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(Al adle) dast) (Arans) 3a ) Balal) aul &
Sl 4138 jualiad) el j

1650 NH, NO, assisad) 5 | 1

1900 KNO, asmaligll il m | 2

440 CaCl, . 2H,0 el pgdlSl a6l 3

370 MgSO, . 7H,0 L) a spinall Gl S | 4

170 KH, PO, A sl Cleé | 5

Ceaoned)

s al) 4Bl palid) =Sl o

6.2 HsBO; gl pads | 1

22.3 MnSO, . 4H,0 Alall Sumiall il S| 2

8.6 ZnS0O, . TH,0 Ailal) G plall Cliy S | 3
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(" pdle) Aasty (sl 3a ) Balal) sl &
0.25 Na,MoO, . 2H,0 Akl o g0 puall Gland e | 4
0.83 KI aselisll 330l | 5
0.025 CuSO, . 5H,0 Alall Lalaall @l S 6
0.025 CoCl, . 6H,0 Sl il &Iy 5 7
27.9 Fe-EDDHA Al sl 8

duiiaY) (alaal g cilisalidl) z

0.1 Thiamine — HCI (B1) <l s nell paels cpai | 1

0.5 Pyridoxine — <bslS s )aell Gaela S s | 2
HCI(B6)

0.5 Nicotinic acid (B3) <lis sSill aela | 3

100 Myo — Inositol Jsiw il sile | 4

2 Glycine o>l | 5

30000 Sucrose D55 | 6

6000 Agar,Agar JS) | 7

Adaxicwal) & ga¥) agias 3-3

ksl cLA\jcgﬂgd@k\jckjhh}cumwww Al de) ) ) &l gl e a
30 saalZans / 238 1.04 a5 a1 2175, s A yo e Autoclave saasall Sles alasiuly
adins 80470 5 LMl gl 23 aind 39495 5S35 LAY Jsasll aladiul (e Slad ¢ didy
(1988 ¢ el ) Jeall £l & o0V 5 Audall ) sl sl 3aaie

Lgasiad g Alail) o) JaV) g 93l Adags 4-3
)y s sala 04525 ) Luld g 5 g sladll 5 sl J g daall Jlaatiuly 5 sddll o aie
Baal g Ol ya 4 plaall Hladall elally il o5 ¢ 4883 20 330l 905 dpaty 48935 2y (a3 el
Al A el 8 cuandiid ) (31 5Y) Lal ¢ Aaiaall Balall Llas A1 3Y 5 5e IS (8 (3382 (el
Olanial 4885 30 32wl (5 lall elally Leluse o554 dll (31 oW jlal 218 LSl ¢ gl )l
Lleny 3 yuilaall Budal) o) sel) ilpand) Baaie ) ol o5 Ly Aalla) ol gl 5 3 5391 (e palil
Ll Az 5 5% Slabal (A s al ¢ 50l Led e ) L 43, Hally adaidl 2l
dala 3 Sl Cias 5 ) S 10 @l sas Aalee JSI Zans] Aalisay adalie cudal ¢ el )30
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s2al (1€ 513000 sebual 82y ¢ ad 2 £ 255 )a dapd e gaill A je 4 laill Leazen
. (2008 «Al-Ani ) Losy /Ll 8 5 ¢ sundclu 16
o lalaall g JUSY) Jal e 5-3
dal) &l Al galy o adall ) B cpl ) g cpdal Ju i) 8L JLad ¢ 1-5-3
&1 gaal)

Jsaalldaiim so L& MS sl Lo gl 1) GA , BA 4l 25 shull i) it Cangy
4 55 da Slel HAN CAAT ) pSa JSTBan) 53 )0 5 dlalae JSI ) S 10 @l s (2) A
Glalde )3l e gl

(%) Loy Apasi -1

() Ay N -2

(o) il Jsha-3

MS b s ) dilaall GA; , BA cilysica : (2) Jgand

A1/ aale cdlalaal)
0] 9 | 8] 7 6 | 5 4] 3 2 [ 1 | saillahic

2 | 2] 2| 1] 1] 1]|05]|05]|05]%k| BA
(L)

