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Table (1): Effect of Glycine (mg/L) concentration on proliferation and rooting of

cardamom plants Elettaria cardamomum after 8 weeks of culturing on MS

media.
D5l Jishl Dsdallaae | 5,0y s &Jﬁ\ s t‘)é‘y\ e u'mf)"ﬁ\ f.""sbz
root?l?ngth No. of No. of Shoo(t:lngth No. of Corfceﬁ.r(;lig)n of
(cm) roots leaves (cm) shoots Glycine (mg/L)
1.03a 2.39a 2.35a 148 a 6.73 (2)Control
0.29c¢c 1.34b 1.77c 0.95b 11.60 a 100
0.40 bc 1.45b 2.05 a-c 0.98Db 10.07 ab 200
0.52 bc 1.71b 1.94 bc 1.07b 9.80 ab 300
0.65 a-c 1.79b 2.20 ab 1.15b 9.67 ab 400
0.84 ab 1.66 b 2.32 ab 143a 7.40 bc 500

065 Jldial (5 gl dic 3gaal) damie (K50 LA Coun b gina CaliAT Y aa) gl 3 ganl) e Agiliia Jasd Al al)
Figures in the columns marked with the same letters don't differ statistically at p=0.05.
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Table (2): Effect of Methionine concentration (mg/L)on proliferation and rooting of cardamom
plants Elettaria cardamomum after 8 weeks of culturing on MS media.

DT e S| S0 e | 2
roots length | No. of roots le a;/ e Shoots length sh 0' ofs Con_cen_tratlon of
(cm) (cm) Methionine (mg/L)
1.03a 2.39a 2.35a 1.48a 6.73 ¢ Control
0.86 a 1.44 b 2.07 ab 136a 12.33 a 100
043D 091c 150¢c 1.07b 11.87 a 200
046 Db 1.07 bc 1.68¢c 1.03b 9.67b 300
0.12¢c 0.89¢c 1.63¢c 1.05b 8.13 bc 400
0.18 ¢ 0.84c 1.88 bc 1.13b 9.87b 500

065 Jlial (5 giue dic 3 gaal) damie (K50 LA Coua b gina CalIAT Y as) 6l 3 ganl) aa Agliia [BPEN i | IV |
Figures in the columns marked with the same letters don't differ statistically at p=0.05.
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Table (3): Effect of Gasaine concentration (mg/L) on proliferation and rooting of cardamom
plants Elettaria cardamomum after 8 weeks of culturing on MS media.

o5l Jishl gaaldl dae é\J;‘!\ e g2y Jlskl t)é&\ Qe O’*US}\ ‘%.QS\‘)S
() No. of No. of () No. of (1-A.pile)
ts length ) ' Shoots length | Concentration of

roo roots leaves shoots ;

(cm) (cm) Gasaine (mg/L)
1.03a 2.39a 2.35a 1.48 ab 6.73 b Control
1.29a 2.35a 240 a 1.58 a 747D 100
1.26 a 2.07 a 215a 1.46 ab 11.13 a 200
0.28hb 0.98h 214 a 1.38b 11.20 a 300
1.19a 2.27 a 2.48 a 1.47 ab 8.33b 400
142 a 26la 2.45 a 1.60a 8.60b 500

065 Jldial (5 giua dic 3gaal) aamie (K50 LEA) Coun b gina CaliAT Y aa) 6l 3 ganl) aa Agiliie i al Jasd Al al)
Figures in the columns marked with the same letters don't differ statistically at p=0.05.
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Table (4): Effect of Glutamine concentration (mg/L) on proliferation and rooting of cardamom
plants Elettaria cardamomum after 8 weeks of culturing on MS media.

