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(C 02alid) el K1 (mala 2ay 5.(ZNU, 2002) (SSsaall Jiall & Jlas Lygoill (mlea¥ly calisig s 402 (500
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3 Sy e eI LAAT ALEG peall iate Al SOD 5 APX 3auSY) byl s 83305 () <l Jsw
sl)) Gl S st lpiine A @lias) Jgean A (2019) aend) i)y cliag . (Al-mayahi et al., 2016 )
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(El-Yacoubi et al., 2010)
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(El-Yacoubi et al., 2010)
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%80 ualy -l A5 el dlelaa adad alaniul pad e el ) el e Lagy 30 am sl e %90 5 %100
(2 dsaal)
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58 paelally ailales (e Loy 30 2m sl e ae 1.005 5 ae 3.648 calaws s dilally 4yl ailys) Jane
Calaal) GallSH 2 gal ABSY 6 ALialal) a3l @b (2) JSal Gy o yial) Aebee e @l 48550 17 5l faxke 20
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o i /aile 0.55 BA o 'l /aile 1.0 B3gaall MS Blug) o Ael3l) (e Lagy 30 g 2y ™ 5l
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aay alal) algay) SEl s uadd) 585 @l Gl adad (e GallSl) Elaniul b Ly Su) Gaala )ga 13 Jgand
NAA a7 il /a3da 055 BA (e '™l faide 1.0 53¢l MS hlagl o d)30 e Lagy 30 455a
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e el Gl Vsl e s 0.387 5 a2 0.966 (sl Ll a 0.511 lilay & 2.092 &l Lyl Uy el <uy!
aalay dilelas die Jan ALE ¢yglyg QLS 0psS5 Balaind Lial Joaall mass - Jsa e 150 385 Jaid alall Lol
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0.046¢ 0.433d 0.518¢ 0.655b 0.808a Juxall

L)y e Bydie Jame Jiad 4 S

150+40 150+20 150

Jsa e 150 3858 asasmall 23,5189 1500 / adle 409 20 5855 ol s8] (aalay Alalaall Jalas il 3 Jod)
T/ adde 1.0 48l Sgaall MS Jaug b Guadid) 5385 cihaly Gl adid (e Giaalonal) Gulll) 4k b
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1.666¢C 0.111m 0.700k 1.233j 2.450g 3.879d 0
3.218a 0.501l 2.781f 3.003f 4.144c¢ 5.661a 20
2.431b 0.400m 1.662i 2.202h 3.342¢ 4.553b 40
0.337¢ 1.714d 2.146¢ 3.312b 3.698a Jaral

ci S e Jare Jidh ded S
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Role of Ascorbic Acid in the Initiation and Growth of Helianthus annuus L.
Callus under Salt Stress Conditions

Shima M. Sultan *Sajida A. Abood
Department of Biology/ College of Science/ University of Mosul

ABSTRACT

The research included study the effect of sodium chloride NaCl salt with concentrations 50,
100, 150 and 200 mM and ascorbic acid concentrations 20, 40 mg/ I™* in the initiation and growth of
Helianthus annuus L. callus. The results showed that increasing salt concentration in cultured media
led to decrease callus induction from stem segments of seedlings that grown on agar-solidified
Murashige and Skoog medium (MS) provided with 1 mg/ I'* of BA and 0.5 mg/ I"* of NAA. This
was accompanied by a decrease in the fresh and dry weights of callus, whereas, the addition of
ascorbic acid to media containing salt resulted in a restoration of the initiation and growth of callus
after 30 days of cultivation. The results also showed that cultivation of samples of callus in MS
media with different concentrations of NaCl led to a significant decrease in the indicators of callus
growth (fresh and dry weight, salt stress index, absolute and relative rates, callus viability) with an
increase in electrolyte leakage of callus cells. The addition of ascorbic acid 20 or 40 mg/ I to MS
media encourages the callus growth indicators above with the superior concentration 20 mg/ I". The
presence of ascorbic acid, especially 20 mgl™ in growing media containing NaCl at 150 mM,
increased the callus content of ascorbic acid as compare to salt treatment only, after 21 days of
cultivation.

Keywords: Helianthus annuus L. plant, Callus cultures, Sodium chloride, Ascorbic acid.



