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TISSUE CULTURE OF THE JACK TREE
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Division of Plant Physiology, Indian Institwie of Horticultural Research, Bangalore 560080, India

ABSTRACT

Shoot tiss isclated from the juvenile shoots of jack (Artocapus heterophyllis) cultured on
MS basal medium containing an auxin and a cytokinin resulted in multi.le shoot induction through

stimulation ¢f axtllary buds.

The shoctlets grew only as shoots in culture.

Rooting of isolated

shoatiets accurred rarely. This method, if copious rooting could be induced on a large scale, points
to the possibility of clonal propagation supplementing the conventional methods.

INTRODUCTION

N the study of mor-hogenesis ir virro, most herba-
ceous forms of plants seem to present no problem

to their being grown as de-differentiated tissue and
in the manipulation of their callus to re-differentiated
shoot buds, rocts, or com lete plants, which is now
a routine®. This has im .lications in the rapid clonal
prosagation, in {arger numbers and in quicker time of
many ornamental and other horticultural species.
A survey of literature pertaining to the study f organ
moryhogeresis in ase tic culture of the tree s; ecies
indicates that asart from members of the Conifcrae
and a few temperate woody angios:serms such as the
aspen, elm, po,.lar, birches, etc., there have been no
serious attem,ts at clonal propagation of the elite
trovical fruit trees through tissue culture. This
promoted us to investigate the culture conditions that
influenced the growth of explanted organs of the jack
{Arrocarpus heteropiylluy lam.), a tree s.ecies
belonging to the family Moraceie with particular
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emohbasis on multinle shoot induction in vitro and
rooting of the isolated shootlets to form whole plants.
This report is based on such an attempt.

MATERIALS AND METHODS

Arfocarpus sp. is a fairly large-sized tree originally
native to India, but now cultivated in Trooical Asia
and Africa for its large edible frutts, Propagation ig
by seed, cuttings or patch buddings, Superior races
of the jack tree are known and budlings in general, are
dificult to transplant from the nursery row. One
of the trees growing at the Indian Institute of Horti-
cultural Research, Bangalore (India) was utilized as a
source material for shoot buds and voung inflorescence
axes for ex serimentation in vino,

S routs from germinating seeds as also slices of
yvoung inflorescence axes were used. Shoot tips, coty-
ledons and hy)ocotyl fragnents were aseptically
cultured on nutrient media after sterilization with
mercuric chlyride (0-2%,) for 15 min followed by several
rinses in autoclaved distilled water, Murashige and
Skoog's® basal medium (MS) supplemented with
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Frcs. 1-3. Shoot tip culture : Stages of multiple shoot induction through stimulation of axillary

bud growth in virro.

indole acetic acid (IAA), indole butyric acid (IBA),
naphthalene acetic acid (NAA), benzylaminopurine
(BA), 6 (7-7-dimethytallyl aming) purine (2,ip) and
gibberellic acid (GA)) in different corcentrations and
combinattons was used. Suctose (2%) cr glucose
(39%) was used as the carbon source and FeEDTA
as the source of iron. Awutoclaving of media was
done in the usual way for tissue culture. Twelve
rephcates were used far cach treatment.

RESULTS

Coryledons

Small fragments of cotyledons culiured on M3
nmedium contraining BA (2 p.m) and NAA (1 ppm)
proliferated to form a callus from the cut ends. The
Callus could be subcultured and maintained for several
months with no apparent sign of organ regenecration
even under a wide range of cultural conditions.

