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ABSTRACT

Pter ocar pus marsupium. Roxb. hasgreat commercial value asatimber tree
in India, An efficient protocol for in vitro seed culture and induction of
axillary branching has been established. M aximum seed germination (75%
to 85%) occurred in control culture (Murashige & Skoog). The result of
interest in seed culture was multiple shoot formation and pronounced
axillary branches on M'S medium supplemented with BAP+ NAA (1.5mg/
| +0.3mg/l) and BAP + KIN (1.5mg/l + 0.2mg/l). Shoot proliferation and
relatively more number of axillary branches obtained with MS medium
containing BAP + KIN +AA (0.5 + 0.2 +0.3mg/l) within six weeksfrom
cotyledonary nodal explant. Thebest callus proliferation and more number
of shoot formationsfrom cotyledon explantswere observed in the medium
containing BAP+ KIN +1AA (1.0 + 0.2 + 0.3mg /l). About 85% of shoots
wererooted on MSmediumwith 0.5mg/l of IBA. Thewel | developed plants
were hardened and transferred to a mist chamber in a shade house with
84% survival frequency. © 2010 Trade Sciencelnc. - INDIA
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INTRODUCTION

Pterocar pus mar supium. Roxb. (Fabaceae), com-
monly known asBijasal, isone of themost important
multipurposeforest treelegumesof India, valued greetly
for itsexcellent timber. In addition, thetreesareva ued
for itspharmaceutical propertiesasthe gum kino ob-
tained from thetreeisapowerful astringent used for
treatmentsof dysentery, diarrhea, fever, and toothache.
Anagueousinfusion of thewoodissaidto beof usein
diabetes, and water stored in the vessel made of the
wood isreputed to have antidiabetic properties. Two

important phenolic constituents, marsupsin and
pterostilbene, isolated from the heartwood of
P.marsupium are reported to possess antihypergly-
cemic activity?. Theagueousextract of sembark was
found to reducetheblood glucoseleve inaloxan-in-
duced diabeticrats?.

Thisspeciesisfast disappearing, thoughitsinher-
ent quality seemsto encourage reforestation of these
trees. Thepodistheonly natura propagating materid,
but the pod germinationinfiedisvery poorl. Itisalso
known that the regeneration rate of leguminoustreesin
natura habitatsisquitelow!®. Generally the seeds of
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Figurel: A& B - Seed germination with multipleshoot formation. C - Callusinduction from cotyledonary leaf explant. D -
M ultiple shootsfor mation from callus. E - M ultiple shootsinduction from nodal explant. F - Har dening

the most Leguminoustree speciesare dormant dueto
impermeability of fibrousseed coat. Poor pod set, hard
fruit coat, lessgerminability coupled with poor seed vi-
ability isrespongblefor itsdiminishing population size.
Theindiscriminate exploitation for itstimber and me-
dicinal valuesof this speciestogether with delay and
low percentage of germination hasresultedin decrease
insizeof itsnatura strand, which ultimately led toits
inclusioninthelist of depleted plant specied*57.
Itisessentia for the conservation of Pmarsupium,
to encourage the ex situ plantations, which require
large-scale planting materials. Inview of the problems
of conventiona propagation and high demand of plant-
ing material, thelarge-scale multiplication of thistree
speciescan only bemet efficiently and economicaly, in
ashort span of time, by in vitro propagation. How-
ever, sufficientinformation hasnot been availableonin
vitro propagation of Pterocarpus speciesandinvitro
response of various culture media. Therefore, the
present investigation has been carried out to ascertain
the most appropriate basal culture mediaand growth
hormonesfor in vitro regeneration of P.mar supium.

MATERIALSAND METHODS

Pods of P.marsupiumwere obtained through the
courtesy of Tamil Nadu Forest Department, Research
division, Coimbatore. After removing thewingsand
outer covering the podswere treated with 40 percent
hydrochloric acid for 10 min. Before excising seeds,
the podswerewashed in running tap water and soaked

for 24 hinthe same. Subsequently, the seedswere
treated with mild detergent solution followed by 70
percent alcohol for 10 min, beforesterilizingwith 0.12
percent (w/v) mercuric chloridesolutionfor 7 min. Af-
ter washing 4-5timesin steriledoubledistilled water
and the seedswereimplanted aseptically on MS me-
dium® containing 3% sucrose and gelled with 0.8%
agar (Himedia) with different concentrationsof growth
regulators.