1 05] -] 1]05] -] 1 |05 - |4]| GA
(L)

slagead) Al il jaly gaiy Jgdal) lad) B Cpiilsl) 8 JLEA) ; 2-5-3

Sess MS il Tl ) 51/ wile 8 56 4 ¢ 2 6 yim ) S|y (il €I oyl
() ondadl dshs o(au) A s ) sb ¢ 9% iVl A Qlua i de ) )5l e gl 4 5 5
Sl ol (pade ) gkl o550
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) sl = LA Al Gl ol s )5 s e Sl 6 55 el Cangs Ay el )
gl 453 (a5 LU S Ja g1 ) gl aliie (e JU& M dane s e el il 30
2,4-D 508l jeae oy o (1) dsd Hsaallsg s il Gedakd cic )50
/ a2le 1+ Kinetin A1/ axle 1.5 ¢ 2,4- D A1/ a2k 0.5 + Kinetin 1.5 « jia 35 il
e 585 Suiad Al S Ll 24 —D i/ ik 15+ Kinetin i/ sl 15¢24—D
OOV s paa s A A Alidall g de] )5l G pld 4 )5 e 220 il AN A ¢ gai g Ll
ol g Ay o)l (e (arde ) el LSl g k)
b gady pullsll ¢ gl (B mhalinall Jlaall 56 JLSS) ; 4-5-3

A/ axle 0.5 + Kinetin bl / aale 1.5 Laa (LSl ¢ g3 8 piilalae Juzadl jLgal) o3
A/ axle 1.5 + Kinetin )31/ axle 1.5 ¢« (g 54l (e oSl il Ml ol ) 2.4 - D
(il bl el il Gl (sdad) e Gl il aiSl sl ) 2,4 - D
Gl g gendll e ja de) ) e o gty (Sl ¢ sl 8 ndalinall Jlaall sl
oS! Gl gl pda (Ao Lagie) )55 4 s )l g pdadl duad g Al Ao )31 (e Al
e Lpra o ellh g (1 03 ) Dlad e 200 8 g JEI Ak 5y Aiaee ailas aladiuly g
O3 4R (g il 330 Al 3 a8 3 ¢ Slaill 6 jall e o 3 amd Al g ala 5l Sl

b Al g del 3l e gl 4 e amy el a0 a1 (L 12 58 54 515 s

(prde ) Gl gkl 5 5l 5 Gl () oS5 A
o Al Al cilaliiiually Jaally dalil) claldl) () 86 ad) ; 5-5-3
sl gadg ¢ gl Lgdiladi