STl d‘jg sl dae L“gbj‘)!\ TS &Jéy\ d\}bi &Jéi}“ Qe wﬁllj%sn .J'ngS
root(sel*;)ngth No. of No. of Shoo(t:?angth No. of Con(ce)r:'i.rzjig)n of
(cm) roots leaves (cm) shoots Glutamine (mg/L)
1.03a 2.39a 2.35a 1.48 a 6.73 a Control
0.81a 1.87 a 240 a 1.54a 8.40 a 100
1.10a 2.15a 2.15a 1.55a 8.53 a 200
0.98 a 252 a 2.14 a 1.37a 8.87 a 300
0.96 a 257 a 2.48 a 1.43a 7.80 a 400
0.93a 2.35a 245 a 1.32a 7.40 a 500

065 Jlial (5 giue dic 3 gaal) aamie (K50 LEA) Coa b gina CalIAT Y as) 6l 3 ganl) aa Agliia ol [BPEN i | IV |
Figures in the columns marked with the same letters don't differ statistically at p=0.05.
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Table (5): Effect of Aspargine concentration (mg/L) on proliferation and rooting of cardamom
plants Elettaria cardamomum after 8 weeks of culturing on MS media.

sl J) shal il sae e & Y1 J) skl £ A s Cpa f}*‘j‘g‘. 580 5
(~~) 3] (~~) (" A k)
No. of No. of .
roots length r00ts No. of Shoots shoots Concentration of
(cm) leaves length (cm) Aspargine (mg/L)
1.03¢c 2.39 bc 2.35Db 148D 6.73 bc Control
3.62a 3.45a 3.43a 2.04 a 6.20 c 100
1.72 bc 201 c 351a 151D 6.82 bc 200
2.58 ab 3.61la 3.66 a 2.05a 8.67 ab 300
2.42 a-c 3.33a 3.17 ab 2.02a 9.44 a 400
1.68 bc 3.03ab | 2.93ab 1.64 ab 7.91a-c 500

65 Juial (5 siuse die 3 saall daetia (S50 LA Cana U sine (Al Y aal 5l 3 gerl) ania dgliiie o al Jead ) )
Figures in the columns marked with the same letters don't differ statistically at p=0.05.
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el il sy Cae Ll 8 A el Gl el e ddline 38 55 il 5 :(1) Jsal)
lall MS oy Ao del 30 e anlil 8 54 22 Elettaria cardamomum
Figure(1):Effect of different concentration of amino acids on proliferation and rooting of
cardamom plant Elettaria cardamomum after 8 weeks of culturing on MS
media.
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Juell il sy Cielimi & (LiYaake) (By) Thiamin ol (e diliie 381 5i il 1(6) Jsaal
lall MS Ly e del )3l e anbad 8 54 2 Elettaria cardamomum

Table (6): Effect of Thiamin (B;) concentration (mg/L) on proliferation and rooting of

cardamom plants Elettaria cardamomum after 8 weeks of culturing on MS media.

o (1) S Sy e Varle
Shoots length |  No. of .

No. of longer No. of total | No. of leaves (cm) shoots Concentration of
than 1 (cm) roots Thiamin (B;) (mg/L)
0.84a 2.37a 2.74 b 1.98 a 450c Control(0.1)
1.14 a 23la 2.89 ab 1.66 a 8.14 a 10
0.80a 212a 3.54a 1.63a 7.70a 20
1.02a 2.60 a 3.46 a 2.09 a 5.62 bc 30
0.81la 23la 3.31ab 2.16 a 6.93 ab 40

65 Juaial (5 siue die 3 saall daetia (S50 LA Cana Uy sine Calias Y aal 5l 3 serl) (e dgaliiie ol Jead ) )
Figures in the columns marked with the same letters don't differ statistically at p=0.05.

"
A‘,

Apila1Q ol
A= Elettaria cardamomum Jaell Sl pdaty eelai & (B;) Thiamin ol ol (2) dsa
clall MS by e del )5l (e gl 8 500
Figure (2): Effect of Thiamin (B,) on proliferation and rooting of cardamom plant
Elettaria cardamomum after 8 weeks of culturing on MS media.

PR

G Sl Gamala 380 Al ) ol (7) Jsaadl o ey 1(B3) Nicotinic acid o sSaill (ks -
A gl cliall 845 giee i) (A 255 &l ezl (40 — 10)0e MS (Sl daws 5l ) ALl
el Alebae e 43 5lie
A S 93550 Al aale 30 Adlcal U (8) Jsaall (e il ((Bg) Pyridoxine ceeS 539 ) -
Gl Gulae ) 3 G/l 6Y) dae g g V) dae Gliia 84 giea 3l ) (AN DAl MS (Sl ol
e CILifAs 552,90 5 life b 8.67 e Clifis ) 3.33 5 ilif 58 9,60 owsll 134 e 5 ) 5al
(BUKa) &l dldaa 3 NIl

