SCIENTIFIC CORRESPONDENCE

Peroxidase activity in relation to in vitro rhizogenesis and
precocious flowering In Bambusa arundinacea

Bambusa arundinacea, a multipurpose,
monocarpic, woody percnnial bamboo, ex-
hibits gregarious flowering once after a
prolonged intermast period of 3045
years'. Incidentally, we noticed in vitro
flowering in one out of ten seedling lines
of B. arundinacea. The physiological
basis of such flowenng in bamboos has
not been investigated. However, Gaspar,
while studying vanaton in peroxidase
activity in relation to in vitro rhizogenesis
in several plant species, proposed that
rhizogenesis and flowenng are two anta-
gonistic phenomena, preceding respective
mimmum and maximum levels of per-
oxidase activity”>. Therefore, we sequen-
tially followed peroxidase activity vis-a-
vis the in vitro rhizogenesis and preco-
cious flowering in B. arundinacea.

Ten subculture-cycle-old clonal ex-
plants from the seedling line of B. arund-
inacea, which exhibited in vitro pre-
coclous flowenng during the 67 subcul-
ture cycle, were chosen for the present
study. The clonal explants were main-
tained on 0.7% aganfied and 3% sucrose
enriched MS medium® supplemented with
2 mg 1™ BA for shoot multiplication and
3mgl™? NAA for rooting of multiplied
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shoots. pH of the medium was adjusted
to 5.8 before autoclaving, and the cultures
were kept at 25 +2°C under 16 h photo-
period from white fluorescent tubes. Root
and flower pnmordia were visible within
10 days and after 45 days of inoculation
on rooting medium respectively. The sam-
pling for peroxidase activity’ and protein
content® was done daily for an initial ten
days and on every third day after eigh-
teenth day onwards until the appearance
of flower primordia, taking three samples
each of 100 mg shoots from cultures
maintained on rooting medium. The data
presented here represent mean of three
experiments, using independent sets of
proliferated shoots, and have been sub-
jected to statistical analysis, employing
Student’s f test at p=0.05 level of sig-
nificance for comparing mean values of
peroxidase activity recorded at various
days after inoculation.

The peroxidase activity of in vitro pro-
liferated shoots transferred on rooting me-
dium exhibited a definite pattern, attaining
stgnificant minimum values at 7 days and
42 days; but the in vitro root and flower
primordia were visible at 10 days and
45 days respectively after 1noculation
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Figure 1. Peroxidase activity [A470 min~! (mg protein)™] in relation to in vitro rhizogenesis
and precocious flowening in Bambusa arundinacea explants inoculated on rooting medium
(MS + NAA). Arrow heads at 10 days and 45 days indicate the appearance of root and flower
pnmordia sespectively. Data represent mean £ SE of three experiments.
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(Figure 1). In fact, de novo organogenesis
1S a complex phenomenon, involving a
cascade of cytological events, e.g. cell
division, elongation and maturation (dif-
ferentiation), The observed depression in
peroxidase activity prior to appearance
of root or flower primordia presumably
indicates initial events such as cell divi-
sion and elongation, whereas its sub-
sequent elevation until formation of roots
and flowers (Figures 1 and 2) seems to
be associated with hgnification of differ-
entiatng cells, 1.e. cell maturaton. The
role of peroxidase in lignification of cells
is well established as it catalyses the
oxidation of cinnamyl alcohols into lignin
precursors?. There 1s no report in the

Figure 2. Plantlets of Bambusa arundinucea
showing (a) adventitious roots (10-day-old),
(b) precocious flowers with stamens (45-day-
old).
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literature, establishing a relationship be-
tween peroxidase activity and various
stages of organogenesis. However, Rama
Rao et al.’ have shown that the peroxidase
activity remuins minimum at fiber initia-
tion and elongation and becomes maxi-
mum at fiber maturation in cotton.

Further, our observation that the for-
mation of in vitro roots and flowers
precedes the minimum level of peroxidase
activity 1s in agreement with that on in
vitro thizogenesis in several plant species’
and cyclic bud formation in date palm®.
However, the present data do not support
Gaspar’s assumption®™. It seems likely
that the de novo organogenesis precedes
a circumstantial minimum level of per-
oxidase activity.

In the present study, the multiple shoots
of B. arundinacea exhibited the in vitro
precocious flowering when they were
maintained on rooting medium (MS
medium + NAA) for a long period of 45
days. These results indirectly confirm
those of Nadgauda er al.’, who reported
the in vitro precocious flowering in this
species on cytokinin-enriched multiplica-
tion medium. It may be possible that
multiple shoots of the seedling line used
in the present study possessed the gene-
tical potential for precocious flowering
which got expressed on accumulation of
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This discussion meeting is intended to get together Indian scientists active in the area to discuss current research as well
as possible future directions, and to encourage formulation of any joint projects that might be of interest to them.
Speakers at the meeting will include Indian scientists pursuing research in stability and transition as well as some visitors

from abroad, including Dr Jitesh Gajjar (University of Manchester), Prof. Michael Gaster (Queen Mary & Westheld
College, London) and Prof. K. R. Sreenivasan (Yale University). A small number of places in the meeting will be
available for students, university faculty and other scientists either working in the area or seriously intending to do so.
If you are interested in attending the meeting, please send a copy of your bio-data with a brief statement of interest to

Prof. Roddam Narasimha
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Bangalore 560012

(Fax: 080-334 1683, e-mail: roddam@cas.iisc.ernct.in).
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Participants will be required to be present in Bangalore before the evening of 21 November 1996 and will be brought
back to Bangalore on the evening of 25 November., Arrangements for transport o and accommodatton at the venue of
the meeting will be taken care of by the Indian Academy of Sciences.
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