Lot 4 yad) cilialdionall fa e s Jaadly dpalall bl (5 58l Gl Chogs 4l sl
by g LagalS (Alaall 4 5aill 7-3 ) i/ e (3¢ 1 ¢ Laa) 5uSIak o siladl g uSalaldl
e e 55 BV e Pans 1 Aalay alalie da) Alabaal) (e (e il 5 e day ¢ Al
sl D sl 2,4 — D 3/ wike 0.5 + Kinetin 5/ aske 1.5 4l ilias MS Janss
a5y ¢ Gl ()5S A (A Ao )31 e bl 45 e Sl AN Cda 5 Gl
L5 da 70 — 65 On sl T el da )0 e Oven Dles (B 4diad axy (Wl Calall
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g2 3 g8 g il ga gl Glany L) (B pandaliial) Jlaal) L3l LSS : 6-5-3
o) (e ((Qils )
A/ a3k 0.5 + Kinetin ,3/ aale 1.5 38 5% jeae MS oy e Al )ll de) ) &8
G QSN (5 sina (b mndalinall (il da g lad AU 5l Gl QallS 6 9 38ai1 2.4 - D
2 Nigellone s 30 Gl Sa a5 ABA ¢« GA ¢ IAA « Kinetin ) &L sa a
83 3 <Ly s Thymoquinone ¢« dithymoquinone « Thymohydroginone « Thymol
12 (a2t 3l (uhalina 3 ¢ uhaline 2 ¢ Ganalina 1 ¢ (i yad 550 A3 5lal) ) Jailaal) 22e
Jomil) A5 alad s L a5 a3 3 Aadll o) gl L) 6 eslaliaad) Jlaall 531 Ll La gy
(High Performance Liquid Chromotographic) HPLC g sl Jiludl Al e 5 50 5 <II
i SR
ABA ¢ IAA ¢ GA «(iils il ga ygll & il g (ool pail) 1-6-5-3
el 5 il Jslaall e JS (s G 03 )08l dpsldl) il e dlaie YL el
FLC g 3 (High Performance Liquid Chromatographic) HPLC Jles 4
Jbaial) ) 2aail Shimadzu  chromatography fast liquid chromatographic::
L) Cuiia ua Aall 5 il J gladll (e JSI Area duall 4 s 4alew s Retention Time
OS5l (‘mobile phase ) daie k350 X 2-Imm I.D g 55 (= (column ) 2gee 8
(B) acid ethanol 1mm tetea 1% acetic = sovent ( A ) acetone trile : =
<3y butytylamonum phosphate + 400 ul - ( ph3.0) tryethylamine - sovent
using linear gradient from 0 — 100 % Bin 5 minutes flow rate 1 ml/ min
CAlall alasinly Al e Je 20 G5 e 55U 280 3,08 (o2 50 I (Ao Siled 53l G
e JS 3S 5 lua 295304 C 3,450 e Injector 7125 s» Rheodyne
(1999 ¢« Hadi)  4a¥) dalaall pladinly
zsalll daja dalua
CadATl) Clpa dae X olll) Jelaad) G5 X =gisadll S5
oubidl) daja dalua
sl e Oils g3l (= sl g (oSl ppasil) 2-6-5-3
HPLC Jles (o (omslil) Jslaall s disal) Canm g 3) ¢ 5 piall Apuslidl) z3aill e slaie WL
Jladia¥) o) apaail ¢ Ll Sl ((Fast Liquid Chromotographic ) FLC ¢ sl g3
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O a g Al g i) J g daall 0 JSI Area el 4w ) sl s Retention  time
Jshs C-18 column cla 55k 550 X 4.6 mm 1.D g 55 e column 2see 8 paliivall
4wigwater : HPLC methanol : 2-propanol ¢— os<& mobile phase & =i
> sa Jsh e el 3l Caundgdsdy / Ja 1.2 el Qhade ju €3 50: 43 :7v/ vV
WA balalaat WA g wd e IS 3 Sy sy 2545 )0 8

£ (1999 « Hadi )

CidAnl) e ae X bl Jolaall JuS 5 X =z isaill 385

213 gl ) LS (5 e 8 Dt e 200 By eusphalinall Juaall 5l ea gy (1) JS)
0.5+ Kinetin  ,i/aale 1.5 3855 jeae MS vy e de 5 hall &isa 35 il sased) (1
24-D i/ ke

(uaa¥) Jilaill s (ol ppacall) 6-3

* Completely Randomized Design ( CRD ) s Jal&ll il séall araaill aadiinl
5 Jlaial (5 sise cand 3 sanll aanie K50 LEAY U5 cillans siall (s A5 Uiall sl 5 oo il 25
lelae JSV )y 580 e @l gy kol Jolail (1996 ) SAS alad) zeals yll Jasinsl 5 %
Oils b s 5 Al il ga el s gilall 45 e Cadlip aaly ) S sl 4y gl S Jiad
% 5 Jlaial (5 slue cad  ladl) (38
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Aglial) 4y 503 7-3

LIS/ @laall dnia g dstuall and (8 2011-2010 o) p sell A8 4 janl) 38
(S daala/ae) )l

drs panal 3 e )5 Nigella sativa L. elasd) doall sl Caiall 53y caendinl
Glaa sl JAlaie S dpe )l dwadll ldee ¢l jal o35 ¢ 2010/10/17 ol (23S 3)
CAalall a5 (550 JS AndISAl g dnanll (e A8S Gy jail)

