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Abstract

This study aimed to induce callus form Trigonella foenum graecum L. in vitro on MS
medium after supplying it with different combinations of auxin 2,4-D cytokinin BA. The results
showed that BA 1mg/L +2,4-D 1mg/L was the best combination which gave the highest callus
compared to other treatments. The effect of adding water stress (PEG) to medium in different
concentrations (0,3, 6, 9%) and adding water stress with  magnetic  water
(%3+1000G.,%6+1000G.,%9+1000G.) were the best results, which gave the highest weight is (%3 and
%3+1000G.). Effect of PEG in the media led to a decrease in fresh and dry weight of callus for all
samples except at %3 which was showed significant increase in the weight. The addition of PEG and
magnetic water on the media cause reduction in fresh weights except the concentration of %3+1000 G.
which gave increasing in fresh weight. the magnetic water was kept the dry weight .

Key words: callus , trigonella foenum graecum L., water stress , water stress with magnetic water,
plant tissue culture.
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YV Aila) AN 0.1 55 oo yuell (adls 5l psseall
Jidaad) clall 2o PEG Alal) algal) Jaug Ao (ullSll Aoy

ubadl 580 PEG e dyla Llag) e aie))) cavely 2l (&I e mg 250 sl
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Qs el @ans 1 mg/L (BA) + 1 mi/L (2,4-D) 35Sl saill calaie G Jalall el aiad ,4lal)
1.92 LJSU ¢35 &l 3,1.5 mlf L(2,4-D)+ 1 mg/(BA) aadsll alis . g 2.39 il LSl o)k
¢ua g 0.73 gy mg/l (0.5 2,4-D +1.5 BA Jaadsll xie Sl (gylall (35l) il s A G
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mg/l <15
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0.5 1.26

0.5 1 1.76

1.5 0.73

0.5 1.64

1 I 2.39

1.5 1.07

0.5 1.47

1.5 I 1.92

1.5 0.87

L.S.D. (0.05) 0.252
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0.5 0.119

0.5 1 0.172
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0.5 0.159

1 1 0.226
1.5 0.090

0.5 0.138

1.5 1 0.185
1.5 0.080

L.S.D. (0.05) 0.033
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Of Mggae 058 5 Ayl ililledl) (mes 5al) DA (g0 LA s B pdlia 0 4l €Y Ll
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245 PA 2,4-D 1 mg/l S5 Akl vie saaan &5 Adal)l QW gai el o) 8 (2011)
xe Dianthus caryophyllus L. <\ GdS 52L5 5 Sueas 30l ) (2014) Jaime il el
MS 13l lavgl e 0.5 mg/l NAA ae 1mg/l 2,4-D 5 Img/l BA clad gl Jlexial
Llal) i GallS! Gilally @al) 050 (2 (PEG) Al slgal) il

5Shaly M8 Jlaall Lawsll PEG bl of ) 2 Jally 3 Jsaall 8 ki
lelad) kel 3@, (P20.05) dlall Gl (glall Csll (B gsine (il ) 63l (0,3,6,9%)
e Alae ol Ly calael LeiI5 g 1,64 caly 3 Q&I Akl o3 (gsine Jaas el PEG (%3)
b oe Usiae alinis g 2.39 cils cum PEG e JW MS Ly o ol QIS 55lad) Aales
sl Aad il cialiy, g (1.32) Wied cialy 3} PEG(%6)  Aalaall Leali ,(2<0.05) cleladl)
Sileladl) SIS (A<0.05) Lisins caliaig PEG (%9) 555 Jaussll 33ea3 2ie @ (0.95) LSl gkl
Hussein and safi- , El-Shafey et al, 2009) as Gin m0l oday 3kl Aalas ae 33)le
QAU (gl (ol a e ol Gl (3sl) ad o 3 Jsaall b Anall w3l cajelily (naz, 2013
S G (gsina Al Gl By, PEG (e ddlide 385 Seaall MS 3130 Javgll e o)
0.166 4335 il 3) ( PEG %3) 585l vie (Sl dad el <l gy Lad alall ¢l 3 PEG)
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ib Y (PEG%6) 585 b &, g 0.226 Leiys il s sylasdl Alalee oo Ligies (alias a5 g
el IS5 . g 0.1 g5 il 3 Gila &35 Ji (PEG %9) Alabeal) cibacl ety , g 0.133 a3
oday Aalall bl Gilall (Sl e tadll lidial) pmg 2 U<l 5ylasdl dlalas po 43lae Lysins cull
. (Ulan et al., 2013 , Sakthivelu ef al,2008 ) as i gl