20525 s g Y axe 8 yilfasle 2050 10 508 s (el ddlial gt ) 4 giaall SIS ()
30 8 5 oS 535 5l 5 (6 52) silfpale 0.1 4leal) Alalae ae 43 )80 31 5Y) 220 8 sil/aale 305
s Lay)y (8ds3a) slfpale 0.5 4 jliall dlalas ae 43)lie (31 ) 5¥) 20 5 & J3Y) 230 B b jil/pale
Slaily clineliadl) o3a Jaad (il AMal) W J a8 e las oSl adll ) sl 58055 50455 o)
e yanal e S il ) (e aand s 351 (380 5S (amy (el () 30 sy Y1 ALl 6 L) 50l
S8 8 G 505l anln (s (B < 50 SI) il (8 S5 e )SU Ao ganal ALY 5 Jpu 50 1)
il e (S8 (Baomelis) o sSail) (sl ariai sy g duinal) palea¥) a5 Gael) asalas
(2001 «wsua)s Kintzios)
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Table (7): Effect of Nicotinic acid (Bs) concentration (mg/L) on proliferation and rooting of

cardamom plants Elettaria cardamomum after 8 weeks of culturing on MS media.

sl ol T oo Te MNILMT s [0 Sl padla 35
pe (Lo )| TEEEE | () gAY sl
No. of longer No. of total leaves Shoots length | No. of Concentration of Nicotinic
than 1 (cm) roots (cm) shoots acid (B3) (mg/L)
2.18a 2.83a 2.80 ab 1.75 ab 10.00 a Control(0.5)
1.92 ab 2.63a 3.07a 183a 9.07a 10
151b 248 a 2.81 ab 148¢c 10.27 a 20
1.62b 2.48 a 2.50 b 1.50 bc 10.27 a 30
1.67 ab 241a 2.50 b 1.55 bc 8.87 a 40

065 Jlial (5 giue dic 3 gaal) aamie (K50 LEA) Coua b gina CaliAT Y aa) gl 3 ganl) aa Agliia Al [BREN i | PN |
Figures in the columns marked with the same letters don't differ statistically at p=0.05.

Jugl Gl paass caelial b (Lil/axks) (Bg) Pyridoxine oS s ) (e ddlida 380 5 53l 1(8) Jsaall
clall MS b e Aol )0 (e gl 8 s e 22 Elettaria cardamomum

Table (8): Effect of Pyridoxine (Bg) concentration (mg/L) on proliferation and rooting of

cardamom plants Elettaria cardamomum after 8 weeks of culturing on MS media.

JsbY) sl oae | edall s S, e & Y Jl skl ¢ i s S 535 plll 3€
e (1) i No. of () No. of Sfpsle
No. of longer | No. of total I ea\./es Shoots sh dots Concentration of
than 1 (cm) roots length (cm) Pyridoxine (Bg) (mg/L)
2.15a 2.88 a 2.90 b 171 a 8.67b Control(0.5)
1.71a 2.29a 2.78 b 172 a 7.73b 10
211a 2.57 a 291b 1.77 a 8.00b 20
1.94 a 2.74 a 3.33a 1.64 a 9.60 a 30
1.82 a 2.35a 2.67b 1.63a 8.93b 40

965 Juwia) (5 sise die 3 saall daetia (S50 LA Cav Ly sine Caliad Y aal 5l 3 geal) e dgliiie ol Jead ) adll
Figures in the columns marked with the same letters don't differ statistically at p=0.05.

e

{

Alfaida 30 S 535 4y

2a3 Elettaria cardamomum Juell <l sty caeliai 3 (Bg) Pyridoxing ¢S sa sl Ll (3) Jsal
lall MS by (e del )3l (e aibad 8 55
Figure (3): Effect of Pyridoxine (Bg) on proliferation and rooting of cardamom plant Elettaria
cardamomum after 8 weeks of culturing on MS media.
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ol 8 (i 5Sll el g S a5 ) e IS e el 3588 s 8 i) e /e % 6.64
e JS B0 Al dga e Aol (e DLi/AE 552,73 2,88 ¢3.18 i sSi A 5 ¥ axe dda e
¢1.78 ¢1.95 <358 3 ilyifan 1 e Jsha¥) sdall e (8 el o 0 Sl (mala g (s 525 L
(sl e il 32 0.93

8.5 2= Elettaria cardamomum Juedl <lilss ydais chelial & cpalidll ¢ 53 580 1(9) Jsaal
ball MS Lo s e de 50 e gl

Table (9): Effect of type of vitamin on proliferation and rooting of cardamom plants
Elettaria cardamomum after 8 weeks of culturing on MS media.

