IMPACT: International Journal of Research in Applie d, &

Natural and Social Sciences (IMPACT: IJRANSS) L B
ISSN(P): 2347-4580; ISSN(E): 2321-8851 “ u ﬂ ) {

Vol. 4, Issue 11, Nov 2016, 135-142
© Impact Journals

IN VITRO STERILIZATION PROTOCOL OF VANILLA PLANIFOLIA

EXPLANTS FOR MICROPROPAGATION

RUBY SHARMA & SUNIL BORA

Department of Horticulture, College of Agricultussssam Agricultural University, Jorhat, Assam, bndi

ABSTRACT

Microbial contamination is one of the most seripusblems of plant tissue culture. It is a majorligmge to use
field grown plants as a direct source of explant tltie production of contamination frée vitro plantlets, because
controlling fungal and bacterial contamination frdield sources is very difficult. Therefore, surasterilization is the
most important step in preparation of explantsnfisccropropagation. In the present investigationatampt was made to
develop an effective surface sterilization protosih an enhanced survival rate of nodal and skipagxplants of vanilla
by treating with various combination of mercuridaride (HgC}), fungicides (carbendazim ‘Derosal’ 0.10%) andhtul
(70% ethanol) for varying time periods in orderegiablish maximum contaminant free cultures. Reslibwed that the
highest percentage of explant response withouttaxigity (death of the tissue) was obtained whea éxplants were

exposed to 0.10 % Hgglor 5 minutes (90.00 %) which was proved to beereffective on contamination control.
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INTRODUCTION

Vanilla (Vanilla planifolia) is an herbaceous climbing orchid and a tropicahmercial spice crop suitable for the
warm humid tropics. There are about 110 speciegnpiila in the Orchidaceae family. This exotic ad;hthe beans of

which on processing yields the popular, commeffaaburing agent “vanillin” which rules the world edible flavours.

Vanilla is usually propagated vegetatively throstdim cuttings from a mother plant which has nontelwed
to flower. But, growing the plant in this manner is laboueimsive, time-consuming (Janarthanam and Sesha68;?2
Mengeshaet al. 2012), tedious and economically inviable, sincerthmbers of seedlings that are produced by cuttings
few and collection of stem cuttings (approx 1 -in%ong cutting) from mother plants can cause retéwdadf growth of
mother plant, rendering this method inefficientitasoncerns meeting the national demand for qualianting materials.
This is where the exploitation of the potentialdis$ue culture for efficient multiplication andpgly of required planting
materials for large scale cultivation of vanillay Bmploying tissue culture techniques, vanilla haen propagated both
through direct organogenesis (Philip and NainaB86)%&nd indirect organogenesis (Davidonis and Krit#81; Guet al.,
1987). Different explant sources have been utilizedn vitro propagation of vanilla through direct organogeneGieetha
and Sheety (2000) and Kononowicz and Janick (198ddrted the use of shoot tip and nodal segmemteffeient
micro-propagation protocol, whereas George and skawviker (1997) used axillary buds for vitro multiplication of
vanilla. In most cases, shoot proliferation wasieddd by axillary bud growth or protocorm formatioHowever,
commercial level of mass propagation demands simgdenomical, high multiplication rate and highproducible

protocol without an intervening callus or protocgshase so as to give true-to-type clones.
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In vitro propagation consists of various stages: selecti@xplants, aseptic culture establishment, mudigion,
rooting and acclimatization of plants. The most amant step for aseptic culture establishmentdslgtation of explants.
Successful tissue culture of all plant species dépeon the removal of exogenous and endogenousroriting
microorganisms (Constantine, 1986; Buckley and R&884). To maintain an aseptic environment, altuca vessels,
media and instruments used in handling tissuesielisas explant itself must be sterilized. The impnoce is to keep the

air, surface and floor free of dust. All operati@®uld be carried out in laminar airflow steribinet (Chawla, 2003).

