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Abstract— Plant tissue culture is very  important  for   our 

future because Plant tissue culture broadly  refers  to  the in 

vitro cultivation of all plants  parts,  whether  a  single cell, 

tissue or organ under  aseptic  condition .The  under lying 

principles involved in plant tissue culture are  very simple. 

Firstly, a plant part from the intact    plant &   its inner – 

organ/inner tissue is isolated. Secondly,  it  is  necessary to 

provide the plant part  with  an  appropriate environment   in  

which it   can  express  its  intrinsic  or induced   potential . 

This  means  that a  suitable  culture medium &  proper  

culture conditions must be  provided finalily  ,the  above   

procedures   must   be  carried   out aseptically. 
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I. INTRODUCTION 

It  was  in  1902  that  the   well-known   German   Plant 

physiologist    ,   Gottlied    Haberlandt     (1854-1945), 

attempted to cultivate plant tissue  culture  cells  in  vitro He 

is regarded as the father of tissue culture .Plant tissue culture 

involves the growing of plant  tissue  from  plant material 

taken from a source plant. It has been found that plants can  

reproduce  whole  plants  from  fragments  of plant material 

when given a nutrient  media capable is an agar media with 

macro and  micro  nutrients dissolved in it. Unlike plants 

growing from a seed,   tissue cultures required a supply of 

carbon in an  organic  from  such as sugars. They also require 

amino acid, vitamins and growth hormones. The constituents 

of the media will  vary  with the plant material being cultured. 

Plant tissue culture can be  used  to  clone  plants  and  produce  

many  identical plants for a particular market. This  can  be  

used  when a new variety is grown and  other  methods  of  

cultivation are too slow for the desired market. It can be also 

used if a  stock  plant  has  been  infected   and  material  can 

be grown  on   and any  disease  free  plants  grown  on  for 

propogation. Plant tissue culture is also of use in research for 

biochemist, geneticist, plant   breeders   and   plant 

pathologist. Plant   tissue culture  has  also  proved  more 

efficient  in  the  production  of  secondary  metabolites than 

the use of the parent plants in various instances and has   been   

used  in  the  commercial  production  of  the napthoquinone 

pigment shikonin. Plant tissue  culture has been also used in  

the  production  of  flavour, sweetners, natural colourants and 

pharmaceuticals. With  the  advent of gene insertion, plant 

cells with gene materials inserted can  be  regenerated  using  

tissue  culture  to  produce  a whole new plants. 

II. RESEARCH OBJECTIVES 

1) Obtaining disease free plant 

2) Rapid propogation of plants those are difficult  to   

propogate 

3) Somatic hydridization 

4) Genetic improvement of commercial plants 

5) Obtaining haploid plants from pollen cultures or another 

culture for breeding programmes 

A. Classification 

Kingdom          =          Plantae 

Order                =          Lamiales 

Family              =          Lamiaceae 

Genus               =          Salvia 

Species             =         S. Hispanica 

B. Morphology & Taxonomic Description 

Salvia hispanica, commonly known as chia is a species of 

flowering plant in the mint family, lamiaceae, native to 

central and    southern Mexico and    Guatemala.  It   is 

cultivated for its edible chia seeds, grown and commonly 

used  as  food  in  several  countries   of   western   South 

America, western Mexico  and  the  southwestern  united 

states. 

C. Distribution 

Chia is an annual herb growing up to 1.75 metres    tall, with 

opposite leaves that are 4-8 cm long and 3-5  cm in wide. Its 

flowers are purple or white and are produced  in numerous 

clusters in a spike at the end of each stem. Chia is hardly from 

USDA Zones 9-12.Many plants cultivated as S.hispanica are 

in fact Salvia lavandulifolia. 