Ao 50 O (Cd ) sars A9 JBad) B Al o3 gaad) dpad) cililad (2)JSl)

Auanyl aranaill g A jaill CBlalaall 1-7-3
s Al jall A daddiiniall 4y jand) cilibl) claliiua g1 48 2-7-3
S AV A el clilal) Clealdiie du) Hall 238 & Cuandial
AlGidex gusaadi — 1
AlGidex giaadl 43LuY) Trichodex A4S & z Ll e 4y s G llads alifig
C(3) Jsadl g dania ge LaS dage il S 4l
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Sl S ¢ Ayl alesl
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pse 14 A s A8 3 Al L) m ) daears el yans (85 4l Clalaiully il
eyl L ¢ A g Ay sl L8 QL iy gl e 1Y) e L) b el 4y ¢
Randomized Completely Block Design ilelll 4 sl cileUadl) araad alasiuly
(6 s 2ie 5S0y Hldl (38 g Clas giall (o 40 il adig ¢ ) S 3 &8l a5 (R.C.B.D.)
. (1996 ) SAS salall zali yll Jlexinly % 5 Jlaial

é}bﬂ‘ sl &l 3-7-3

saall Gle 8 e - 4

ot s radll g sendll alall o540 - 5
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Gl A ale il aae - 2
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i) sl — Yl
$1a geal) dpald) @l oy saly o) il A BA 9 GA; G 1-4
Sy A 1-1-4

BA ) s 3ull s GA i mead) 38153 338 o (5) Jsnall (8 Ao sl i) (e
pala2 + GA; i/ pale 1 (ldae sbiindy COllaall gaaad %70 il s ¢ Y L Jomn
%30 520 Ll il A J8) Likae | il BA ji/ aade 2 + GA; il / a2le 0.5 ¢« BA S/
L lalaall s Ay sine B 8 laa ) Jalail il jelasalg ¢ Mgl e
() Ay g Jsba 2-1-4

&b o 3.00 il G ¢ Ry N sk b DUl G A sina B 8 i o i) iy
s 1057 54 cOlaall e U gine < i 35 ¢ (5 ) Jsan b e g0 LS A5 jlaal) dlalas
A/ a2le 0.5 ) Alabas Leali ¢ N 53l Ao 4 1.00 5 om0 1.67 5pm 1.50 Ll skl Jas 53a &L
(95 85 65 5 53) dkbadll cre Lysine aling ol (il 5 as 2,00 s siall 11 3 ( BA
CBA i/ axle 2+ GAz il / arde 1 dleladd 4 1,00 @l 4y 5 )0 Jsha il

(pa) 23V Jsh 3-1-4
(5 dsin) OObaal) cillas sie (A sine g 8 ollia G Slas V) Jalaill ilis caiy,
g e B il ¢ an 10,00 Jstas 4 laal) Alelas die agle Jganll o s Johl ol
COlelaall L e (5 s-ime (3l 5 s 3 3l ¥ sl cadae ) il (4) Alebae Lgili ¢ cdlaladll
A/ aade2 51 58S oid) Jadl ddlal ie IS pdalladle Jeaall 3 J b Jil5 ¢ LAY
(Al e an0.67 5~ 0.80 Likae ) 3 cpl pall ddlial 50
o a3 a5 (A ol A daw ol U il gl Alcal of () il oda
O Jssmall AR G Y 50 Rl ) (5058 daliatial daii dnlle Gl siase ) Sl
¢ OsATs Azam ) Ay gl Joda JLli N (sa50 Lae (Jsdall ) gaall olaily LA AlUai ol
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2 (2006 ) 05415 Fiserora 4l Jua i Le ge (34 miliill s2a 5« (1995« Davies )
3.3 0.7 515 381y () Jasu BA) Jeae MS oy e e ) die paeall @il
¢ s e 330-150 (o ol Z Ul e 5 ¢ g A5 sl gaill Jaee g JB il / pale
@ Sl sl A GA; ol uall ddlcal xie (2007 ) s0als Pechake s ons A

L Callall sy A 5 5 )

AdBlially il — alyl) Juadl)