Plant tissues inherently have various bacteria fandi on their surfaces. It is important that thelants be
devoid of any surface contaminants prior to tissukure since contaminants can grow in the cultaeslium, rendering
the culture non sterile. In addition, they compeith the plant tissue for nutrition, thus deprivitige plant tissue of
nutrients. Bacteria and especially fungi can rapuwilertake plant tissue. Sterilization is the psscef making explants
contamination free before establishment of cultukéerious sterilization agents are used to decoimat® the tissues.
These sterilants are also toxic to the plant tisshience proper concentration of sterilants, domati exposing the explant
to the various sterilants, the sequences of udieget sterilants has to be standardized to minimigdant injury and
achieve better survival (CPRI, 1992). The surfategilgy chosen for an experiment typically depeon the type of
explants and also plant species (Rezaetwit,2013 ).Explants are commonly surface-sterilizeidgi sodium hypochlorite
(household bleach), ethanol, and fungicides whémgugeld grown tissues. The time of sterilizatimndependent on the
type of tissue; for example, leaf tissue will requa shorter sterilization time than will seedshwit tough seed coat
(Funguomaliet al.,2013, Sharma and Nautiya,2009). Wetting agentd si3 Tween added to the sterilant can improve
surface contact with the tissue. Although surfaget@mination can be eliminated by sterilizationisitvery difficult to
remove contaminants that are present inside théamtgpthat may show up at a later stage in cultlités internal
contamination can be controlled to a certain exteytfrequent transfer to fresh medium or by the o$ea low
concentration of antibiotics in the medium. Ovemsipg tissues to decontaminating chemicals can kilstissues, so
there is a balancing act between sterilizing exglamd killing the explants themselves (@iral., 2012 and Olewet al.,
2014).

It is difficult to determine standard sterilizatignocedures that apply to all plants. Therefore, ihesent study
was aimed at standardizing the sterilization metfmd different explants (nodal segment and shop} @f Vanilla
planifolia for micropropagation, using different types of Bit&ng agents (mercuric chloride, fungicide andatiol) by
varying their concentration and duration of expesiar increase the overall efficiency in culturdiation by minimizing

the undesirable contamination.

MATERIALS AND METHODS

Plant Material Collection

The experiment was conducted at commercial plasué culture laboratory, Assam Agricultural Unitgrs
Jorhat, with the objective to evaluate the effdctliferent sterilizing agents on different explarf vanilla forin vitro

culture. The explants were taken from the Hortimalt orchard of Assam Agricultural University, Jath
Media Preparation

The Murashige and Skoog (1962) media was usedhforekperiment. Media was prepared by dissolving the
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organic and inorganic components in distilled waldre solution was stirred until dissolved and mapeo final volume.
The media pH was adjusted between 5.7 and 5.8ihg egther 1N HCI or 1N NaOH before the gelling ageras added.
Media was then heated on a gas stove with contmsttring using a magnetic stirrer until agar issdlved and media
dispensed in the culture vessels. The culture \essre capped with lids and placed in trays artddaved. Autoclave
was set at a temperature of Q1and a pressure of 15 psi for 20 minutes. All meslas autoclaved within 12 hours of
preparation and when possible freshly autoclavedianeas used. However, when it was not possiblese the media

immediately it was stored in a refrigerator at 46€no longer than two weeks before use.
Aseptic Techniques

The process of sterilization and dissection of plaaterials was carried out under sterile condgionlamina
flow cabinet. The cabinet was switched on and swdhdown with 70% ethanol using cotton wool or &etdwel and
kept running for about 15 minutes before the workhie cabinet starts. All the plant materials waissected on the sterile
Petri plate. The lamina flow cabinet was frequerstlyabbed down with 70% alcohol. Hands were sprayid 70%
ethanol at suitable intervals while working for paected periods in front of the cabinets. Persdwalienic precautions

were observed by wearing a clean lab coat and gladdle working in the lamina flow cabinet.
Dissecting Tools

