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EFFECT OF SUCROSE, pH AND AGAR ON 1,^{ VITRO SHOOT
! ! U LT I PL I C ATI ON OF T E RM I NAL IA ARJ W A. A CARDIOTONIC TREE

MEENA CHOTJDHARY*, l.D. ARYA and SARITAARYA
Fi11'est Cenetics and Tree Breeding Division, Arid Forest Research Institute, Jodhpur- 342005, lndia
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krminulia ariuna (arjun) is most,valuable medicinal ffee species belonging to flowering plant family

Combretaceae. The objective of the present study was to determine the etlect of different factors on

in t,itr-o shoot multiplication of Terminalia arjuna. Different levels of sucrose, pH and agar were

tested fbr growth and development of shoots during in t,itro shoot multiplication. The media having

30 mgrl sucrose showed highest shoot multiplication in tenns of shoot number and shoot length.

Varie<J range ofpH from 3.8-8.8 were tried to achieve maximum shoot multiplication. Among different

levels of pH. the highest in t'itro shoot multiplication was obsened on the media adjusted to 5.8. The

optimum concentration of agar fbr shoot multiplication was fbund to be 0.8%. The results presented

here proved to be suitable for in vitr"o shoot multiplication of Terntinulitt uriuna.

Keywords: Agar; In l,i/rc shoot multiplication, pH; Sucrose krminaliu ariunu.

Introduction
Tenninuliq arjuno (arjun) is a large, handsome, evergreen,
pcrennial and hardwood tree belonging to flowering plant
tamily Combretaceae. It comprising around 250 species

drsrributed in tropical region of the world'. Twelve species

ti fi'rminqliu are native to India. In India, it is found in
plenty tlrroughout indo sub Himalayan tracts, Uttar
Pradesh. Bihar. Jharkhand. Madhya Pradesh, Delhi,
{ )nssa. Assam. Gujarat. Maharashtra, Tamil Nadu. West

ilengal. Deccan regron nrainly along riverside, riverlets
rnd ponds. lt is a charaoteristic tree oIdry tropical forests

and riparian fringing forests and is one of the predominant

*ecies of Gir fbrests of Gujarat.
T. arjuntt is an important medicinal tree as its

barli is useful in many heart diseases. Apart from being
the source of medicinal constituents, Arjun plays an

rnportant role in the sericulture industryr. The revival of
mterest of the wide spread belief that green medicine is

irealthier than synthetic products. Nowadays, there is
nnnitbld increase in medicinal plant based industries due

:i lncrease in the interest of use of medicinal plants.
plirpagation of T. urjuno is difficult by conventional

=etht'rds. due to poclr seed germination and seedling
.;"ii'rrlrtr as well as ineflcrency in rooting by cuttings and

r. i- r:r\ enng methods 
\. 

F-or comntercial nticropropagation
: : dt'tunu requires to develop protocol which will be

iur,e t., prt'rduce nrultiple shoots in a shorter period of time
r*J also technically fbasible.

The most commonly used carbon source is

sucrose and is act as an energy source tbr the proper growth

and multiplication of in vitrct shoots. Optimal pH of
medium is required for proper growth and multiplication
of in vitro shoot culrured. Most cultures required a gelling

agent to act as a support for the plant tissue. Agar is most

commonly used gelling agent for preparation of most of
the tissue culrure media. Therefore this study has been

focused on three important tactors of micropropagation

of T. arjuna.
Material and Methods
The experiment was conducted at Plant Tissue Culture

Laboratory Forest Genetics Tree Breeding Division of
Arid Forest Research Institute, Jodhpur. The cultures were

established Aom nodai explants collected Aom lopped tree

( 1 0-20 years old) of ?1 ari tma situated at Ummaid garden,

Jodhpur.
The lr lilro prolit'erated shoots tiom nodal

explants were further multiplied on modified MS medium
(half strength of NH*NO. and KNO,) supplemented with

4.44 1tM 6- Benzylamino purine (BAP) + 0.54 pM
NaphthaleneAceticAcid (NAA) + additives (100 mg/lof
Ascorbic acid, 50 rny'l of Citric acid, 50 mg/l of adenine

sulphate and 25 mg/l of PVP). To study the best sucrose

requirement fbr optimal shoot multiplication sucrose was

added at concentration of I -5uzo in rnedium. The pH of the

medium was adjusted to 3.8-7.8 and medium was gelled

with 0.5- | .0"/o agar. Autoclaving of the medium was done

at 15 psi fbr l5-20 rninutes at l2l'C temperature.All the

culrures were kept in culture room at 25*2"C temperature
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Fig.3. Effect of different concentration of agar on in vitro shoot multiplication of T. arjuna.

and 1600lux light intensity for 16 h light and 8 h dark ResultsandDiscussion i

photoperiod using fluorescent cool white light produced Sucrose is readily assimilated and relatively stable and is j

bytubesandregulatedbyphotoperiodic timer. act as an energy source for the proper growth and j

