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Table 1. Formation of vegetative branches from hypocoty!
stems callus of sunflower seedlings in MS solid medium
containing different concentrations of BA and NAA.
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Table 2. Selection of tolerant calus from stems callus

culture of sunflower hypocotyls on M. phaseolina exudates,
20 days after incubation.
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Figure 1. (A) Production of tolerant sunflower plants to M. phaseolina at 10% concentration from hypocotyls calus; (B) Callus form and
color produced from hypocotyls treated with 10 and 20% culture filtrate; (C) Differentiation of calus on solid agar MS medium
supplemented with 2.0 mg/L BA + 1.0 mg/L NAA with 10% culturefiltrate; (D) Root formation in MS medium free from growth regulators;
(E) 1: Sunflower plant formed from seeds (control), 2: Sunflower plant differentiated from callus grown on medium without culture filtrate,
3: Resistant sunflower plant to the pathogenic fungus selected from tolerant callus treated with culture fungal filtrate.
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Table 3. Formation of vegetative shoots from callus
tolerant to M. phaseolina filtrates from hypocotyls of
sunflower seedling in differentiation medium, 30 days after
incubation.
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Figure 2. Effect of PAL (A), catalase (B), and the amino
acid proline (C) in the callus extract of sunflower callus
treated with different concentrations of fungal filtrates.
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Table 4. Rooting of vegetative shoots derived from stem
hypocotyls callus of sunflower seedlings tolerant to M.
phaseolina exudates in MS solid medium without growth
regulators.
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Abstract
Ramadan, N.A., A.M. Abdallah and B.A. Malaabeeda. 2011. Enhancement of Acquired Resistance and Selection of
Sunflower (Helianthus annus L.) Plants Resistant to the Pathogen Macrophomina phaseolina (Tassi) Goid. Obtained
from Hypocotyls Stem Callus Culture. Arab Journal of Plant Protection, 29: 43-50.

Callus formation was stimulated from explants hypocoptyls of Helianthus annus seedlings on Ms media containing different
concentrations of growth regulators. The hypocotyl stems explants responded better than roots in callus formation on a medium containing
1.0 mg/L of BA and NAA. Resistant calus to Macrophomina phaseolina was selected from hypocotyls in cultures containing different
concentrations (5.0, 10.0, 15.0 and 20.0%, separately) of fungal filtrates. The tolerant callus to 10% fungal filtrate showed a high level of
phenylalanine ammonia lyase (PAL) and Catalase enzymes activity. The results also showed that free amino acid proline in cell extracts of
tolerant callus was increased. MS medium with 2.0 mg/L of BA and 1.0 mg/L of NAA was the best regeneration medium for tolerant callus
form hypocotyls. Regenerated shoots formed roots on MS medium without growth regulators. Sunflower plants regenerated from tolerant
callus exhibited resistance when inoculated with the pathogenic fungus.

Keywords: Proline, Helianthus annus, phenylaanine ammonia lyase, callus, catalyase, resistance, tolerance, Macrophomina phaseolina.
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