S padad) g Ay g 1) J gha e 1a gead) Al o i) A & BA 9 GA; £ (5) e
MS by Ao ds1)30 (e gl 4950

3l Jsh sl Jsha Gl A Claal)
(&) (&) (Ypale) Saladl
BA GA;
10.00 a 3.00 a 70a - -
1.20¢ 2.00 ab 70 a 0.5 -
1.60 ¢ 1.80 ab 70 a 0.5 0.5
3.00b 150 b 70 a 0.5 1.0
0.80c 1.80 ab 70a 1.0 -
1.20 ¢ 1.90 ab 70 a 1.0 0.5
1.00 ¢ 1.67b 70 a 1.0 1.0
0.67c 1.80 ab 70a 2.0 -
1.00 ¢ 2.00 ab 30a 2.0 0.5
1.00 ¢ 1.00 b 20 a 2.0 1.0
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i) L 1-2-4

bl e S 9470 A (Aol sy ¢ (6 dsta)Blabaad) gren (b Sl Joas
e AlAl Tl sV Ll 0430 Ay il / aile 6 Alalaall vie il Llil 5 i1/ p2le 8 54 ¢ 2
O A sina U5 8 JleanV) Julatl) il 5ol ol ¢ 9460 Lead s A cialy 31 (<)
O laladl)
() Rg N Jsb 2-2-4

die i g ) Jgha (8 o ebaall (A sina B g5 Jgean (6) Jsaad) 8 Ainall il o
Uibe | 3 31/ a3le 6 5 2 pilebaall 2ie Ay )l Jsdal Jaws sie o) aly ) ¢ i S 6Ll
38 38 55 ¢ pas 4,00 L shall Lo i iy A A5 il ¢ IS e 0 4.33 5 o 417
il Ay U J el dass gie Lihae ) ol 530/ adle 4 58 cpilalnall e U gine cidlalaal
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5/ aale 2 dklaall die IS (il U AHLia) e ydal) Jghal Jan i e o) geibial) iy
e L s 08508 3 20 5,00 s J sthag 4 el Alelro Leili o 6) 52> 3 LS 2 5,33 dls
e 1.66 &y i/ pale 8 Aldbaall die IS pdall Jgha il ¢ s AY) cdabaall il

(pide ) il olll okl 3l 4-2-4
pxde 6 54 ¢ 2 Dilalae ie OIS Jas (05 Ao O (6) Jsaadl (8 Aol il (g

8 ilalae i (IS )5 Jil5 i) e sile 206,67 5 206.67 5221.86 4daws sia gls il /
i ol ¢ aale 105.48 s S 25 jlaal) Alelasy Lulf p2le 92,02 oo il 1/ pale
L Dlelaall (s Ay sina U5 58 JSlan ) Jalaill il

VL S 5580l sl Jaa gl W el S gl dlaal o ) gLl sda
sl oladly LAY Al e J g sual) (A3l (S V1) 93 JalES ) (5075 Aadl e il s
Lo e (3455 Liasl 5 ¢( 2009 ¢ GoaTs ada ) udall g 3dy s )l Jpda Juli ) (5250 Laa J shal
) Jase ) ) i€ gilid) ddlial vie (11995 ) Liano — Agudelo s Rosas 4l Jea s
005 e oS sl il il el ¢ Avocada bl A s g aall el Jase e JB
a3 g e bagale IS5 g Hhall ()6l e a3 e (Slaal) Jas gl ) asilial aie &l palll (g ylal)
Dl A e sl Jama 30l 5 5 A8lall A0al) aludil ililee ag pud B Gl gilall ) 93 I
il A J el g iale el 530 Adenin ol s sl Sl
il o2 5. (1999¢¢ s 5 dphae )laill (5 phall ()5 3 5 () (535 Las 4y juadl) A sandll
<2 Acacia senega <y e il i 182002 ) wsoals Vengadesan g (s
Youssef g 345 Y 5 ¢« Al T gl A il SN Adlal aie il jalll (5, all o) o 23l
Oa JB il b ) Y Kinetin GulSl Al () & ela sall dal) <l 3 (1998) (AT
c bl g bl 550 Jaxa
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O bl 4 5950 3y 13 gaad) Apaldl il iy gady el il & Kinetin U (6) Jdes