The cotyledons, nodal segments, cotyledonary
nodes and shoot tipsderived form 21-day-old aseptic
seedlingswereexcised and used toinitiate culture. The
M S medium wasvarioudy supplemented with cytoki-
nins(BAP, KIN) or auxins (IAA, NAA) either singly
or in combinations. The pH of the medium was ad-
justed to 5.8 before autoclaving at 121°C for 20 min.
All cultureswereincubated at 25+2°C in aphotope-
riod of 16 hfor aday under fluorescent light (about
3000Iux) and with 60-65% rd ative humidity.

Invitro differentiated shootsmeasuring 4-5cmwere
excised and subjected toin vitro rooting. MS medium
supplemented with variousauxins (IAA, IBA, NAA)
were used. All experimentswere repeated thrice and
threereplicates per trestment weretaken. Thedatawere
analyzed using new Duncan’s Multiple Range Test
(DMRT).

RESULTSAND DISCUSSION

Germination of seeds began after four days of in-
ocul ation and maximum germination attained within
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TABLE 1: Invitro seed ger mination of Pterocarpusmarsu-
pium

TABLE 2: Effect of growth regulator son regeneration from
cotyledonary nodal explant of Pterocarpusmarsupium

Growth
Medium regulator % of seed No. of shoots
BAP KIN NAA germination per seed
05 - - 60-70 1
10 - - 55-60 1
15 - - 55-60 1
20 - - 40-50 1+callus
25 - - 40-50 1
30 - - 30-40 1
05 - 03 65-70 18
10 - 03 60-70 12
15 - 03 40-50 2-3°
MS 20 - 03 40-50 1-22
25 - 03 35-40 12
30 - 03 30-40 18
05 0.2 90-100 1-28
1.0 02 90-95 4-5°
15 0.2 60-65 2-3°
20 02 50-60 12
25 02 40-50 18
30 02 10-15 1+callus
control 75-80 1

Values are mean three replicates, M eans followed by common
superscript letter are not significant at 5% level, By using
DMRT

twenty fivedays. 75-85% of seedsgerminated in con-
trol culture (M S). The seedlings possessed only one
hedlthy shoot having broad leaveswhenthe seedswere
inoculated assuch.

Germination percentage and healthy seedlingsin-
creased & 0.5 mg/l BAP+0.2mg/l KIN (TABLE1). The
result of interest in seed cultureswas multipleshoot for-
mation and pronounced axillary branches (Figure 1B).
Thenumber of axillary branchesproduced wasquitesmi-
lar on mediumwith BAP+ NAA (1.5mg/l + 0.3mg/l)
and BAP+KIN (1.5mg/l + 0.2mg/l), however shoot
bud proliferationwastotally suppressed at higher con-
centration. Theseprolificaxillary branching and multi-
plication of shootsduring seed cultureoccurred with-
out intervention of calusphase. Anuradhaand Pullaiaht®
reported prolific shoot formationin P.marsupiumand
P.santalinuson B5 medium containing BAP. Mdik et
al . haved so recorded high frequency of direct shoot
morphogenesisin seed culturesof Lathyruson medium
with thiadiazuron. Seed cultureshaveadvantageswhich
offer asimple system with one manipul ation without

