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ABSTRACT

An experiment was conducted in the tissue culture laboratory, College of Education For Pure Science, Diyala Uinversity in 2014-2015,to
investigate the influences of Benzyl adenine and Salicylic acid on growth and total alkaloids production for Wethinia plant (Withania
somnifera L.) in vitro .Four concentrations of Benzyl Adenine(BA) 0.0, 1, 2 and 3 mg.I™, which were represented with A0 <« Alc A2 and A3

were used respectively« and also four concentrations of Salicylic acid (SA) 0, 10, 20, and 30 mag.I™ which were represented with B0, B1,B2 and

B3 respectively, with the interaction between of Benzyl adenine and Salicylic acid,these are concentrations added to culture media(MS) in
multiplication stages. Seeds were soaked with gibberellic acid 500 mg.L? for 18 h at room temperature.Benzyl adenine at 1 mg.L™
significantly increased shoots number 4.22, and Chlrophyll content 34.07 SPAD Unit ,there was no significant differences at 2 mg.L™ in
leaves number 12.05,11.32, fresh and dry weight of vegetative parts 1.42,1.40 g, and 0.134,0.128 g, also the addition of SA at 10 mg.L™ led to
increased in number of shoots 3.45, number of leaves 14.05, dry weight of vegetative parts 0.140 g ,and fresh weight of root system 0.06 g,
there was no significant differences at 20 mg.L™ in Chlrophyll content 33.77, 35.47 SPAD Unit, fresh weight of vegetative parts,1.47, 1.40 g,
number of roots 18.00,20.10, and percentage of rooting 7.89% ,8.51%. Interaction between of Benzyl adenine and Salicylic acid (A1B1)
showed a significant superiority in all studed vegetative characters, there was no significant differences with (A2B1) in leaves number15.30,
14.80 leaf, fresh weight of vegetative parts1.61,1.59 g, dry weight of vegetative parts 0.160 ,0.160 g, AOB1 treat ment which rooted and
acclimated gave 0.105 mg.g™ total alkaloids.Benzyl adenine at 2 mg.I" increased total alkaloids 0.091 mg.g™, Salicylic acid at 10 mg.I*
increased total alkaloids0.091 mg.g?,also Interaction of treatments A2B1 and A1B1 show a significant superiority of total alkaloids
0.101,0.100 mg.g™as compared with AOBO which gave lowest content 0.029 mg.g™.

Keywords: gibberelline, multiplication stage, acclimatization.
* Part of a Ph. D. Dissertation for the first author
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saly) & Lgime ) 8 SA o (7) Jsaal B ) s
Bls B2 dlleall dic Jaza el oelacly Hodall aae
2laal) Alelaay A5jia sl 3a 18.00 <20.10 &l
cals i 14.70 55380 e Jane Ji cilael 3 BO
e Jame et aly jsiall Jlghal 33k Y Liad 4l
B0 4ial dleleay d3jlies aw 8.64 B24kladll xic
& Lsie Sl o 6.79 55380 (g Ikl J cidae )
de Jaes el oelacly (g)dall g sanall (gilall (45 30l
L8 e Lgma g Ally a2 0.76cal; Bldldaall
gsenall (gl (py5 i Alaall Alalee culaefy ccDlalaall
Glall (sl salyy (A Lsiea Sils ae 0.24 il (o2
il Bl dlladll die Jane el sellacly (gyiall g genll
Djlias ccDlabeall 4y e Lgina cgi 5 a2 0.06
oo Gla (s B kel ) BO Al e
fadl) 3ol 8 B2kl cdg L 0.01 5kl
A Jae o) cabaely gl b ddlad) salddl 4yl
B3 5 Bl wdlkladl (o Lsina cilias o il % 8.51
i dare J8) cilael ) BO dsjlial) dleleay 43lieg

% 4.16

@radll goaaall (B LaShi Ge an lae Jidg, K0
Jie dyn gl gauadl) llanl) alaii 8 agll 5)50 o LeS((10)
Gligiae 33l (A epeys @bl Galy sl
diiy bl ely e i Al GlglSglal)
LU clay¥) hsw, Aldl dawd) I el
sl 5ol 50l e (et Al 3 dypal) cDle il
salll Ghdse el 4 Gl ) ALl b
el Giins o Lo el fana (55 die g (gyiadl
b2 GBED ¢ gsiuall Ll die (35Y) 8 Adlal) salall 50l
055 Kadims (8) Banu 4l Jeasi b ae gl
AU gpadll sall Aeadiadl chilll s (13)
(il sl cihine el b Gsiil I e opigasel)
bl (gdad) gaanall cydisa 8 dladlad) Gaals G
AV Gany o) Bagl Al awall A laialedy)
oo Sl clall 4 MS dass e de)3all dypadll
S 8 BOLadl dleled  gaill Cilaaial dilaldy
COlalaal degysall g8V (amy udas ) ALl ¢ sda
O Labeall Al 53805 sans) LU s dil)
M cia g DU cle il cilas 131 (B3 « B2 <B1)

