o3l Alls caali 3 (ol ) ddliaall)
DA e osais Gl 6521 8 Laga g 1Y Javsl) ) diliaall el ilaliiag
Jsel Ols( 1957, Miller 5 Skoog) (allll Masas skais WAL aludil s
oo Alla b laysels aiey (oiadl paanall o (SN 5 s b Aygine (358
oo Sl lalgine b Aall eBal) ol U agm B gpmdll g pendl (o GallSI
WA dgenl A8l 2 ) dslal sl cldiie dloal o, sall ool

S5 3, ) g iy lall gl e SY) QL adiey Aglall A i)y
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& 7Yy lmlS bl e RS e a8 ) apdaiud Allg Aokl o)) e

0 (2000, claill ) Javgll 4 5 a) ls il

O A asmg 28 (ILSH gyl (ysd) 8 Calaall (o Apsine (9558 LilsS Ul

) sl lalaie 3805 L ciliag a8 Aplall ()5s¥) Juadl cilae ) 3 0Ll
G Aoslal) laludty) cillee (re 33 ) b€ gladl o J5eY1 G3lsall Als
aly Al s ¢ glal) dgall o Liyy LAY Al dglee 8 2clus ) il u V)
@l 3 5aly) o8 Lila) 531 Laa (g 1all a1 cillee g LDIAY alaaly slael
L) ohay b€ gl ) ol oS oY) Al 3,08 daal dlia o)) 3 0t
OS5 (e 2ol Ao A s Sy s o (M) s as A (M) Sl (e AT
ol Ll 3 AL byl ae (3 135 0(2002, Sosilly o liyll) (<
Gl Ao maly 5l Al GllS bl ae 2,4-D ilss of () sagae by

0( 1993, Colline 5 Moore ; 1962 , Skooge s Murashige ) (I saig

(2004 a5 1998, (ysya)s Youssef ) oo as le i bl 20 (3as
Gl Gl g hall el J8 e )yl Jasy 8 2,4-D 585 e Kine 385 a8y e )
Ledie elagull Lall (IS 3 (12005 ) sliay <) aiaagle ae G5 Oplasud) dual)
oo (340 GlASy . Aol vy 82,4-D e 3815 ae BA (e 3S)5 cuaadii
2,4-D S Kin. g sl 3850 o) g (12008 ) Al-ANI sans La e il
, elaguall Al il ) gSaal) gylall Atys Balyys oyshais oy Ll Chliaind )
by N 2,4- D as Kin. 4Lzl oAl A0 2ie (2012) el Qs as (B
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¢ a2la 353 4l ) Al [ aale 2,4-D 0.5 + Kin. 1.5 ailal o i IS (gpadll
350 Tl Saent sic 2ale 378.5 jtall (e el KU o)k (i el s

0 s/l 2,4-D1.5+Kin. 1.5

Gl ogaly (udlSl) pgdid 8 Jariowall il paal) goi f) :5-1-4
£ guad) daall

% dlaiuy) dawd —1

O A Gilelaall G Lygine G55 a5 axe (10) Jsandl 8 daiasall iliill (s
el % 70 canly (Y Alaniad s

((fide) QIS (o) &390 2

hel 38 Fe-EDTA il 2l o) (10) Jsaall b dipd) milill maa s
@hll gl b & cps A, axle 548.00 &L by bugie e
Jilaill it el Wls, Fe-EDDHA aoall ke 3 ke 427.00, IS0
OcMalrall (a4 gine gy dilasy)

(pide) Qallsll ilad o360 -3

Cilal) (3 Abea b Aygine B il N (10) Jsandl 3 Ll lal) i
Gila (35 baussia cilaely Lsina FE-EDTA il yaal) dleles i 3 iKY
Lo sia FE—EDDHA jlaall saal) dlalas cibiel gua b, aile 38.14 &l SallSU
0 a2le 27.00 &l als (35

laall aal) dlaas e Fe-EDTA _iall apal) dlalee (358 25ny 38

g5l Galigial 33l ) elasadl Gl LIS Galal sl dia 8 Fe~EDDHA
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Jals d5ls A1 Ssall oy saly by, QA DA 8 e sl e V)
Llall g as IS8 paall Galaial oy, dilad) Ll ol ) o) Lae LAY
0S3 Lo ae Gilgh 13ag gaill Moy DNA 5 RNA oLy clilee alayp JUlls oY)
o DLl Zagall paliall 2a) 58 sl L ( 1988 ) Robacker 5 Dunlap
Qs ely 3 oyn lgiey il 8 Aygeal) cllaall (o aaadl 8 oyil Dla