Medium BAP KIN TAA  No. of multiple shoots

05 - - 1
1.0 1
15 1
2.0 1
25 - 1
05 0.2 1
1.0 02 1
15 0.2 1
20 0.2 1
25 02 - 1

MS 05 02 03 15-20°
1.0 02 03 5-6°
15 02 03 2°
20 02 03 2°
25 02 03 2°
0.5 0.3 1
1.0 0.3 1
15 0.3 1
2.0 0.3 1
25 0.3 1

control

Values are mean three replicates, M eans followed by common
superscript letter are not significant at 5% level, By using
DMRT
wounding and isolation of explant process®9.
Cotyeledonary Node showed excellent response
among thedifferent explantsused. Theseexplantsin-
oculated on M S medium responded to various con-
centrations of BAP, KIN and IAA (TABLE 2). The
recorded results showed that best shoot proliferation
and relatively more number of axillary branches ob-
tained with medium containingBAP+KIN +1AA (0.5
+0.2+0.3mg/l) within six weeks. (Figure 1D). MS
with BAP(1.0mg/l), KIN (0.2mg/l) and IAA (0.3mg/l)
wasa so effectivebut not at theleve of previouscom-
bination. Multi ple shoots obtained weredivided into 2-
3 clumpsfor further proliferation andto increasethe
number of shoots. Sub culturing wasdone every 3-4
weeksonto fresh medium regularly. Increasing thecon-
centration of BAPresulted, decreasein therate of shoot
regeneration ability. Thisissupported by theresultsre-
ported in Albizia chinensig™ and P.santalinug*2.
Only el ongation of single shoot took placeand no
significant responsewas observed when BAPwas used
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TABLE 3: Effect of growth regulator son regeneration from
leaf explantsof Pterocarpusmarsupium

Medium BAP KIN IAA NAA Callus Shoot

05 - - - +
1.0 - - - ++
1.5 - - +++ 1
2.0 - - +++ 1
25 - - - +++ 1
05 - - 0.5 +
1.0 - - 0.5 ++

MS 1.5 - - 0.5 ++
20 - - 05  +++ 1
25 - - 0.5 ++ -
05 02 03 - + 2-3
10 02 03 - ++ 67
15 02 03 - ++ 3-4°
20 02 03 - ++  2-3@
25 02 03 - ++ 12%

Values are mean three replicates, Means followed by common
superscript letter are not significant at 5% level, By using
DMRT

asthesolecytokinins(0.5-1.5mg/l). BAPinduced shoot
proliferation from CN has also been reported in
Dalbergia sissoo!*®, Albizia chinensis’Y and
P.marsupium*3, Superiority of BA for induced shoot
multiplicationin Pterocarpus species®51 hasdsobeen
reported earlier.

Theadditionof KIN and IAA with BA significantly
increased thefrequency of shoot formation compared
to BA aone. Thisissupported by theresultsreported
in Wrightia tintorial*®, Acacia catechul*® and
P.mar supium®4, Where maximum number of shoot
budswereinitiated inthe BA and NAA combination.

For induction of callus, cotyledon explant excised
from aseptic seed germination and cultured on MS
medium containing variousconcentrationsof BAP, KIN,
IAA and NAA (TABLE 3). Profused callusformation
were observed and recorded in thetable. Therecorded
result showed that thebest callusproliferation and more
number of shoot formation were observed in the me-
diumcontainingBAP+KIN +1AA (1.0+0.2+0.3mg/
I) (Figure 1C). Hedthy and sturdy shoots (5-6cm long)
weretransferred to rooting medium containing different
concentration of MSand auxins.

After 3-4weeksof incubation, about 85% of shoots
wererooted on MS mediumwith 0.5mg/l of IBA. The

incorporation of an auxininthemedium generdly pro-
motesrooting. Inthe present study a'soauxinaonein
the M S medium wasfound to beeffectivefor rooting.
Thisisinsupport with theresult reported in P.santalinus
and P.mar supium®.

About eight to ten true to type plantlets of
P.marsupiumwereraised invitrofrom single cotyle-
donary node explant, transferred to net pot for accli-
matization. Themaximumsurviva rateof Prmarsupium
(84%) was obtained in the potting medium containing
decomposed coir waste + perlite + compost (Harden-
ing media) followed by Vermiculate + sand + Forest
liter (74%). The plantlets establishment washigher in
thehardeningmedia. Red soil in combination with sand
(1:1) did not improvethe plant growth. After acclimati-
zation, the plantsweretransferred to secondary hard-
ening (Figure 1E).

Our resultsindicatethedirect and indirect regen-
eration of multiple shootsfrom cotyledonary nodeand
leaf explantsof thisendangered|egumetree. Thepresent
investigationistherefore, of immensescientific utility
which presentsadependable system for rapid multipli-
cationinthisspecies.
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