III. MATERIALS & METHODS 

A. Laboratory Requirements 

1) Chemical balance 

2) Autoclave 

3) pH 

4) Volumetric flasks & beaker for media preparation 

5) Culture vessels 

6) Oven for drying glassware 

7) Microwave oven for media preparation 

8) Laminar flow wood for aseptic transfer 

9) Culture room with constant temperature 

10) Culture racks with fluorecent light controlled by timer 

11) Temperature controlling facilities 

12) Refrigerator for keeping stock solution and chemicals 

 The size of the  culture  set  and  extend  to  which  

it  is equipped are govern by the nature of  the  project  under 

taken and the funds available. However a standard tissue 

culture laboratory should provide facilities are:- 

1) Washing and Storage of glassware ,plastic ware 

2) Preparation, sterlization and storage of nutrient media 

3) Aseptic manipulation of plant material 

4) Observation of cultures 

5) Maintenance of cultures under controlled conditions 

6) Acclimatization of in vitro developed plants 

1) Washing Room 

Washing are in media  room  should  be  provided  with 

brushes of various sizes and shapes, a wasshing machine a 
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large sink and cold and hot water .It should  also  have steel  

or  plastic  buckets  to  soak   the  lab  ware  to  be washed, 

oven or hot air cabinet to  dry  the  washed  lab ware and dust 

proof cupboard to stored them. 

2) Culture Room 

The culture room should be   provided   with   special designed 

shelves to store culture .Each shelf is provided with seprate 

set of fluorecent tubes. Insulation between the lamps and   

shelf   above   ensures are more   even temperature around   

cultures. Glass test tube, conical flasks and wide mouth glass 

bottles of different sizes are generally used as culture vessels. 

For culture tube and flasks traditionally cotton plugs are used. 

The room for incubating    cultures   is   maintained   at   a   

controlled temperature.  Usually    air-conditioners    and    

heaters attached to a temperature controller are used to 

maintain the temperature around 25+ 2oC. For higher or lower 

temperature   treatments,    special      incubators     with 

fluorescent lights can be used.  Cultures are   generally grown 

in diffuse light (less than 1 klux). 

3) Glass Ware & Plastic Ware Washing 

The used of clean glass ware and good quality water is 

prerequisite for tissue culture. All glassware to be soaked in 

detergent solution for a suitable period followed by through 

washing in water and double distilled water. The used 

glassware should not be allowed to accumulate in laboratory. 

The washed glassware must be allowed to air dry in hot air 

oven at 110oC for   2 hrs and should be stored in dust free 

cupboard. 

IV. STERILIZATION 

The contaminants may give out metabolic wastes which are 

toxic  to  plants  tissues .It  Is  therefore  essential  to maintain 

a   completely  aseptic  environment   inside  the vessels. 

A. Sterilization of Medium 

The microbial contamination is normally present in the 

medium from the start. To destroy them, the mouth of vessels 

should be closed with a suitable bacterial proof closure and 

the vessels are autoclaved.   Sterilization depends on the 

temperature and not directly on the pressure. Medium should 

be autoclaved at 121oC and 1.0 X 105 Pa for 15   minutes. 

Care must be taken while cooling the solution. A rapid loss 

of pressure, exceeding the rate of reduction in temperature 

will make the liquid vigorously. The pressure guage of the 

autoclave should be at zero before the autoclave is opened. 

B. Sterilization of Glasswares 

Glass culture vials are mostly sterilized together with the 

medium. For pre-sterilized medium autoclaving or dry 

heating in an oven at 160-180oC for 3 hrs may sterilize the 

glassware. Disadvantages of dry heat sterilization are poor 

circulation and slow penetration. Therefore    proper loading 

of the   oven   is   essential. Glassware is allowed to cool  

before  removal  from  the oven or else cool air from exterior  

may  be  sucked  into the oven, exposing the  load  to  bacterial  

contamination and the risk of cracking occurs. Certain types 

of plastic lab ware can also be heat sterilized. 

C. Sterilization of Instruments 

The instruments used for aseptic manipulations, such as 

forceps, scalpels, needles and   apatula   are normally 

sterilized by dipping   in 95% ethanol   followed by flaming 

and cooling. This is done at the start of transfer work and 

several times during the operation. 

D. Sterilization of Plant Materials 

Surface of plant part carries a wide range of microbial 

contaminants. To avoid this source of infection the tissue 

must be thoroughly surface sterilized before planting it on the 

nutrient medium. To disinfect plant tissues various sterilizing 

agents have been used. Hypochloride solution have too 

effective in most cases. Ethyl and isopropyl alcohol have also 

been used to surface sterilize some plant tissues. 