MS Jag e de 30

ol OO | pdall Jsha | sy N Jsb | Ol A Claall

(pale) ol () (p) sl (J/pale)Kinetin
105.48 a 5.00 a 4.00 a 60.00 a 4 laa
221.86 a 5.33a 417 a 70.00 a 2
206.67 a 2.25b 3.25b 70.00 a 4
206.67 a 2.33b 433 a 30.00 a 6
92.02 a 1.66 b 2.66 b 70.00 a 8

% 5 Judial (5 siase 2ie 2 all 2w (K0 LAY Cnen gy L s RS Y 3 e IS0 s o pal) Ja ) il il *
BlosY) (a0 gady ullsll o pdd 3-4
Q) ¢ 5830 A gial) Al 1-3-4

OIS ()55 L S alnall gsen o (7 ) Jsaall o dnm gall geilil) (8
eliiuli s 2,4-D 5 Kinetin seill edaie il sl <l ol (e 33kl 4l of a0
e S QS Sl A e o)y ¢ S o gl et Led Joany o) 30 46l dlales
Op o8 (%50 iy LIS €Y ¢ 2 4-D i/ aale 0.5 + Kinetin il / aale 1.5 dlelas
52,4-D A/ k1l +Kinetin i/ axke 1.5 Sildlas xie 9440 Q& () 65 dans Cazly
Celaall Ay gina Lig 5 glaialy 2 4-D il / aile 1.5 + Kinetin bl / asle 1.5
. saill alaias B el
(pile) pallsll gkl 080 2-3-4

i/ a3k 0.5+ Kinetin 3/ asxle 1.5 dlalas die S agle Jseanll &5 ¢y 35 el O

+ Kinetin ,A/ pale 1.5 Silalae die S 559 85 ¢ a2le 353 &L )0 i/ axke 2,4-D
a3le 253.13 052 2,4-D 53/ a2ke 1.5 + Kinetin i/ ptle 1.5 5 2,4-D il / aike 1
Led Jamny ol 0 2 il bl Ll ¢ (7)) Jsts (A LS 530 e 2516 204,14
Lsine Linlad 2.4-D 5 Kinetin bl clabas calias ol 5 ¢ Gl ¢ b5 4l
o) £ sanall (a0 gaig ulll) ¢ gdd 3-3-4
oallsl) o gl 4y gial) gl 1-3-3-4

O I s e QLS ¢ st o jlail (7)) Jsall 8 Asaia sl il e
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Al pale 1.5 dldas ie CuilS A et o5 ¢ sl e glil dplainl Led daany ol Al 45 lad)
A/ pike 15 (sildaa vie Lol Cialy gpa (A %80 sy 2,4-D 5/ axle 1+ Kingtin
Adla) Clalae alias ol g Lagal€l 94 50 caalidawis 2,4-D i1/ ke 1.5 51 0.5 + Kinetin
. bsina L Wd 2. 4-D 5 Kinetin
(pide )ogdad) o & oiall (udlsll g k) o581 2-3-3-4

i/ axle 1.5 + Kinetin ,il/ axle 1.5 dlilas 2ie S adle Jseaall 2 55 el o
Ml ezl 15 (glabra (8 g bl )5l 3o ¢ a2la 3785 &L 052 i/ a2l 2,4-D
Jsia o dannge LS sl e 22l 299 5294 ¢ 24-D 5/ a2k 0.5 5 1 + Kinetin
sl o Gl o Sl Aladil Ll diany ol 46 jlial) dlalra ol (s (A (7))
e delud o gl s 8 LS gl g ALl oW1 (e 45 ) siall claasl) o) gl e
il s3a ()5 ¢(11995 « Xu s Wei)yshill s saill Ao ailil8 (e 2 355 5 gai g (ullSl) il
Y i€ 2,4-D e Akl ) 580 A8 50 AV (2000) Gray s Trigiano s s b e B85
e oLl o3a (34T Gl g ¢ ey pall il B e 5 Jall Al ol A b GullSI Tl 5 Blia
Eliatul N @) 2,4-D 5 Kinetin ¢ 4531 siall 380 ) ¢ ¢e ( 2008 ) Al-Ani e2a 5 L
o1 gl dall bl () sSall (5 phall 435580k 5 0 shali 5 0 a5 Gl

