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ABSTRACT

Turmeric (Curcuma longa Linn.) is a herbaceous perennial plant belonging to the
family Zingiberaceae. It is an important medicinal plant and also one of the most
important spice crop that is highly valued for its underground rhizome. The
experiments were conducted to induce the shoot buds from rhizome bud explants and
study the morphogenic response from aerial stem explants for the mass in vitro
propagation of Curcuma longa Linn. All experiments were arranged according to a

completely randomized design with three replicates

First experiment was aimed to study the morphogenic response of the different
explants of turmeric. Therefore, the different explants were excised from the aerial
stems and rhizome buds and washed with running tap water for 1 hour followed rinsed
with 70% ethanol for 1 minute. Rhizome buds were treated with 0.3% Captan and
surfaced sterilized with 25% Clorox meanwhile aerial stem explants were sterilized
with 20% Clorox prior to culture on MS (Murashige and Skoog) medium. The
sterilized explants were cultured on MS medium fortified wi_:th 2.0 mg/l BAP. From
the survived aerial stem explants, 0.5 ¢cm long vertical half of the aerial stem explants
exhibited somatic embryogenic response (69.7%). The highest morphogenic response
(74%) of shoot bud initiation was observed from the top slice of the surviving rhizome

bud explants.

Second experiment was done to develop a cost-effective basal- medium for

micropropagation as an alternative to MS medium replacing macronutrients,



micronutrients and iron source. In this experiment, Yara Mila complex fertilizer, which
1s an ideal granular fertilizer mixture was used. Three different concentrations of Yara
Mila complex fertilizer (1.0, 3.0, and 5.0 g/l ) fortified with 2.0 mg/l BAP each were
tested with the control MS medium fortified with 2.0 mg/l BAP for in vitro embryo
establishment from aerial stem explants and shoot bud formation from top slice of the
rhizome bud explants. The higher performances were observed in 1.0 g/l concentration
of complex fertilizer incorporated medium with 51% embryogenic response from the
aerial stem explants and 52.3% shoot bud formation response from the tov slice of the
rhizome bud. The cost of 1 kg complex fertilizer was Rs. 182. It could be concluded
that complex fertilizer is a cost-effective alternative medium for MS medium for in
vitro propagation reducing the cost of the substituted ingredients by 99.87% in the

tissue culture of turmeric.



TABLE OF CONTENTS

ABISTURGETCAN, e U RSO I
N L2 DG B T ORI IT1
TABLE OF CONTENTS.......cccocvurueteesnieeiensississssissenssiorensasssessssessesessessssesessesssessssins IV
LIS I TN EIBIE e T V1
BISROE T ABIES 0t iminnessessassaonessnsmsssssponsoss soseasasasessssnssaossssamerisontasoses VII
AUESEIRIEN N THOINI e mrd A USRS VIII
e L8 1 (0 e SO l
1.1 Turmeric plant and itS IMPOTANCE ....veviveeieeeeeere oo, 1

1.2 Need for crop improvement in tUIMETIC .....e.ve.eeviiieeeeeeeeeeeeeeeeeseseeees oo 2

1.3 In vifro propagation of tUIMETIC .......cvoviiiiiiis e 3

it o costmedium TOr (1 VIre CUMIEE s s i e s mmmmrensnas %

S ODTECTINES 1iiiiisiisncnmesosnosmassnmsmsmns omenmssrsnas sesemtsmn s s oo s atms £ sy ebotsshonssaasess 6

2.0 REVIEW OF LITERATURE.......cccoovvvrvcrieiereran, T 7
2. 10Classiication 6f TUITNETIC i siimnme sasnsssnnsnssrsessssnesnsnas s Fi

22 0rigin and geopraphical diStTIBUION «.uswmisssmrmn s s avremiog 7

2.3 0T L ankan SCETIATID c.iiiscioisiei i i tionssasinsnrenrennssassnsssssssssmsne s sesmassssess enstossensans 8

