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Abstract

Despite its economic importance, ginger has never been cultured in Libya, for this reason,
this experiment was carried out at the National Research Center of Biotechnology, Tripoli,
Libya in 2019-2020. Simple micropropagation method was established for Zingiber
officinale Rosc using fresh rhizome sprouting bud in semisolid culture media. Fresh
rhizome sprouting buds were surface sterilized by sodium hypochlorite (2, 2.5, or 3%) for
30 minutes. A concentration of 3% significantly reduced contamination of rhizome
sprouted bud explants; the aseptic explants’ survival rate was high (90%).Rhizome
sprouted bud explants were cut in pieces and cultured on Murashige and Skoog’s (MS)
medium supplemented with different concentrations (2, 3, 4, or 5 mg/l) of BAP (6- benzyl-
amino-purine) with or without 3% AC (activated charcoal), and combinations of BAP (2, or
3 mg/l) with NAA (a- Naphthalene acetic acid) (0.5, or 1 mg/l) for shoot and root
induction. Our results showed that all treatments used recorded positive effect on shoot
number, with the exception of those grown on MS medium accompanied with 5 mg/L BAP
and 0.3% AC, which recorded non-significant decline in shoot number. MS medium
containing 3 mg/L BAP with or without AC recorded highest leaves number per explant
(12.4, 10 leaf/explant) respectively. All treatments of BAP accompanied with NAA did not
improved leaves number per shoot except explants grown on MS medium enhanced with 3
mg/L BAP and 0.5 mg/L NAA, which exhibited increase of about 26% compared with
control. Adding AC to MS medium encompassing BAP increased leaves number per
explant, except explants grown on MS medium supplemented with 5 mg/L BAP, which
exhibited slight diminution in leaves number. Shoot length was not effected by AC while
all other treatments used in this experiment showed slight but non-significant decrease in
shoot length with the exception of explants grown on 4 mg/L BAP which displayed a
significant reduction compared to control. In our study on roots, root length either was not
affected or slightly decreased in all treatments compared to control; on the other hand, root
number was affected differently, the highest root number per explant (17.7) was recorded
on explants grown on MS medium supplemented with 3 mg/L BAP, all other treatments of
BAP demonstrated slight reduction compared to control. All treatments of different
combinations of BAP and NAA showed slight increase in root number per explant
compared to control while explants grown on 3 mg/L BAP and 0.5 mg/L NAA revealed
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high increase in root number (13.4 root/explant). Adding AC to the medium containing
different concentrations of BAP illustrated positive effect on root number except explants
grown on medium supplemented with 5 mg/L, which presented high reduction in root
number per explants compared to control. The effect of sucrose concentration in MS
medium was also studied by using four different concentrations (30, 60, 90, and 120 g/L)
for shoot and root induction. Results showed that sucrose concentration at 30 g/L gave the
best results regarding shoot length and number and root length. Furthermore, the results
demonstrated that root number was not affected by sucrose level in the medium.
Correlation analysis for the relationship of shoot growth parameters and root length
illustrated that reverse correlation existed between these parameters and sucrose level. |
could say that the best treatment was that of explants grown on MS medium containing 3
mg/L BAP, which gave 5.4 shoot per explant, each shoot possesses in mean 10 leaves and
17.7 roots, followed by explants cultured on 3 mg/L BAP with 3% AC, which recorded a
mean of 3.9 shoot per explant, each shoot possesses in mean 12.4 leaves and 11 roots.
Plantlets were acclimatized four weeks in-vitro and four weeks in-vivo, and high survival
rate (85%) was recorded. Plants would be transferred to the field to produce rhizomes, the
useful and economical part of ginger. The success of field culture will open new era of
ginger production in Libya.

Key words: Ginger, Micropropagation, Plant growth regulators, Activated Charcoal,
Rhizome, Sucrose.
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