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ABSTRACT 

Date palm micropropagation still faces many limitations in practical applications due to tissue brown-

ing, reduced callus growth and development, low organogenesis and multiplication efficiency, and low 

rooting rate. This study investigated the effects of sodium nitroprusside (SNP), a source of nitric oxide 

and plant growth regulators, on the growth attributes and some biochemical constituents of in vitro cul-

tured ‘Barhee’ date palm. The addition of SNP to the culture media was more effective than the individual 

application of growth regulators regarding callus growth, shoot regeneration, and the number of shoots 

per jar. The best results (338 mg callus, 80% shoot regeneration, and 17.5 shoots per jar) were obtained in 

the medium with the addition of 20 μM SNP, plus 90.5 μM 2,4-dichlorophenoxyacetic acid (2,4-D) for 

callus growth, and 17.7 μM 6-benzylaminopurine (BAP) for shoot regeneration. The above treatment re-

duced the amount of soluble phenolic compounds in the callus, reducing browning. Effective micropropa-

gation was accompanied by an increase of chlorophyll content and a decrease in the levels of malondialde-

hyde (MDA) and hydrogen peroxide (H2O2). The use of 20 μM SNP in combination with 5.37 μM naphtha-

lene acetic acid (NAA) was most effective on root induction and the number of roots per shoot (93.34% and 

7.14 roots per shoot). Monomorphic banding patterns obtained in RAPD-PCR and ISSR-PCR in tissue cul-

ture-derived and parental plants confirmed genetic stability. Based on these results, nitric oxide can be con-

sidered as an intermediary of callus stimulation, adventitious shoot regeneration, and root induction. 
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INTRODUCTION 

 

The date palm, or “tree of life”, is one of the 

most beneficial plants in nature, and demand for its 

fruit is growing. However, date palm production is 

threatened by aging plantations, pests, and diseases. 

Traditionally, date palms are propagated by off-

shoots, which is inefficient because each tree pro-

duces several offshoots, especially in some cultivars, 

and fruiting can take up to seven years (Jasim et al. 

2009; Gantait et al. 2018). Al-Mayahi (2021) sug-

gested that to overcome the limitations of traditional 

propagation methods, propagation through in vitro 

culture is essential. Therefore, the development and 

improvement of in vitro culture techniques in this 

date palm is of paramount importance. In vitro shoot 

regeneration and multiplication largely depend on 

the selection of a suitable culture medium (Awad et 

al. 2020; Al-Mayahi 2022a), including growth regu-

lators (Al-Asadi et al. 2019; Al-Mayahi 2022b). In 

vitro tissue growth requirements may vary depend-

ing on species and source of initial explants. In addi-

tion to the essential hormonal substances, auxins, cy-

tokinins, and gibberellins, adding other substances to 

the growth medium can contribute to more effective 

propagation (Al-Mayahi 2023, 2024a). Nitric oxide 

(NO), now considered a messenger molecule in-

volved in the regulation of plant growth and devel-

opment (Neill et al. 2003), has been classified as 

a phytohormone-like (Leterrier et al. 2012).  
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