Adall ald Gl Gilallg gl sl B (PEG) Al algal) il (3) s

%PEG @Rl W (9) (9) Sl gy

0% 2.39 0.226

3% 1.64 0.166

6% 1.32 0.133

9% 0.95 0.1
L.S.D. (0.05) 0.295 0.038

DSl )l G LU Gilally gyl 0350 aliast (1 Allall Gl il s
Ay SR Tl 3 oLl e Car (535 Ael) 3l Jas S Giliadll PEG Caliall aleal L)
YA NS NN IS\ B £ IO | PR SN WU W, X [N W S -\ UV
. (Sakthivelu et al.,2008 ;Ehsanpour and Razavizadeh, 2005)
Gty Blal plie bl g lly AN 8 sall el s s Galial) deal o
Gilally (ol sl sl i of . (Tahir ef al, 2003) Sl gai aliadl & oy dan gl gouid
O s AR (5l A Al 8 ey WIAY Ll (aliadl ) s PEGY 585 sl Gl
5abs Aal) G elall QU (gl Aty oLl 3T AB Cuwn bl g paey (LbleS) leans
Cilea 2lgalS PEGY Ll o LS .(Lokhande ef ak, 2010) slea¥) 5al) ae dlaidll il
3 Lol e el elall 3 ) GlIS 3gey 3] Gilally gyl sl (pe Qs Alyal) 38 03815 aaenl s
G lall Aagall lani) Adled e Liad Qs 233 slsad) JB 3 age 05 (5 eld) 2ga ity
Calaal) 2lgal apetl) (e galid 86 2y LS sl s . (Lotfi ef a/,2010) iliadl sleals Jain
B oA ) Gl xagag - (EI-Aref,2002) a5l () b ey ) QIS sl e )
O B W A el e bl gl Sl sleal Gl e lilly el olas
sl p=liad ) (12013) Safi-naz , Hussein il il .(Hassanein,1999) ol gl
ciliad) lgal sl bl Adia plsl (e die sl bl Gilalls gkl
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PEG i jgaall MS el dasg (4 dudall il GallS ( 2) U<

ali Gl (g) dilallg (9) @kl cpiish A Ga (PEG) Al slgal) b Jaidaal) slal) il
La)

Laleasl Can 3) AL lea¥) (8 3 lateadl oLl d8lal of 3 Sl 4 Jsaall b i) ey
S sie g 1.93 (gl oisl daee el gl 3, Al GIS) Gy goolall Gyl b Lsiee
PEGIL Ualay ol Jauss o alill SISl gylasd] Alalea pe 3l0 Ligins ciliny a5 (%3+1000 G.)
b o Lsine (lids i g 2.53 aiys 4l il L (1000 G.) oy haires el 4l Ciliasy
g 1.07 Sl gk &35 Jaee il 3lis, g 1.51 <y 3 (%6+1000 G.) dlabeall Laliy , < aladll
W aylasdl Jales g 335lke Lgine W] (pilelead) WS Calins 3) (%9+1000 G. ) aleled) xic
Lsine cality ol Gilall 055l o adadlaall 5 Laaadll eled) of 4 Jpanl) (e JaaDld sl )3V
abias ol g 0.186 dlall (3O Jaee Lol ((%3+1000 G.) dlaleall cials 3 3ylasdl dlales oo
el (%6+1000 G.) labedl leatis, g 0.238 aly 1 (%0+1000) 5k Alelea oo Lisins
Glall GhY) om0 calal) Gysll ded Bl Jia culSs (%9+1000 G.) dlelad) Wi, g 0.156 Lgied
moas 3 KAl sl Aalas e 33lke Lsine WEAT Galabeall WS Calias o5 g 011 Leays als )
bl a3y . PEG 1) (e ddhide 3815 pe Jaiiaal) elall 8 aial) didall QIS djedadl) clRY)
.(Wani et al.,2010 ;Verma et al., 2013)  x 3
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Gl (g) cilallg (9) @l O3l JMA (a (PEG) (Al slgal) & Jaikaal) slal) il (4) Jyaa

-

Aalal) @l
S e % PEG

(9) whll sl (9)<sladl o3

0% 2.53 0.238

1000 G. 3% 1.93 0.186

6% 1.51 0.156

9% 1.07 0.11

L.S.D. (0.05) 0.248 0.143

cilally @l Gyl e i Tl A3l dany M 28T Jalsal) 2lal o gilial) g
ohain ) gagig LS sai e MS Jawgll diliad) alea¥) e lelaal Adlall 5800 585 s N
dicleay Karmakar 33 .(Radman ef at.,2003) wlalea¥) odgl dajped) Gl WA i b
ALl aa At 380505 MS 3330 Ll PEG dilial Ciliad) aleay 2ulal) cils iy off (2014)
& 33 Ly, WA Ll laiig cilallly Hsdall sai By olis¥) (A paliad ol (oAl clalga]
s Bl giall e 35S GlaS m Mea) dalsal (A (e G 3 L 5auSO saliadl) @il
IS DAY Galally glall sl el a3 wlall QIS e Ly b i W 0sS
.(Cheeseman, 2006)

Goal Jhall o dea¥) il el aag danSe Gilial) aleal clal) dlanad oS
COy s e Lol e lae 8 (Sl Mea¥) S5, .(Alhadi ef al, 1999)  ilyu 5\
s ofs ATk 2w L334V AN 4 AW sead) i, .(Ben Ahmed ef alk, 2009)
.( Chaves ef al., 2003) aliall dlea¥ clil) daglial age oaslsmd (S 2y D)) Allall bl
G G 30uSYT LV sale Gleall dlgal 525 .(Alhadi ef al, 1999) oyl by b Lad i
ous -(Ben Ahmed ef al, 2009)  uS IS Seall Jbal) paliad s o)l sl
Galaall algal el QU Galall 3sl) Galiadl lad e of (1 2009) 4ieleay El-Shafey
Dl LS L) g laag 3l s (550 kil (3 C g N yualiall @Blgiud o PEGY daulsy
& dadl) culS Akl el Lasrad) elaly dadledl alasidd of ) (2011) El-Nady 5 Selim
cadl (< ) ey ) auaty Gilaal) slgad e il
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