All tools were placed in an aluminum foil and dieed in an autoclave. During their use in the nahitools
were dipped in 70% ethanol followed by heat station in steribead sterilizer maintained at 250&€.between

operations, the tools were frequently sterilizediipping them in ethanol and in the steribead I&terifor 30 seconds.
Washing of Glassware and Vessels

All glassware and vessels were washed in hot watemich few drops of liquid detergent had beeneatddrhe
glassware were then rinsed in cold water three gifolowed by a final rinse in distilled water with few drops of
commercial bleach (JIK®). All this was carried duta clean dust free washing room. The glasswasethen dried in the

oven at 68C in a clean dust free place.
Surface Sterilization of Explants

Vanilla shoot tip and nodal explants were harvested transported from the greenhouse in a beak#aicing
tap water to the laboratory. Once in the laborattivg explants were cut into 2 cm long sectiong.(§iand then were kept
under running tap water for 30 Minutes and rinsetl tBines with distilled water followed by washing ©0.50% teepol
solution (wetting agent) for 5 minutes. To removy @&races of the detergent, the explants were di#s& times with
distilled water and blotted dry. In case of treattr8T5 and ST6, before using teepol solution, fcidgi pre-treatment was
done by dipping explants in 0.5% carbendazim smiutDerosal 50WP) for 2 to 3 hours (Table 1). Meicehloride
solution diluted to concentration of 0.1% (w/v),re¢ested to decontaminate all the explants anfbstdtal to an exposure
time ranging from 5 to 10 min at 5-min intervalfable 1). After mercuric chloride treatment, the explamtere
thoroughly washed 3 times for 10 minutes each wii¢hile deionized water. The above step was foltblg transferring
the explants to the laminar hood. Inside the lamid, the explants of ST3, ST4 immersed in 708aratl each for 30
seconds. After decontamination, all explants wersed manually three times with sterilized watethia laminar hood.

The wounded sites exposed to sterilizing agent® wémmed properly and subsequently inoculatedultuce medium
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containing the MS macro nutrients (Murashige anddgk1962), sucrose (30 g/l), MS vitamins, agar B and plant
hormones such as: 6-benzylaminopurine (BA) (2.0)mfynaphthaleneacetic acid (NAA) (1.0 mg/l). Tiie of the media
was adjusted to 5.8 before autoclaving the medi24tC and 15 psi for 20 min.

(a) Vanilla Shoot Tips as Explants

(b) Vanilla Nodal Segments as Explants

Figure 1: Different Explants Used in the Study

The cultures were kept in a growth chamber for moath, at 25°C, with 16 hours photoperiod and 2[080of
light intensity. After one month the percentagecoftaminated, survived and dead explants was ndtednty explants

were used in each sterilization treatment, and gaetment was done in three replications.
Statistical Analysis

The experiments were performed in a completely sarided design (CRD). Data were subjected to one-way
analysis of variance (ANOVA) Multiple comparisonsi@ng means were performed using Duncan’s multipige test

with the level of significance gt= 0.05.
RESULTS

Among the treatments, the highest rate of contatminawas recorded in control (100.00%). The highest
percentage (90.00%) of healthy and contaminantdsg®ants were established when they were expas8dLD per cent
mercuric chloride for a duration of 5 minutes. Thias followed by establishment of 55 per cent & é&xplants when
treated with the same surface sterilant for 10 tesmuWhen explants were exposed to 70 per cenhalldor 30 sec
followed by 0.10 per cent Hg&lor 5 minutes and 0.10 per cent Hgé€r 10 minutes, subsequently 70 per cent and 50 pe
cent contaminant free cultures were obtained buit,ob those 80 per cent explants were died. Asrpsults highest
percentage of explant response without any toxiglgath of the tissue) was obtained when they wepssed to 0.10 %
HgCl, for 5 minutes (90.00 %) which proved to be thet bestment and was significantly superior to otineatments in
case of vanilla explants (Table I).The lower cantcation resulted in contamination due to microléald in the explants.

