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Abstract In order to develop an efficient in vitro micro-
propagation technique for a rare plant species, Astragalus
membranaceus Bunge var. alpinus N., shoot proliferation
and in vitro or in vivo rootings were conducted and
hyperhydrated leaf generated from cultures was histologically
observed. During shoot induction, no distinct effect on
multiple shoot induction was found between BA and kinetin
treatment. BA enhanced the number of internodes, whereas
kinetin stimulated shoot elongation. Hyperhydrated leaf
composed of bigger cells and retarded palisade parenchyma
and showed irregular cell arrangement compared to normal
leaf. Especially starch content in hyperhydrated leaf was
significantly reduced. The best rooting rate was achieved by
B5 medium among three different medium (BS5, MS and
WPM) and 0.Img/L IBA treatment induced the highest
rooting ratio (80%). No statistical difference was induced by
explant types (apical bud or axillary bud) in terms of rooting
ratio. In vivo cutting induced rooting rate up to 65% by 0.5%
IBA/Talc powder treatment. Although in vivo rooting rate
was less efficient compared to in vitro rooting, better survival
rate was observed after soil acclimatization. Present study
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suggested that above micropropagation techniques can be
used for rapid multiplication as well as in vitro or in vivo
conservation of the species.
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Fig. 1 Effect of cytokinins on shoot proliferation of Astragalus
membranaceus Bunge var. alpinus N. Data were collected from
the in vitro grown shoots after 4 weeks in culture. The column
show mean+SE from three separate measurements of twenty
individual shoots
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Fg. 2 Anatomical comparison of normal leaf (A) and hyperhydrated
leaf (B) derived from in vitro shoot of Astragalus membranaceus
Bunge var. alpinus N. Bars are 200um
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Fig. 3 Effect of various medium on in vitro rooting. Data are
the mean+SE from 3 separate measurements of twenty individual
plants. Mean(+SE) separation within column by Duncan’s multiple
rage test at P=0.05

Fig. 4 Explant bud position (A- apical bud explant ;B- axillary
bud explant) for in vitro rooting
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Fig. 5 Induction of in vitro root by different IBA treatment
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Fig. 6 Effect of shoot position and IBA on in vitro rooting of
Astragalus membranaceus Bunge var. alpinus N. A-apical bud
explant; B-axillary bud explant. Data are the mean+SE from 3
separate measurements of twenty individual plants. Mean(+SE)
separation within column by Duncan’s multiple rage test at
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Fig. 7 Effect of different IBA levels influencing on ex vitro
rooting. The same letters are not significantly different according
to Duncan’s multiple range test at P=0.05
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