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ABSTRACT

Asparagus racemosus willd. and Rauvolfia serpentina Benth. Ex. Kurz. Belonging to the
families Lilliaceae and A pocynaceae respectively are among the most important natural
resources of Nepal. Both these plants have high medicinal value and are decreasing from the
natural forests due to unsustainable collection and destruction of their habitats for various
reasons. R. serpentina is listed in the “Appendix II” of the CITES and is under the category “E”
of IUCN. Similarly, A. racemosus is facing towards its extinction due to its increasing demand in
the local aswell asinternational markets. Understanding these facts, the GoN has prioratised
these species for research in the areas of multiplication and cultivation. Considering these facts,
the present research was undertaken to support the national mission of conservation through ex-
situ way. Plant tissue culture method was selected because it is one of the promising methods of
rapid plant propagation in short time and less space without damaging the mother stock. From
the present work, most effective explant for the rapid multiplication of these plant species using
tissue culture technique has been identified to be the nodes. Calli induced from the nodes are
suitable for organogenesis as well as somatic embryogenesis. Induction of buds from the shoots
in A. racemosus is another potential area where more works are necessary. In the overall
experiments, NAA was found to be the most effective hormone among the auxinsin al respects
and BAP among the cytokinins tested.

From the seed germination experiments of Asparagus racemosus on MS basal medium a
single seed produced up to 13 shoots. In the tissue culture experiments, the nodes produced more
callus when cultured on the medium containing NAA alone in higher concentrations or when
combined with BAP. The tough friable cali induced from the nodes on high auxin containing
media were capabl e of inducing somatic embryoids. Generaly, high auxin either singally or in
combination with higher concentration of cytokinin produced large number of somatic
embryoids from the calli. Shoot formation from the calli was supported by lower cytokinin
whereas root induction by higher cytokinin levelsin the media. In case of multiple shoot
induction either a combination of low NAA (0.1 mg/l) and high Kn (1.0 or 2.0 mg/l)
concentration or various combinations of IBA and BAP in the MS medium were promising.
Similarly, for the root induction, NAA at low concentration (0.1 mg/l) was found to be the best

although its other higher concentrations aso induced roots at significant levels. Agar
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mani pulation experiment for the induction of storage roots produced insignificant result. A
preliminary study on bud induction from the shoots has shown very interesting results. This can
be an alternative method of rapid multiplication of plants. Vitrification of shootsis one of the
major problems in tissue culture and generaly the vitrified shoots are discarded. We here, have
used the vitrified shoots as explants and produced normal shoots using very low amount of
cytokinin or auxin in the sub-culture medium. Sand rooting using NAA 100 mg/l pulse
treatment, acclimatizing in a shade house on the coco-peat and transferring the acclimatized
plantlets on the gaden soil in an open environment were the final steps. Another important and
threatened medicinal plant Rauvolfia serpentina also was taken for the present research. Here,
callus induction from the shoot and leaf explants were supported by the incorporation of 2,4-D or
NAA above 1.0 mg/l and 0.5 mg/l singally in the MS medium respectively. Incombination of
auxin and cytokinin, NAA 1.0 mg/lI along with al concentrations of BAP yielded highly
significant amount of callus especially from the shoots. The calli obtained from the leaf were
rarely embryogenic as well as caulogenic. The shoot induced friable green calli were able to go
for organogenesis as well as somatic embryogenesis. The multiple shoot induction was generally
supported by alower auxin and higher cytokinin concentrations. The maximum induction was
observed on the M'S medium incorporated with IBA 0.1 + BAP 2.0 mg/l with 7.83+1.01 shoots
per explant. For the induction of roots from the shoots, NAA singly at aimost all concentrations
were found to be significant, however NAA 0.5 mg/l induced the maximum average roots upto
12.50 per explants after 12 weeks of culture. IAA and IBA did induce some roots when alone but
in combination with cytokinins their performances were very poor. Finally, the shoots rooted
both in vitro and in vivo after pulse treatment with 100 mg/l auxin survived in the open

environment after acclimatization in the shade house.
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Fig. 115- Root induction from an in vitro multiplied shoot base on MS + NAA 0.5 + BAP 0.5 mg/l.

Fig. 4.B.4: Various effects of NAA and Kinetin in combinations. 99
Fig. 116- Calus formation from the shoot explant on MS + NAA 1.0 + K 2.0 mg/l.

Fig. 117- Multiple shoots induced from anode on MS + NAA 0.1 + K 2.0 mg/I.

Fig. 118- Healthy multiple shoots induced from anode on MS + NAA 0.1 + K 2.0 mg/I.

Fig. 119- Roots induced from the shoot base along with calluson MS + NAA 1.0 + K 2.0 mg/I.