. DNA g

@Bl 05sls i) it AMS by b Jaricsal) yaall ggi ) (10)d g2
04130 ¢ posbeal 4 g5y slagead) Aal) il ullS (pila)cilaly

GAISH Glad) (sl | IS (gl gl | el Apgiall Al | i)
(#de) () % LAIS) Gl g
27.00 427.00 70 Fe-EDDHA

B A A*
38.14 548.00 70 Fe-EDTA
A A A
Juaial g gima dis ggaadl i K58 LT Geuay Tigina Ly Lasd GiliAS Y Agulitia Gial Jaad ) cillagiall*

%5
Af8al) ojladll :2-4
a9 o) el ‘,a iy oS adaalag adil) Ji) :1-2-4
<)yalad)

% <y A -1
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Summery

This study was carried out in the Horticulture Science and
Landscape Design department, college of agriculture, university of
Diyala during 2012-2013. Experiments have been achieved on Nigella
sativa L., The experiment of the culture was conducted to increase
seed germination by ascorbic and citric acid , the effect of kinetin and
2,4-D on callus initiation and growth . Oils production from callus
treated with magnetic field and black cumin in vivo . The in vivo
experiment conducted to show the effect of ascorbic and citric acid
spray on growth and yield of black cumin .

The results showed that seed soaking with citric acid by 300 mg/I
increase seed germination to 80% as a compared with 65% in the
control , fresh weight of seedling increase to 147.00 mg whoever the
control gave 56.00 mg . seed soaking in 300 mg/l ascorbic acid
increase root length to 3.28 cm ase compared with 1.61 cm in
control.Leaf number/seedling increase to 3.67 leaf / seedling whoever
the control gave 2.30 leafe/ seedling .

The results of the callus initiation and its growth shows that the
addition of 2,4-D 1+Kin.1 mg / L gives the best fresh weight for the
shoot callus 1221.80 mg, and best dry weight shows that the addition
of 2,4-D 2+Kin.1.5mg /L 67.16 mg , and adding 0.5 Kin.+2 2,4 - D
mg / L gaves the best fresh weight for the root callus 936.70 mg, and
best dry weight 79.82mg .

The results of the experiments show the best growing seeds
within the farm environment for the shoot length reached 4.29 cm and
the best fresh weight reached 65.00 mg in soaking treatment in the
Ascorbic acid concentrated 300 mg / L , and the best medium number
for the roots reached 9.60 root / seedling in soaking treatment in citric
acid concentrated 300 mg /L compared with the treatment control that
gave a medium number for the roots which reached 3.78 root/
seedling.

While spraying the growing plants in the farm with Ascorbic and
Citric acid, show the best results for the highest level for the plant
reached 41.50 cm and a medium number branches for the stem
reached 33.75 branch/plant when spraying it with Citric acid
concentrated 100 mg / L as compared with the spraying with control
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which shows 20.50 branch/plant and 28.50 cm repectively and the best
medium for the number and root length when spraying with Ascorbic
acid concentrated 100mg /L 27.50 root / plant and 36.00 cm
respectively as compared with the controlling treatment which
show11.38 root /plant and 24.88 cm , while the best fresh and dry
weight of stem and root was in spraying it with citric acid
concentrated 100mg / L which reached 7.19 , 3.67 , 6.37 and 2.94 ¢
/plant while in controlling treatment reached 2.16 , 1.13 ,1. 75 and 0.
69 g/plant respectively . Also the best medium results for the number
of the seeds when spraying with Ascorbic acid concentrated 100 , 50
mg / L which reached 27.00 bell/plant and 774.40 seed /plant as
compared with the treatment which gave 16.50 bell/plant and 351.00
seed/plant respectively, while the best weight for the total seeds when
spraying with citric acid concentrated 50 mg / L , it reached 1509.50
mg as compared with medium weight for the seeds which reached
641.90 mg/plant .

While the assessment of the active Oils component which isolated
by using HPLC , the results show that the highest rate of
Thymoquinone and Trans — anethole was in the callus in Antacritica
for it reached 104.14 pg /ml and 66.22 pg/ml respectively , while the
highest quantity for Thymoquinone reached 49.22 pg /ml in extracted
Oil in the growing plant farms and Thymol reached its highest
quantity in the extracted Oil seeds 43.32 pug/ml.
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