V. SOURCES OF CONTAMINATION OF THE MEDIUM ARE 

 Culture vessels 

 Medium itself 

 The ex-plants 

 The environment of transfer area 

 Instruments used to handle plant material during 

inoculation and subculture 

 The operator 

VI. TRANSFER AREA 

Finally it is very essential that all  precautions  be  taken the 

entry the culture vial of any contamination when  its mouth is  

opened  either  for  subculture  or  for  planting fresh tissues. 

To achieve this all transfer operation are carried out under 

strictly aseptic conditions. Laminar air flow cabinets are used. 

This has a small motor to blow air that first passes through a 

coarse filter, where it losses large particles and subsequently 

through a fine HEPA filter which ultra-clean the air. The 

velocity of the air coming out of this filter is about 27+3m 

min-1   that is adequate for preventing the contamination of the 

work area. 

VII. GROWTH CHAMBER 

Growth chambers and green house of different kinds are 

required at several at stages of the tissue culture process:  

1) To let the ex-plants grow and develop inside test tubes 

and jars.  

2) To let the plants grow to ordinary size after their removal 

from test tubes 

VIII. TISSUE CULTURE MEDIA 

The most important factor governing the growth and 

morphogenesis of plant tissue culture is the composition of 

culture medium. Nutritional   requirement for optimal growth 

of tissue in vitro may vary with the species. Even tissues from 

different parts of plant may have different requirements for 

satisfactory growth as such no single medium can be 

suggested as being entire satisfactory for all type of plant 

tissues. 

IX. MEDIA CONSTITUENTS 

A. Inorganic Nutrients 

Minerals elements are very important in in the life of plant.  

1) Mg is a parts of chlorophyll molecules; CA is a 

components of a plant. 
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2) N is an essential part of amino acid, vitamins, proteins 

and nutlike acid. 

3) Fe,Zn and Mo are part of certain enzymes.  

4) Besides C,H and O, 12 elements are known to be 

essential for plant growth. 

5) N,P,S,K,Ca,,Mg,Fe,Mn,Cu,Zn,B and Mo. 

1) Macro Elements 

1) N-It influences the pH of the medium. 

2) P-is vital for cell division as well as storage and transfer 

of energy in plants. 

3) K-is necessary for normal cell division, synthesis of 

proteins, chlorophyll and for NO3. 

4) Ca-involves in regulation of hormones. 

5) Mg-is component of chlorophyll and co-factor for many 

enzymes 

6) S is a protein component. 

2) Micro Elements 

These are assential as  catalysts  for  many  biochemical 

reactions, micro elements deficiency symptoms includes 

reduced signification (Cu,Fe), Rosetting (Zn,Mn), Leaf 

chlorosis (Fe,Zn and Mn),Shoot tip necrosis (B),Co, Ni 

inhibit ethylene synthesis. 

B. Organic Nutrients 

1) Vitamins 

Plant can    produce   their   requirements   of   vitamins.                                         

However plant cell culture need to be supplemented with 

certain     vitamins.    Thiamine     (vitamins B1), Niacin 

(vitamine B3), Pyridoxine (vitamine B6),   Myo-inositol 

(member of vitamin B complex). Some other vitamins that 

find specific uses in all cultures are pantothenic acid, vitamins 

C and vitamin D and vitamin E. 

2) Amino ACIDS 

Glycine has little benefit in the growth of plant. They may be 

directly utilized by plant own be provided as N2 is preferred 

only when inorganic source is lacking   or exhausted. 

Cysterine has been included in media as an antioxidant. 

3) Undefined Supplement 

Numerous complex nutritive mixture of undefined 

composition, like casein hydrolysate (CH),coconut milk 

(CM),corn milk, malt extract(ME),tomato juice(TJ) and yeast 

extract(YE) have also been used to promote the growth of 

certain calli and organs. 

4) Carbon Sources 

Sucrose is the most commonly used carbon source at a 

concentration of 2-5%.Glucose and fructose are also known 

to support plant growth. Sucrose in the medium is necessary 

for various metabolic activities. It is required for dirrentiation 

of xylem and phloem element in cultured cells. Sugars also 

represent the major somatic component of the medium. 