Jsaall axe sl aae s &jf‘}[\ J) shal <
. 19Y) M .
po (oo dsbt) |G| ST T ) BT s
No. of No. of =
No. of longer | No. of total leaves Shoots shoots Type of vitamin
than 1 (cm) roots length (cm)

1.95a 2.57 a 2.88 b 1.69 ab 8.50 b O 93 5yl

1.78 a 2.56 a 2.73 b 1.62Db 9.70 a O sSall

0.93 b 2.34 a 3.18 a 1.90 a 6.64 c Ol

065 Jldial (5 giue dic 3 gaal) damie (K50 LEA) Coa b gina COlIAT Y aa) 6l 3 ganl) aa Agliia Al [BPEN i | PN |
Figures in the columns marked with the same letters don't differ statistically at p=0.05.

ol ol iyl can sl Lgialil s 2y 5 1 L 255 el g g il 1A ) Ll g culial) a8
2010068 duiy

Dshiy sai 8 lan daga ) sl canli Clinalidll 5 eV (alaa¥) ol Al jall oda il (e pall
e sYI MS da s Aala g Alaad) b o) ) Adlcaall LgilaaS o)) 5 all anall 2 Jla 5,380 el
(O 5S pasla Hilaale 0.5 cpaid Hlaale 0.1 IS Sil/azle 2) i alladl & Lelasin o ) L)
Lllall dul )l Gesa Al awall 7 s JUESIT o) Gl cilaliialy (&5 Y (0eS539 00 Sil/aale 0.5
(2001 <054l s Kintzios) J4il 5 (2001 <AL-Khayri) il doaiS s yal alils ae Jlal) Sllag
el g s adialy Cabias A sl o) 3l dala )5S (1984 5 1979 <Harada s Kamada) -1l s
a5 1A il i A j0 s (s sedl s (R o) sina @) il (e 0331 20 ge AL ¢ Sall Haas
Lo e 3y 13 5 Jiine JSy Al g 55 IS0 il 5 i) (alaa) 535 e a sl cill )3 61 5als
(2001 <AL-Khayri) 4 o=
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ABSTRACT

Two experiments were carried out to propagate cardamom plants Elettaria
cardamomum Maton. In vitro, The first involved the effect of using amino acids
(Glycine, Methionine, Glutamine, Aspargine and Gasaine) at concentrations (100, 200,
300, 400, 500)mg/L, in addition the control treatment (2mg/L Glysin according to MS
1962 formula). The second experiment studied the effect of adding some vitamins
group B (Thiamin, Nicotinic acid and Pyridoxine) at concentrations (10, 20, 30, 40)
mg/L, as well as the control treatments (0.1, 0.5, 0.5) mg/L respectively each of them
(according to MS 1962 formula). The results, after 8 weeks of culturing, indicated that
adding Glycine 100 mg/L, Methionine 100mg/L, Gasain 100mg/L, Aspargine 400
mg/L to the media had a significant increase in number of shoots (9.44, 11.20, 12.33,
11.6 shoot/explant) respectively in comparison with control (2mg/L Glycine) giving
6.73 shoot/explant. Whereas, adding of Aspargine in studied concentration caused a
significant increase in shoot length, number of leaves, number of roots and root length
as compared with control treatment. As for the effect of Vitamins, the results showed
that increasing of Thiamin concentration up to 10 mg/L caused a significant increase
in number of shoots (8.14 shoot/explant) and up to 20 mg/L a significant increase in
number of leaves (3.54 leaf/explant) in comparison with 4.5 shoot/explant and 2.74
leaf/explant in control treatment respectively. While adding 30 mg/L of Pyridoxine
caused a significant increase in number of shoots (9.60 shoot/explant) and number of
leaves (3.33 leaf/explant) in comparison with control treatment (8.67 , 2.90)
respectively.

Keywords: Elettaria cardamomum, Tissue culture, Vitamin B Group, Amino acids.
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