The higher duration/concentration caused toxicitthe explants leading to death of tissues.
DISCUSSIONS

The explantsiiz., nodal segments and shoot-tips were excised fharfield grown plant showed a very high
percentage of bacterial and fungal contaminatinrcurrent investigation the shoot-tips and nodglaxts of the healthy
vanilla plants were subjected to various surfaailegation treatments to establish the contamératfree cultures.

Explants which were surface sterilized by agitafin®.10% HgCl for 5 minutes gave the highest survival rate (9%
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with minimum microbial contamination (Table II) apdoved to be the best treatment and significasitiyerior to other
treatments. This is because the most useful rathddlyCl is probably the chlorite, commonly present astiégde of
mercury. The efficacy of mercuric chloride mightdige to its extreme poisonous nature because bftii@aching action
of two chloride atoms and tendency of mercuric itmsombine strongly with protein causing deatloigfanism (Pauling
1955). The higher treatment duration of Hgat 0.10 per cent for 10 minutes, observed deatheo&xplants. This is due
to the high bleaching activity of chlorine whicHl&d the cells. When explants were treated less thanin, contamination
was high and when treatment duration was high brewning due to death of tissue occurred. The tesutre found in
close conformity with the finding of JanarthanamS&shadri (2008), who surface sterilized the expldmt cleaning
thoroughly under running tap water for 20 min, weaslith a solution of Tween 20 (two drops in 100waker) for 3 min,
finally treated with HgGl(0.10%) for 8 min under aseptic conditions and @eaand Ravishankar (1997), who excised
stem node sections measuring 1.5-2.0 cm each wighdormant axillary buds and were surface stedliaéth 0.15%
(wt/vol) mercuric chloride for 5 min followed by rée rinses in sterile distiled water to controk timicrobial

contamination in the explants of vanilla.
CONCLUSIONS

The most frequently used sterilization procedui@srhicropropagation are conducted with 70% ethamal
1-3% NaOCI. Our results showed that during thelizi@iion procedure chemicals like Hg&howed also good results for
the surface sterilization of vanilla explants. Ttdés be explained by the fact that requirementstfmrilization are different

and depend on the tissue type and the nature @iblant used for micropropagation.
REFERENCES
1. Buckley, P.M., Reed, B.M. (1994): Antibiotic sustibpity of plant associated bacteria. Hort. S@, 234.

2. Cassells AC (1991) Problems in tissue culture:ucaltontamination. In: Debergh PC, Zimmermann Riitoes.
Kluwer Academic Publishers, Dordrecht, NL. pp. 31-4

3. Central Potato Research Institute, Shimla (199Bsuk Culture technique for potato health, congeEnvamicro

propagation and improvement. CPRI, Shimla:1-23

4. Chawla, H. S. (2003). Plant Biotechnology: Labomatenanual for plant biotechnology. Oxford & IBH
Publishing Co. Pvt. Ltd. New Delhi

5. Constantine, D.R. (1986): Micropropagation in thmmeercial environment. In: Withers, L., AldersonGP

(Eds.), Plant tissue culture and its agricultupdlecations. Butterworth, London, pp. 175-186

6. Davidonis G, Knorr D (1991). Callus formation ariist regeneration iWanilla planifolia. Food Biotechnol. 5,
59-66.

7. Falkiner FR (1990). The criteria for choosing atitdatic for control of bacteria in plant tissuelwe. IAPT,
Newsletter60, 13- 22.

8. Geetha S, Shetty SA (2000n vitro propagation ofVanilla planifolia, a tropical orchid. Curr. Sci. 79(6):
886- 889

Impact Factor(JCC): 2.7341 - This article can be danloaded from www.impactjournals.us




| 140

Ruby Sharma & Sunil Bora |

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

George PS, Ravishankar GA (199If).vitro multipliation of Vanilla planifolia using axillary bud explants. PI.
Cell Rep.16, 490—494.