C. Growth Hormones 

In addition to the nutrient, it is generally necessary to add one 

or more growth substances such as auxine, cytokinin and 

gibberellins to support good growth of tissue and organs. 

However, the requirements for these substances vary 

considerably with tissue it   is   believed   that   it depends on 

their endogenous levels. They are required in minute 

quantities (u mol/ l values). 

1) Auxins  

For elongation of stem and internodes, tropism, apical 

dominance, abscission, rooting etc IAA,IBA,NAA,2,4-D etc 

2) Cytokinins 

These hormones   are concerned   with cell   division, 

modification of apical dominance; shoot differentiation etc. 

Eg. BAP, TDZ, Zeatin. They are generally dissolved in dilute 

HCL or NaoH. They used in shoot proliferation in interaction 

with an Auxins 

3) Gibberllins 

There are over 20 known gibberllins. of these, generally, GA3 

is used. They are rarely used to stimulate normal 

developments. 

4) Ethylene 

In culture ethylene is produce a biologically when the organic 

constituents of the medium are subjected to heat, oxidation, 

sunlight or ionizing radiation. 

5) Others 

Abscisic acid is most often required for  normal  growth and  

developed   of  somatic  embryos  and   only  in  its presence 

they resemble zygotic embryos. More  recently there has been 

some interest in the application of growth retardants such as 

paclobutrozal, during the acclimatization stage of 

micropropogation  to   reduce hyperhydricity and regulate  

leaf growth  and  faction in relation to control of water stress. 

D. Gelling Agent 

In static cultures if liquid    medium   is used the tissue would 

submerged   and die due   to lack of   oxygen. A gelling agent   

is   generally used   to   circumvent   this problem. The most 

desirable property of gelling agent is that it should withstand 

sterilization by autoclaving and the medium should be liquid 

when     hot   but   form semisolid gel when cool. Agar is 

generally used. 

E. pH 

ph of the medium affects the growth and developed   of the 

explant in medium. Generally it is adjusted at 5.80.A pH 

higher than 6.0 give a fairly hard medium and a pH below 5.0 

does not allow satisfactory gelling of the agar. 

Sr. 

No. 
Components Mg/L 

5x 

(gms) 

10x 

(gms) 

For 1ltr 

From 
10x 

MACRONUTRIENTS(MAJOR) 

1. KNO3 1900/1.9 9.5 19  

2. NH4NO3 1650/1.6 8.25 16.5  

3. KH2PO4 170./0.17 0.85 1.7 100ml 

4. MGSO4.7H2O 
180.69/0.

18 
0.90 1.80  

5. CaCl2.2H2O 
332.20/0.

33 
1.66 3.32  

MICRONUTRIENTS(MINOR) 

  50x 100x  

1. MnSo.H2O 16.90 0.84 1.69 

10ml 

2. ZnSo4.7H2O 8.600 0.43 0.86 

3. H3BO3 6.200 0.31 0.62 

4. CuS.5H2O 0.025 0.001 0.0025 

5. CoCl2.6H2O 0.025 0.001 0.0025 

6. Na2MO4.2H2O 0.213 0.010 0.0213 

7. KI 0.830 0.041 0.083 

VITAMINS/ORGANIC 

1. 
Thiomnine 

HCL 
0.100 0.005 0.01  

2. Nicotine HCL 0.500 0.025 0.05  
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3. 
Pyridoxine 

HCL 
0.500 0.1g 0.2 10ml 

4. Glycine 2.00 0.1g 0.2  

5. Myoinositol 100 5g 10  

IRON 

1. FeSO4.7H2O 27.800 1.39 2.78 10ml 

2. 
Na2EDTA.2H2

O 
37.300 1.865 3.73  

3. Sucrose 30g/l   30g 

4. Agar 7g/l   4g 

5. pH 5.7   5.7+0.5 

Table 1: Composition of Murashige and Skoog Medium 

X. METHODOLOGY OF WORK DONE 

A. Plant Material 

Fresh stem as explant of Salvia Hispanica were collected 

from FRI, Dehradun. Stem were used as explant material. 