Fig. 120- Long roots induced from the shoots on MS + NAA 0.5 + K 1.0 mg/l.

Fig. 4.B.5: Variouseffects of IAA and BAP in combinations. 99
Fig. 121- Calus formation from ashoot on MS + IAA 1.0 + BAP 2.0 mg/l.

Fig. 122- Multiple shoots induced from anode on MS + IAA 1.0 + BAP 2.0 mg/l.

Fig. 123- Long healthy shoots induced from nodeson MS + IAA 1.0 + BAP 0.1 mg/I.

Fig. 4.B.6: Variouseffectsof IAA and Kinetin in combinations. 99

Fig. 124- Calusinduction from ashoot on MS + IAA 1.0 + K 2.0 mg/I.
Fig. 125- Multiple shoot induced from anode on MS + IAA 0.5+ K 2.0 mg/l.
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Fig. 126- Long and healthy shoots induced from nodeson MS + IAA 0.5 + K 0.5 mg/I.
Fig. 127- Root induction from the in vitro grown shootson MS + 1AA 1.0 + K 0.1 mg/I.

Fig. 4.B.7: Variouseffects of IBA and BAP in combinations: 101
Fig. 128- Callus formation from the shoot explant on MS + IBA 0.5 + BAP 2.0 mg/l.

Fig. 129- Multiple shoot induction from the node explant on MS + IBA 0.1 + BAP 2.0 mg/I.

Fig. 130- Long multiple shoots induced from anode on MS + IBA 0.1 + BAP 1.0 mg/I.

Fig. 131- Multiple long and short shoots induced from anode on MS + IBA 1.0 + BAP 2.0 mg/l.

Fig. 132- Root induction from the in vitro multiplied shoot on MS + IBA 0.1 + BAP 1.0 mg/l.

Fig. 4.B.8: Variouseffectsof IBA and Kinetin combinations: 101
Fig. 133- Callus formation from the shoot explant on MS + IBA 1.0 + K1.0 mg/l.

Fig. 134- Multiple shoots induced (tips wilting) from anodeon MS + IBA 1.0 + K 2.0 mg/l.

Fig. 135- Root induction from a shoot on MS+ IBA 0.1 + K 1.0 mg/l.

Fig. 136- Fine long roots induced from a shoot on MS + IBA 0.1 + KO.1 mg/I.

Fig. 137- Multiple shoots with a single long root from anode on MS + IBA 1.0 + K 0.1 mg/I.

Fig. 4.B.9: Various effects of hormone free M S medium: 101
Fig. 138- Multiple shoot formation along with slight amount of calluson MS.

Fig. 139- Initiation of multiple shoot from a node on MS.

Fig. 140- Formation of root from the in vitro multiplied shoot.

Fig. 141- Formation of roots from the multiple shoots.

Fig. 4.B.10: Caulogenesis. 101
Fig, 142- Massive root induction from the shoot induced calluson MS + NAA 0.5 mg/l.

Fig. 143- Hairy roots coming directly from leaves on media containing MS + NAA 1.0 + BAP 0.1 mg/I.
Fig. 144- Roots from the shoot induced callus after subcultureon MS + NAA 1.0 + BAP 1.0 mg/l.

Fig. 145- Profuse rooting with hairs from the shoot induced calluson MS + NAA 1.0 + BAP 1.0 mg/I.
Fig. 146- Roots and shoots formation from the calluson MS + NAA 1.0 + BAP 0.1 mg/I.

Fig. 4.B.11: Photomicrographs: 103
Fig. 147- Embryogenic calus from NAA 0.5 + BAP 1.0 mg/l.

Fig. 148- Actively dividing embryogenic cell (10x40).

Fig. 149- A Globular stage of somatic embryoid (10x40).

Fig. 150 and 151- Elongation of pro-embryois (10x40).

Fig. 152-. Embryoids at different stages (Globular, heart and torpedo at 10x10).

Fig. 153- T. S. of amature embryo (10x10).

Fig. 154- A typica mature germinating somatic embryo with two distinct cotyledons (10x10).

Fig. 4.B.12: Rooting and acclimatization. 103
Fig. 155- Numerous thick roots formed from the in vitro multiplied shoot on MS + NAA 1.0 mg/l.
Fig. 156- Roots from the shoot on NAA 0.5 + BAP 0.5 mg/I.

Fig. 157- Sand rooting of shoots with 2 or more nodes after pulse treatment with different auxins.
Fig. 158- Sand rooted shoot with NAA 100 mg/I pulse treatment after 10 weeks.

Fig. 159- Acclimatization in the glass house on different substrates (soil: sand, coco-peat etc).

Fig. 160- A well acclimatized plant after 12 weeks in the shade house on coco-peat.
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ABBREVIATIONS AND ACRONYMS
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