4 5850 20 gad ldia g 12 gaud) Al (ullS 5 9 (22 4-D 5 Kinetin 8l (7)) dsaa

AdBlially il — alyl) Juadl)

MS Jawg o de) 31 (e ol
sl Ly )l
kRl oo 4 el Al ol ool | Al ) | il
(prle) LSl (prle) LSl 3 lalaall
(SVpale)
2,4-D | Kinetin
»A=B =B KB =B e S
299.0 A 50.00A 353.00A |[50A 0.5 15
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HPLC
Peak table of stander
Seq Compound Retention Area Concentration
time minute Ug/mi
1 Kinetin 1.45 443111 25Ug/ml each
2 Indole acetic acid 2.45 35423
3 Gibbrelic acid 3.61 40532
4 Abscisic acid 4.45 56191
Peak table of control
Seq Compound Retention Area
time minute
1 Kinetin 1.337 28245
2 Indole acetic acid 2.34 24899
3 Gibbrelic acid 3.603 94853
4 Abscisic acid 4.258 38178
Peak table of 1 magnetic
Seq Compound Retention Area
time minute
1 Kinetin 1.295 40775
2 Indole acetic acid 2.357 43194
3 Gibbrelic acid 3.595 112308
4 Abscisic acid 4.223 68098
Peak table of 2 magnetic
Seq Compound Retention Area
time minute
1 Kinetin 1.283 47868
2 Indole acetic acid 2.308 36519
3 Gibbrelic acid 3.55 89899
4 Abscisic acid 4.218 64094
Peak table of 3 magnetic
Seq Compound Retention Area
time minute
1 Kinetin 1.242 32240
2 Indole acetic acid 2.278 50265
3 Gibbrelic acid 3.52 103726
4 Abscisic acid 4.158 45486
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HPLC
Peak table of stander
seq Compound Retention Area Concentration
time minute Ug/mi
1 Thymohydroquinone 1.16 27954 25Ug/ml each
2 Dithymoquinone 2.35 18243
3 Tymoquinone 3.18 18732
4 Thymol 4.0 16420
Peak table of control
seq Compound Retention Area
time minute
1 Thymohydroguinone 1.233 12358
2 Dithymoquinone 2.378 18172
3 Tymoquinone 3.273 57258
4 Thymol 4.86 11848
Peak table of 1 magnetic
seq Compound Retention Area
time minute
1 Thymohydroquinone 1.217 8482
2 Dithymoquinone 2.395 9180
3 Tymoquinone 3.268 50702
4 Thymol 4.057 16102
Peak table of 2 magnetic
seq Compound Retention Area
time minute
1 Thymohydroquinone 1.157 25380
2 Dithymoquinone 2.325 20181
3 Tymoquinone 3.237 81065
4 Thymol 4.018 20396
Peak table of 3 magnetic
seq Compound Retention Area
time minute
1 Thymohydroquinone 1.153 47249
2 Dithymoquinone 2.31 34728
3 Tymoquinone 3.103 71076
4 Thymol 3.942 66301
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Abstract

This study was carried out in the Horticulture Science and Landscape
Design department, college of agriculture, university of Diyala during
2010-2011. experiments have been achieved on Nigella sativa L. plant ,
farm experiment and many experiment cultured . The study aims at finding
out the effect of growth hormones and the magnetic field on germination of
seeds, seedling growth, and the emergence and growth of callus and
preparing its content from some types of hormones and Nigellone
content,and farm experiment aims at finding out the effect spray extract
seaweed on growth of Nigella sativa L. plant and harvest.