B. Sterilization of Explant 

For sterilization of explant steriliant mercuric chloride (0.1 

%) were tried for different time durations. For the sterilization 

of explants following procedure was adopted: 

1) Rinse the stem with tap water for 3-4 times to remove the 

dust particles.  

2) Rinse the stem with RO water for 3-4 times. 

3) Explant were washed with liquid detergent (savlon and 

cween-20 (1-2 drops) in RD bottle by gentle agitation. 

4) Stem Explants were again washed in running tap water 

to remove excess of detergent. 

5) Were then given fungicide treatment (1% Bavistin) for 

20 mint. 

6) The explant were throughly washed with sterilized 

distilled water (under laminar flow cabinet) to all remove 

all traces of fungicide. 

7) The explants so washed were surface sterilization with 

sterliant mercuric chloride (Hgcl2 @ 0.1%) for 1 and 5 

minutes to find out the best treatment for strilization of 

explants. To remove the traces of steriliant, explant were 

washed in sterilized distilled water at least 4 to 5 times. 

8) Inoculated into the media. 

XI. CULTURE MEDIA 

For establishment of cultures MS basal (Murashige & Skoog, 

1962) medium of three different composition of BAP (PGR) 

i.e. of 1BAP and 2BAP and control having no BAP 

supplemented with sucrose   (as carbohydrate source) was 

used. Total 20 flasks were prepared having 8 each for 1BAP 

and 2BAP, and   4 for control. The culture   medium was   then 

a utoclave at 1.06kg/cm2 (121oC) pressure for 15 minutes. 

Seeds explant  were  placed  vertically  and  cultured  in 

conical flasks containing MS media  in  such  a  manner that 

explants having a treatment of 1 minute with  Hgcl2 were 

placed in media having 1BAP, and  treatment of 5 minutes 

with Hgcl2 were placed in media  having 2BAP.                       

Few explants from both treatment were placed in control 

media naming C1  and C2 respectively. The whole process                       

of placement is done inside the pure aseptic condition of 

laminar air flow. 

XII. CULTURE CONDITIONS 

All the cultures were incubated in a culture   room and 

maintained   at   25oC + 2oC for 16 hours      in     light 

(illuminated by 40 watt cool white fluorescent tubes) and 8 

hours in dark. 

XIII. RESULTS & DISCUSSION 

The present studies pertained to the in vitro studies for 

micropropogation of   medicinally important   Salvia 

hispanica. This aspect dealt with aseptic culture of the seeds 

explant on media MS supplemented with 1BAP. 

XIV. STERILIZATION OF EXPLANTS 

When the stem segments treated with fungicide bavistin 

(1%w/v) further treated with 0.1% Hgcl2 for 5 minutes, 90% 

of the cultures were contamination free but explants were 

very susceptible to HgCl2 and majority of them turn black and 

died. On  repeating  the  experiments  with 0.1% HgCl2 for 1 

minute, best results  were  obtained  as maximum explants 

remained viable  and  contamination-free.(Table.2). 

S.no Steriliant 
Time       

duration 

Condition of      

explant 

1. Bavistine(0.5%) 15-20mint. 
Green and 

Healthy 

2. 
Silver 

Nano(1%) 
15-20mint. 

Green and 

Healthy 

Table 2: Effects of Sterliant on the Survival of Nodal 

Explants 

XV. INITIAL ESTABLISHMENT OF EXPLANT (SHOOT 

INDUCTION) 

Bud induction was achieved within 13 days onto MS medium 

supplemented. 

Growth regulator (mg/l) in MS media Observation 

Basal media Bud induction 

XVI. CONCLUSION 

In the present study stem explant were taken for in vitro 

propogation. For sterilization (0.5), Bavistin and (1%) Silver 

Nano was used as the sterliant. The  explant  gave best results  

when  treated  with  the  sterliant  for  15-20 minutes.But 

induction segments  were  inoculation  onto MS media.Basal  

MS  medium  (without any PGR )  was used as control. 
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Fig. 1: Stage 1.In vitro propogation of Salvia hispanica 

 

 
Fig. 2: Stage 2. In vitro bud proliferation of Salvia hispanica 

 