Hypocoryl, Priviary Root and Lndoreccence

Organ segments {1 cm long) isolated from germi-
nating sceds were cultured on M> medium to which
BA (2ppm) and NAA (2:pm) had been added.
Induction. of callus occurred from the cut ends. On
their transfer to fresh MS, basal medium containing
NAA or IBA (Ippm) and DA (2ppm), muliiple
shoot induction was  observed unaccompanicd by
rooting, Rooting, however, was observed only in a
mup]e of instances out of 12 re:heates on SCQUcnﬁ.ﬂ
withdrawal of BA and on prolonged incubifion. Urag-
ments of the primary root never callussed even on
culture under a wide range of auin-cytokinin combi-
nations.  Good  cabusing could be oblained from
inflorescence primordia in culture originating from pith
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parenchyma of the axis. Apart from rooting no
shoot bud regeneration was observed in the callys,

Shoot tips

Shoot tips, 1 cm long, isolated from fresh juvenile
sprcuts of a 50 year old tree and cultured on MS
basal medium containing TAA (0-1 ppm) alone or
with the addition of BA (2 ppm) caused the develop-
ment of exuberant green callus. However, these
failed to give rise to buds or roots, On the cther
hand, shoot tips excised from uniformly growing
branches of the mature tree cultured on MS medjum
containing BA (30 ppm) -+ LAA (0°5 to S ppm) showed
a betier resvonse. Callusing from the cut ends was
profuse and irolonged incubation f9r 4-6 weeks, caused
the stimulation of growth of buds from meristems
axillary to the leaves in all the cultures. Multisle
shoot induction unaccomianied by rooting was also
Characteristic of shoot tils culturcd on MS 4+ NAA
(L ppm) +2ip (30pom), Such regererated shoot-
lets, however, did not roct in culture, On excision and
culture of each of the regencrants to the same medium,
cafusing fr m basal ends followed by the develypment
of fresh cron of accessory shoots from the nodal regions
was obscrved (Figs. 1-3).

Rooting of the vew shoots was, however, very tare
and never copious on teaasfer to a root inducicg
modtum eontaining IBA and NAA (01, 0°5, 1°0,
3:0 and 10ppm). Addition of GA; (I ppm) caused
the abscission of the shogt tip.

DiscussioN

Over the years, there appears to be no muajor break-
through i invesligations concerned with the woody
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genera  vis-g-vis  clonal propagation through tissue
culture. Tropical fruit trees still remain an unplumbed
field and are difficult to propagaie asexually by conven-
tional methods, Elite trees of economical importance
such as mahogany, gulmohur, mango, nutmeg, and
others are not easily amenable 1o tissue culture. How-
ever, 1ecent attempts at plactlet repeneration from
seediing <allus and terminal buds of elite 100 year old
teak trees seem to be promising!. A beginning has
been made in the application of tissue culture methods
to successful  regeneration i sandalwood tree®®

Eucalypius'»® and Tamarix®, as also some decidunus
treest,

Multiple shont induction vig callus, although a
promising methgod, cannot guarantee the elite qualities
of the parent plant, nor the ones derived from a
seedling. Great variations are observed among the
different genotypes in their potential for morphogenesis
as is evident from investigations on the Eucalyptrus® 7
ranging from species that are totally recalcitrant to
those that are highly responsive to regeneration,
Although jack tissue culture could successfully be
raissd and organ regeneration in the form of shoot
buds could be manipulated with ease, rooting of the
shootlets at will, still remajns a problem for profitable
use in plant propagation.
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INTERNATIONAL WORKSHOP ON THE PHYSICS OF SEMICONDUCTOR DEVICES, DELHI, INDIA

The International Workshop will be held at Solid
State Physics Laboratory of the Ministcy of Defence
and the following is the tentative list of topics : (1)
Recent advances in the physics of bipolar devices
including heavy doping effects, high injection effects
and switching; {2) Advances made in specific devices
such as solar cells, CCD’s optoelectronic devices and
semiconductor sensors; (3) Recent advances in the
understanding of science and technology of semi-

conductors with emphasis on Si; GaAs and other
similar materials; (4) Recent trends in CAD, LSI,
VLSI and VHSIC.

Those interested in participating in the workshop
may contact Dr, T. R. Reddy, Sectetary, Organising
and Programme Committes International Workshop
on the Physics of Semiconductor Devices, Solid State
Physics Laboratory, Lucknow Road, Dethi 110007
(INDIA), before May 1, 1981,