AU anal) g4 Llsl @l @il gganall Cilydisa L (SA) diladladl Gaala LG .7 Jsia

Tl Tl PV I, PR XTI Jsh = SASE
(%o)osiall A Adlal) Salall ol ol g sanall osial BYN (AYpale)
(G2) ) () (o)

4.16 0.01 0.24 6.79 14.70 BO

7.89 0.06 0.76 7.88 18.00 B1

8.51 0.04 0.47 8.64 20.10 B2

7.89 0.03 0.38 6.93 17.30 B3

711 0.03 0.46 7.56 17.52 Janall

2.05 0.01 0.15 1.43 2.44 L.S.D
(0.05)

sl s 8 o) ool Layyse(1)psenlisdly il
6 Lae calal) 50 1€ 5l I Jalall 13a 8l (gymdl)
(ol g sanall Cliine &AL e Sy Gl )
O LS (8) Banu 4l Juas Lo po gl o2 i
MS Jass o des)ialls gt Alalivsall g 81 s
e Gy Al sl cladale e dilal A e Ja
wls e (25) Sens Sharma lede Jas ) it

Ad g
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it blusl o dguadll g1 del)y ve il
(3) lellainds LAY aludil 3ol b Laad iy cLaansd
osall e b Alalal) sl e Llagl (Saiy 1ag
Aslall salall A giall dally Adladly Ayl Leilisly Lellshals
a1 83l & Ll Gmalal) il (gha 8 LS sial) B
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Ji cbae) L aeaile 00,0914k Bl dlidee e
58l L) e ekl 0.054 & BO 45laal dlalas Jans
Slel elael 3 Lgie I 238 SAs BA gn Jalxl
O bzl 0.101 &y A2B1 Aldlaall die Jane
Fae aale 0.0298L AOBO Alebaall & Jane il oS
A2B2 « AOBl¢ AIBlDladll o Lsine Cilias ol
Vet aale 0.098 0.099¢0.100 axall cidae) )

sl (e

b Ly Jalally cbladld) aalag Gid) J3 A6
radll poanall B ASl gl g g giaal)
st Al sl ga g ald (1Tadlail)
33l A Lsia I 3 BA ol 8 Jeaall 4 gstul)
CDlalaall 4y ce Anjlie LI iy glall S il
pale 0.091 &b A2 Alledll die Jara el ey
0.057 & A3ilad) die Jaee J8) e Al e
Jae el slael 3 Lsine Ling SASs [ aziaale

AL iy glall all) gginall (8 Lagis Jaailly eleadbiall (Zaalag cid) J30) 8l .8 Jsaa
) acall 28 il il (1ad . aila) (gpuadll poanall

Jaxall A3 A2 Al A0 BA
SA
0.054 0.074 0.071 0.045 0.029 BO
0.091 0.064 0.101 0.100 0.099 Bl
0.083 0.056 0.098 0.096 0.084 B2
0.074 0.036 0.095 0.082 0.086 B3

0.057 0.091 0.080 0.074 Jarall

L.S.D

0.003 0.001 0.001 (0.05)

2sas Nitrate Reductase ayyl 4dlad salys s il
Lo pe gl oda Gin el Jia saly Jally NO3
S o 4 ol LS (2) KhierallahsAl-Amery sass
¢ sl Jially ¢ sall Jie donslgandll Slleall alass
b5 @il goandl 32l o (S Laa il Giady
o oSt 5 Led Gl gl 2my A Clileal
Gl (g 85 (12) 5 (10)A<N clayglall 3alys oLy
Jabs)slS) (ssimas GhsY) aaey g8 2e & SA i
4¢3 ¢ 2 Jshaall)gpasll goeanall cladl 0lls ot
S WS gl Jia A sy Jia e A (6«
sl adlee 20 A psdall sa Baly (B Gasladl
Galall (il 8 Jame el elae) d adgin o cclay gl
ol (& Al saladl Ayl dadlls (o)dall gsaaall
Ay LS el glil) oy 3 3ol (ulSail Jiay (7) Jsaal)
Ol SlpnsS ¥l ClnlS bl ssiwe 32l (A )0
salyy by aillaindy DAY Al 3ol e (Plaxs
@ranll saill daaiiall il G LS, (23) 4 sl ALY
e leghili ey e SAs BA kel M
Jsan (sl goanall Caladl il 3ak) (& Leghsils
S gl 8 saly el Gdas e cusal (6)

Al Joaall 8 (e LS A0S il slall
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GhsYl ae a5l ) (a3 8 MS sl Langl) )
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OsSall Cpmg i) 8 salyy (M salpl) @l 253 (6 ¢ 5
8 5Ly Ll Lgny L i) (alea) oLl !
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a5 A Al A bl gl sl e
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Claslill Ul AU g sl saly e uSani LaadlS
ce bl oda 3 (gAY dygall Gllaad) ) ddl]
Ly SV SA dalal il L L(4) Al-Qaisy 4! Juass
2 8 e L AN el glal) 50 8 Aas) de)
ol e sl oyl ) (e 28 ands Jsaal)
Aladl) @yl ST e 2mys gl () Gl )
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) aall ol Allead) xie SA 3815 (e auls e
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leatly 28130 jualiall (aliaicl & sdall 400 50l
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