2.4 Economical importance of TUITNETIC ......o.vvuiiiieeiiieeieeeeieeee e 9

O SR COIOEY st e A B S S T S S e b e AR 10

2.0 BOLANY ...ttt sttt e et e e e e et e et e e e e e 11

O A 555 o] sTe1E 65 s L N, R R R R 11

2002 ANAIOTIY s b ibinsninmrrnesnnns sesmrnsesssssasanmrpssn e e 12

L ERN e O TR, o e R U T 12

2.8 Conventional Propagation...........ociveeueieceieriesieiiiseteee e eeeeseseresesesseseseesens 15

2.9 In vitro ProPagatION ....eiveieieeieee e eee ettt 16
2190 Ditest Somat B e EOTEBIN i i i et e rmmms s smam e s omann 18

2.9.2 DIrect OTZanO@eNESIS. ... ..ceeveviererrieririreteerisieseeeeeetestesesesseeseeseassesrsens 18

2o Bisshaoil el DU oo s S et 19
2.10.1 Explant SEIECHON ......ccoiveieiiiiiiiecciei et 23
PR S e bt S RS 24
2.10.3 Media COmMPOSIEION. ...eiuiitiritierieeetietetieeee et ee e ere s 26
2.10.4 ATBIIIALIVES 1..ivireristiieetier et es et ettt e e ettt e e e e 28

[V



2.10.4.1 Effect of plant growth regulators .......c.ooeceoiiiiiieoem oo 28

2.10.4.2 Phenolic browning and effect of ascorbic acid .........ovvvvoeoeirn, 29

2.10.5 Microbial contamination ...............cooeeeeeimerioeeoes oo 30

2.11 Low cost alternative Media.............ccoovovvvereereeeeeoeeeeoeeeeoeooeoeoeoeoeoooo 31
3.0 MATERIALS AND METHODS .......oooiooieoeeee oo 34
SIS teres ot BTeTe TS 34
3.2 Sterilization of culture VESSelS ...........c.ooviieeeoeeieeee oo 34

Sl EYIETES o T ol e oo T o1 4 Lo COM———————— 34
3.4 Preparation of Yara Mila SOIUtiONS.............ccovovovoerooeoeeoeeeoeoooooooo ] 34
3.5 Preparation of culture Mmedia.............cooooovevoreeie oo 35
3.6/ Collection OF EXPIANES .1uesiiciiiviiisisisimmseremsessemrassrssersssrssssstsessessssessssssen 35
3.7 Sterilization of eXPlants ..........e.eeoeovieiiee e 36
3.8, In0eUIAtion OF EXPIANTS w.c.oiiiimii i it e nesensansseenssresssestseesssessese s seed 36
3.9 Culture ENVITONMENT ...c.vvvveveerereeceeseceeseeeee e 36

£ INOHIENS st 0 37

S L B POTITIOHT 020 it snirn romrmssnsn smsmanms sansnssssrsssmsasss nss sesseress Siivs e ier s de hasss 39
3.12 CoSt ANAIYSIS ..o, S 40
3.13 Statistical analysis.......c.ccoiveeerveivieeeereee oo oo, Do 40
4.0 RESULTS AND DISCUSSION ....ocoviioieiseeeeeeeeteee oo 41
4 L EXDETIRNENT Ol ccocinssivensiss s it i pasmsassersms sesse srmssomans o e seassms s semonss 41
4.2 BXPETIMENE 02.....vveiiveriireieeetiec st 51
410 1 A erinl Sterm CROTATIES e i i it s cemsrmremmnen s sermem s e s s siere s 51
4.2.2 Rhizome bud explants.................... MR VO TR 54

4.3 In vitro shoot myltiplication ......................... R A s mnem sty 58
FHACOEE BIBLIYSIS . cciiiresiuii shnensmpmnnnnonsssnpammsmsnsssassesses easmsas st smss stk s iescs svssssseisanie a9
B0 GO R (01 - — - o ————— N 61
RECOMMENIYATION oot st menme sessms sensmmenmss snserssssssesessesssssassrenss 62
REFERENCES ........oceocetmetetesannresisesesinsissereessonsesseenesesssetatasenssssssstoseeeeeesessssesee e 63

CERRINTITX cnosnsnimmsssimsss st A 0 TS e e emm mmaessmms s o st &9



