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THe application of tissue culture in forestry 15 still in
its infancy, and it provides an alternative means for
cloning trees. Furthermore, it can be used to
genetically improve trees over a much shorter time
than with traditional technology. Direct induction
of adventitious buds on the primary explants with-
cut formation of callus, will reduce the nsk of
chromosomal variation due to cultural conditions.

This approach may be applied for clonal propaga-

tion in forest trees. By using tissue culture, adven-
titous buds bhave successfully been initiated in
several pine species' °,

In this study, our objective was to induce adven-
titous buds from embryos, develop shoots and
regenerate plantlets.

il

Seeds of Pinus sylvestris L. were stored at 5°C for
2 months. They were stenlized in 10% sodium
hypochlorite solution for 15min and washed iIn
sterile water 4 times. Seeds were placed on a wet
filter paper in a petri dish for 3—4 days in the dark.
Whole mature embryos were isolated under a
binocular microscope and planted horizontally on an
agar medium in petri dishes.

Several media were tested for the induction of
adventitious buds — Schenk and Hildebrandt® (SH)
and Gupta and Durzan’ (DCR). The pH of all the
media was adjusted to 5.7 with 1N NaOH or
1N HCl and then autoclaved for 15min.

[solated mature embryos were cultured in
100 X 20mm petri dishes (10 embryos per dish)
containing 20 m! of medium. The plates were sealed
with parafilm and incubated at 252 1°C, under
2,000 lux light intensity. Induction of adventitious
buds directly from embryos was achieved on SH and
DCR media supplemented with BAP (0-5mg/l).
All observations were recorded after 4 weeks.

After 4-5 weeks, adventitious buds (1-4 mm)
were transferred individually to SH medium
containing BAP (0-2mg/l) for the production of
shoots. Shoots (5—10mm in height) were then
removed and cultured on SH medium supplemented
with 0.1mg/l NAA f{for root induction.

Induction of adventitious buds: Two different
media — SH and DCR -- were tested for the
tinduction of adventitious buds directly from
embryos and development of shoots. Embryocs
began germination after 72-96h. The basal end of
the embryos turned reddish after 4-5 days. Adven-
titious buds were formed from the cotyledons of

Table 1 Effect of medium and BAP on induction of adven-
titious buds in marure embryos of Pinus sylvestris after 4

weehs
No. of No. of
Conc. of mature mature
BAP embryos embryos which Per
Medium  (mg/t) cultured formed buds cent
SH (0 42 0 0
| 40 16 40
2 40 12 30
3 40 18 45
5 33 8 2
DCR 0 44 0 0
i 40 10 23
2 4i) 8 20
3 40 13 33
s

J() 4 10
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Figures 1-3. 1. Induction of adventitious buds (ab) in P. sylvestris mature embryos; 2. Development of
P. sylvestris adventitious buds (ab) into adventitious shoots (as), and 3. Root induction 1n a regenerated

P. sylvestris shoot,

whole embryos after 4-5 weeks on DCR and SH
media containing BAP (1-5mg/l) (figure 1). Similar
results have been obtained with isolated whole
embryos of Pinus brutia®. The highest induction of
adventitious buds was observed in 435% of the
cultured embryos on SH medium supplemented
with 3mg/l BAP (table 1) as compared to 33% on
DCR medium containing the same amount of BAP,
SH medium contains a high concentration of potas-
sium and the beneficial effects of this element on
organogenesis are well-recognized®. The level of
calcium and its ratio to other macro-elements is also

important for organogenesis’.

Table 2 Shoot induction from cultured adventiious buds

of Pinus sylvestris after 4 weeks on SH medum
supplemented with BAP

Conc. of BAP Nog. of adventitious buds

(mg/) which formed shoots  Per cent
O 28 70
0.1 22 55
0.5 16 40
1.0 11 28
2.0 7 18

——

R S Sl

Thé number of adventitious buds cultured 1n all cases was
AQ.
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The browning of adventitious buds was observed
inhibiting adventitidus shoot formation. To prevent
this, frequent subculturing on a fresh medium was
necessary every 5—-6 days.

Shoot and root regeneration: Adventitious buds
were individually isolated once and cultured on SH
medium containing BAP (0-2mg/l} for shoot
development. Shoot elongation was observed in
70% of the buds on SH medium with no hormonal
supplement (table 2). Shoot elongation started from
adventitious buds after 2 weeks (figure 2).

For the induction of roots, well-developed shoots
were cultured on SH medium containing 0.1 mg/l
NAA. Root initiation was observed after 2 weeks
(figure 3). Fifty per cent of the shoots developed
roots. Ishii’’ induced rooting in about 70% of
shoots developed from adventitious buds of Chamae-
cyparis obtusa.

Conclusions: 1) SH medium is better than DCR
medium for the induction of adventitious buds.
2) Shoot elongation from adventitious buds is
highest on SH medium without growth hormones.
3) Root induction in the regenerated shoots is
achieved on SH medium. 4) Direct adventitious
bud induction, without formation of callus, may be
applicable for clonal propagation of forest trees.
However, more work i1s neceded to study different
types of variation among the regenerated plantlets.

This research was supported in part by the Texas
Agricultural Experiment Station ERA Program.
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THE influence of nutritional factors on the growth of
plant cells and secondary product formation has
been a subject of intense study’-2. It is now realized
that a separate media need to be devised for the
growth of plant cells and metabolite production.
The importance of carbon-to-phosphate ratio, in the
nutrient medium, on secondary metabolite forma-
tion in microbes is well known®*. However, only
limited attention has been paid towards this aspect
in plant cell cultures®.

In this communication we report the influence of
carbon (C), nitrogen (N) and phosphorus (P)
nutrition on the growth and diosgenin production in
callus tissues of D. deltoidea.

Seeds of D. deltoidea collected from the Kashmir
valley were aseptically germinated. The callus was
initiated from hypocotyls of 10-day-old seedlings on
modified MS medium® supplemented with 1mg/l
2.4-D and 3% sucrose and maintained on the same
medium by regular subcultures of 45 days interval.
Cultures were incubated at 25 + 2°C in continuous
light (3000 Lux).

The growth of callus was measured in terms of dry
weight, after drying the tissue in hot air oven at 60°C
to constant weight.

The harvested tissue was dried and powdered.
One gram dry powder was soxhlet-extracted with
petroleum ether (30-50°) for 24 h. The extract was
evaporated and examined for free sterols®. The
residual cells were hydrolysed by refluxing with 10%
HCI for 2h, cooled and filtered. The residue was
washed first with water and then with 0.1 N NaOH
and finally with water to neutrality. The residue was
then dried at 60°C, powdered and soxhlet-extracted
with CHCIl; for 48h. The CH(Cl, extract was
evaporated and the diosgenin and bound sterols
were quantified by comparing OD values with the
standard curve constructed by preparative. T1.C
method’.

It is clear from figures 1A,B that diosgenin
synthesis in D. delioidea callus is restricted to the
stationary phase of growth. Hence, the growth and