BA and GA; are added to the Murashige , Skoog , 1962 (MS) with the
concentrations (0+0, 0.5 BA, 0.5GA;+0.5 BA,1GA;+0.5BA, 1BA,
0.5GAz;+1BA, 1GA;+1BA2BA, 0.5GA;+2BA, 1GA;+2BA)mg/L. The
highest rate of germination was 70% for all concentrations except (0.5
GA;+2BA)and(1GAs+2BA)mg/L that reached 20% and 30% respectively.
The best shoot , root length was 3 , 10cm respectively and both are in the
control treatment . The results of adding the Kinetin show that the highest
germination rate in the medium supplied with the concentrations( 2,4,8)
mg/L was 70% as compared with the medium that do not contain hormone
that reached 60%. The best shoot length was 4.33cm treated with 6mg/L as
compared with control that reached 4cm. the best root length was 5.33
treated with 2mg/L as compared with control that reached to 5cm. The
addition of Kinetin in 2 mg / L has increased the weight of the shoot to
221.86 mg as compared with the empty medium that reached 105.48mg.

The results of the emergence of the callus show the overlap between the
Kinetin with 2,4-D. the best fresh weight that occurred from the shoot came
after adding 0.5mg/L 2,4-D +1.5mg/L Kinetin resulting in 353mg. the
highest fresh weight of the emergent callus from the roots was 378.5mg
after supplying the medium with 1.5mg/L Kinetin +1.5mg/L 2,4-D.

The results of the exposing to a magnetic field of 200 MT that the 8-day
period of imposing gave the highest rate of response for the callus was
fresh weight of 960.9 mg as compared to callus with no magnetic field
which has the rate fresh weight 744.0mg. In the callus produced by the
root, the response rank of callus formation when treated for 4 days and
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reached fresh weight 1915.1mg as compared with callus with no magnetic
field which has a rate fresh weight 518.7mg.

The results of spraying the leaves with seaweed extracts ( 0 , 1 ml/L
Algaton , 3 ml/L Algaton, 1 ml/L Algidex , 3 ml/L Algidex ) and culturing
them on MS medium for callus formation showed the best was fresh weight
was 1631.4mg and dry weight 85.85mg when treated with 1ml/L Algaton
concentration.

The results of exposing the callus to (0,1,2,3) magnetic field in the
callus content of hormones and Nigellone, showed that the highest quantity
of Kinetin was formed when exposing it to 3 magnetic field, its fresh
weight was 5.45ug/g compared with control amount 0.32 ug/g Kinetin.
The IAA quantity was 10.64ug/g when exposing the callus to 3 magnetic
field while the unexposed callus reached 3.51ug/g. the GA reached its
highest weight when exposing to 1 magnetic and reached 20.78 pg/g while
the unexposed callus was 11.7ug/g. the amount of ABA reached its highest
7.831g/g when exposing the callus to 1 magnetic field while the unexposed
callus reached 3.39 ug/g.

The results of oils isolated from callus show that they reached the best
result of Thymohydroquinone 6.8 pg/g when treating with two magnetics
as compared with 3.31 of the unexposed callus.The dithymoquinone
reached its highest amount when exposed to 3 magnetic and a weight of
14.27ug/g as compared with unexposed callus that reached 2.78ug/g. the
Thymoquinone weight reached 32.45ug/g when exposing the callus to 2
magnetic as compared to unexposed callus which reached 15.28ug/g.
Thymol weight reached 30.28ug/g when exposing the callus to 3 magnetic
as compared to unexposed callus which reached 3.60ug/g.

The results show that spraying the seaweed extracts leads to increase the
number of roots and branches and roots length, and the dry weight of the
whole plant. The treatment of 1ml/L concentration of Algidex gave the
highest medium number of roots 18.8 as compared with non-spraying that
reached 12.9. It also gave the best dry weight for the roots 0.66g as
compared with non-spraying that reached 0.35g. Spraying with these
extracts resulted in increasing the number and weight of seeds per plant.
The 1ml/L Algidex concentration treatment resulted in the highest weight
of seeds 1.91g as compared with non-spraying that reached 0.85g.
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