Gu Z, Arditti J, Nyman LP (1987)Vanilla planifolia: Callus induction and plantlet productian vitro.
Lindleyana,2, 48-52

Janarthanam B, Seshadri S (2008). Plantlet regiémerfaom leaf derived callus dfanilla planifolia Andr. In
Vitro Cell Dev Biol - Plané4, 84-89.

Kononowicz H, Janick J (1984 vitro propagation oVanilla planifolia. Hort. Sci.19, 58-59.

Leifert C, Waites WM. (1990). Contaminants of pléissue cultures. Newsletter of the Internationaséciation
of Plant Tissue Culturg0, 2-22.

Mengesha A, Ayenew B, Tadesse T, Gebremariam E2j20icro-Propagation o¥anilla planifolia Using Enset
(Ensete ventricosum (Welw, cheesman)) Starch as a Gelling Agent. (Res. J. Biol. Scé(4), 519-525.

Murashige T, Skoog F (1962). A revised medium fapid growth and bioassays with tobacco tissue @gtu
Physiol. Plantarl5, 473-497.

Olowe Olumayowa, Adesoye Adenubi, Ojobo Omoche, sa@luwafem and Liamngee Sorishima(2014).
Effects of Sterilization and Phytohormones onshoipt Culture of Telfairia occidentalis: Journal of Natural

Sciences Research,4, 53-58.
Pauling L (1955). College Chemistry, W. H. Freeraad Company, San Francisco, p.578.

Philip VJ, Nainar SAZ (1986). Clonal propagation\d@hnilla planifolia (Salisb) Ames using tissue culture. J.
Plant Physiol122: 211-215.

QinYaoguo,Zeng Fuchun, Sun Xin,Feng Yingli and Y#&hggin (2012). Propagation of Cleome spenos: Jdurn
of Biotechnology and Food Science: a Jack throigyletculture,1:pp1319-1327

Rezadost Hosein Mohammad, Sohan Mehdi Mohammadanttaideh Abdollahand Mirzai Reza Mohammad
(2013).In vitro regeneration of sour orang€ifrus aurantium L.) via direct organogenesis: Plant Knowledge
Journal; 2, 150-156.

Torres, K.C. (1989). Tissue culture Technique forticultural crops. Chapman and Hall. New York,2§48.

NAAS Rating: 3.30 - Articles can be sent teditor@impactjournals.us




APPENDICES
Table 1. Methods of Sterilization of Nodal Segment and Shodiip Explants of Vanilla

ST, 0.10 5.00

ST, 0.10 10.00 - - - -

ST, 0.10 5.00 70.00 30.00 - -

ST, 0.10 10.00 70.00 30.00 - -

STs 0.10 5.00 - - 0.30 overnight
STe 0.10 10.00 - - 0.30 overnight
ST, - - - - - -

ST o= Control (without any chemicals and pre-treatment)
ST = Surface Sterilization Treatment

Table 2: Effect of Surface Disinfectants on Per CdrContamination and
Number of Healthy Cultured Established in Vanilla Explants

ST, 90 (71.56) 10 (18.44)
ST, 11c 55 (47.87) 45 (42.13)
ST, 1F 70 (56.78) 6 30 (33.21)
ST, 107 50 (45.00) 10 50 (45.00)
ST, 8d 40 (39.23) 12 60 (50.77)
ST, 10 (18.44) 90 (71.56)
ST, 0 (0.00) 100 (90)

! of explants inoculated = 20

for media composition see Table 1.

Figures in parentheses are arcsine traformation values.

Means within columns separated by Duno& multiple range test P = 0.05

Means followed by same letter shown superscript(s) are not significantly different.