Statistical ana{rses- All the experiments were conducted multiplication of ir uilro shoots as the photosi.ntheticl
with 15 replicate per treatment. Each experiment was capability of the cultures was limited. Eflect of differenr,j
rcpeated three times. Observations were recorded after 4 concentration of sucrose ( I .0-5.0%) in MMS (modifiedl
weeks. The resuls are expressed as mean * SE of three MS) medium supplemented with 4.44 pM BAp * O.sa{

The data were analyzed statisticalty using pM NAA + additives was studied on in titro shoor j

one way analysis of variance (ANOVA), and the multiplication. The results revealed that 1.0% sucrose in I

sigpificarce difference between means were assessed by the MMS medium was found to be optimal requirement i

Dmcm's multiple range test at P< 0.05. for shoot multiplication. Maxirnum I 1.02 shoots tiom ,

i

Sitlfl'ose fotlcnrtt'{tlon (06 )

Fig.l. Effect of different concentration of sucrose on in vitro shoot multiplication of T. arjuna.
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Fig.2. Eftbct of diflbrent pH levels on in vitro shoot multiplication of T. arj una
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f-b 1. Effect of sucrose, pH and agar concenmtion on ,n v#ro shoot multiplication aftT. ajuna Shoot were

rllared on MMS modium supplemonted with 4.44 pM BAP + 0.54 pM NAA + additives.

O ='Contol. Mean value followed by the same latter are not sipificantly different according to Duncan's
muhiple range test at P<0.05.

7'-_t.1.In vilro shootmultiplication of T. arjuna affectedby Sucrose, pH andAgar concentration.
t- lnvitroshootmultiplicitiononMMSmediumcontainirry3o/orr..or.; b.Invitroshootmultiplicationat5.8pftofthe
U\IS medium;c.Invitro shootmultiplicationonMMS medium supplementedwithl.SYoAgar.
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:ropagule of three shoots were obtained in four weeks
irg. -ta). At higher concentration of sucrose (4.0-5.0%),
:r: further increase in shoot multiplication rate was
ie.;rined. At lower concentration of sucrose (1.0-2.0%),
:Cuced multiplication rate was obtained (Fig. 1, Table-
. On sucrose free medium multiplication rate sharply
:cr-lined with yellowing of leaves in the subcultured

shoots. The results ofthe present investigation are similar
with the reports of many workers who used 3olo sucrose as

a source of carbohydrate for shoot multiplication of
different tree species llke Tona ciliate', Chrysanthemum
morifolium', Rauvolfia tetraphylla', Bambusa nutans' and
Amygdalus communis'.

The pH of the medium played a keyrolefor
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wyruudfu LrPtarlo 01 rrurrr{iirl ancl orgaiiiC saltS reqUifed fOf

#o"t *o*ttt and multiplic ation of in vitro shoot culturts'

For-rnil, effect of different pH values was tested for iz

,rtr, rfri"t multiplication. Varied range of pH ftom 3'8'
g.i *.* tri.a in iiquid MMS medium supplemented with

+.+a frft{ SAP + O.S+ pM NAA + additives' tn acidic

medium conditions, invitroshoots developed were small

*J.onatnted. At increase pH levels (5'8-8'8) clear

Airiio., shoots were obtained. However, in strong acidic

*A U"ti. medium the shoot multiplication drastically

"Or.rO 
ifig.2, Table'l). Low or high pH levels than 5'5

caused siri6us abnormalities' producing strorter shoots

Jtt *orr, .*ttd and sharp-pointed leaves in Amygdalus

ciimunrst,' At 5.8 pH of rnvts medium supplemented

*"itf, +.+l pM BAn i 0.54 pM NAA + additives, optimum

rt bot *rtiiptication of 9.55 shoots per propagule of three

shoots witil sizeable shoots (2'38 cm) was obtained

iitg.aUl. Ttrese results compar! tyot*ty with those of

ott; **k* in Azadlrachta- indicato, citnts aurantifolla,t

and Cassia angustlfoliat'.
ngarlagar (0.5'l.O%) was added in MMS

medium suipteni'entoA with 4'44 pM BAP + 0'54 pM

NAA + additives to study the effect of agu concenration

iiit ut*shoot multipiication. on medium gelled wittt

O.g/, ugut'ug*, m&dmum I 1.30 shoots wittr 3 '08 cm shoot

runsh-;tu-obainud (Fig.4e). |, d:oJitt: Eend of shoot

muitiptioation was observed with inoreasing and

iu**iting oo*entation of agar'agor Gig3-' r-able- l)' The

results oithe present investigation are similar with the

6orts of rary workors who used 0'8% agar as gelling'-[^ti 
a iiOus a uldatt, Ephefu a fotiate" and Cappads

deciduar'.
In oonclusion, plant tissue culture provides

alternate means for masi produotion of selected tree

tp*iut. S*.se, pH and agar art three l'p"1*t facton

that signifioanttyitrect the multiplication of T' arJuna'

gy diit"iring U,ete faotors, multiple shoots witlt short

pJrioif of timJ can be obtained in vitro' i
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