
PLANT TISSUE CULTURE 
lec 5 

 

 

 



 



Plant tissue culture is the propagation of plants 

through “cloning” an asexual method of 

reproduction. A portion (explant) of a desired 

plant is cultured in vitro (“glass”) on a defined 

medium, which promotes rapid multiplication of 

cells 

 INTRODUCTION 



The new plants are removed from the culture and 

transferred to a standard potting medium. Tissue 

culture is based on the theory of totipotency; that is, 

the genetically based ability of a nonembryonic organ 

or cell to develop along a pathway similar to that of a 

zygote, leading to the formation of a new entire plant 

identical to the original. 

 



Currently, tissue culture is being used in both 

research and commercial applications. Tissue culture 

not only provides a method of mass propagation, but 

also makes possible the production of disease-free 

plants, mutants, and secondary plant products. A 

new and important use is in the genetic engineering 

of plants. A single plant can be genetically modified 

and grown into a mature plant or plants having new 

characteristics. 

 



:of plant tissue culturestages The  

Stage I: Initiation stage. Takes the plant from in vivo (“life”) 

to in vitro. This means simply that the explant is taken from 

its normal relationships to the other plant parts and is 

placed under “test-tube” culture conditions. 

Stage II: Multiplication stage. The explant undergoes rapid 

tissue or shoot multiplication. This process can be repeated 

several times, depending upon how many plants are 

ultimately desired. 

 



 



 



 



• Stage III: Rooting stage. A different growth 

medium is used to induce root 

• formation from Stage II plants. 

• Stage IV: Acclimatization stage. Transfer of the 

plants to potting medium. 

 



Plant cell culture media 

Culture media used for the in vitro cultivation of 
plant cells are composed of three basic 
components: 

 (1) essential elements, or mineral ions, supplied 
as a complex mixture of salts; 

(2) an organic supplement supplying vitamins 
and/or amino acids; and 

(3) a source of fixed carbon; usually supplied as 
the sugar sucrose. 

 



Table 2.1(1. Some of the elements important for 

plant nutrition and their physiological function. 

These elements have to supplied by the culture 

medium in order to support the growth of 

healthy cultures in vitro. 

 



Function                                                               Element 

• Nitrogen:   Component of proteins, nucleic acids and some 

coenzymes. 

•  Potassium :    Element required in greatest amount 

• Regulates osmotic potential, principal inorganic  cation  

• Calcium:    Cell wall synthesis, membrane function, cell 

signalling. 

•  Magnesium:    Enzyme cofactor,  component of chlorophyll 

 



• Phosphorus:  Component of nucleic acids, 

energy transfer, component of intermediates in 

respiration and photosynthesis 

• Sulphur:  Component of some amino acids 

(methionine, cysteine) and some cofactors 

• Chlorine : Required for photosynthesis 

 



• Iron: Electron transfer as a component of 

cytochromes 

• Manganese: Enzyme cofactor 

• Cobalt:  Component of some vitamins 

 



• Copper: Enzyme cofactor, electron-transfer 

reactions.   

• Zinc: Enzyme cofactor, chlorophyll biosynthesis 

•  Molybdenum: Enzyme cofactor, component of 

nitrate reductase 

 



2.Organic supplements: 

Only two vitamins, thiamine (vitamin B1) and 

myoinositol (considered a Bvitamin) are 

considered essential for the culture of plant cells 

in vitro. However other vitamins are often 

added to plant cell culture media for historical 

reasons. 

 



Amino acids are also commonly included in the organic 

supplement. The 

most frequently used is glycine (arginine, asparagine, 

aspartic acid, alanine, glutamic acid, glutamine and 

proline are also used), but in many cases its inclusion is 

not essential. Amino acids provide a source of reduced 

nitrogen and , like ammonium ions, uptake causes 

acidification of the medium. Casein hydrolysate can be 

used as a relatively cheap source of a mix of amino acids. 

 



3.Carbon source 

•Sucrose is cheap, easily available, readily 
assimilated and relatively stable and is 
therefore the most commonly used carbon 
source. Other carbohydrates (such as glucose, 
maltose, galactose and sorbitol) can also be 
used., and in specialised circumstances may 
prove superior to sucrose. 

 



Gelling agents 

Media for plant cell culture in vitro can be used in either liquid or 

‘solid’ forms, depending on the type of culture being grown. For any 

culture types that require the plant cells or tissues to be grown on 

the surface of the  medium, it must be solidified (more correctly 

termed ‘gelled’). Agar, produced from seaweed, is the most 

common type of gelling agent, and is ideal for routine applications. 

However, because it is a natural product, the agar quality can vary 

from supplier to supplier and from batch to batch. 



Plant growth regulators 

Plant growth regulators are the critical media 

components in determining the developmental 

pathway of the plant cells. The plant growth 

regulators used most commonly are plant 

hormones or their synthetic analogues. 



Classes of plant growth regulators 

There are five main classes of plant growth 

regulator used in plant cell culture, namely: 

(1) auxins; promote both cell division and cell 

growth ex. IAA 

(2) cytokinins; promote cell division 

 



(3) gibberellins; They are involved in regulating 

cell elongation, 

(4) abscisic acid; to promote distinct 

developmental pathways 

(5) ethylene. associated with controlling fruit 

ripening in climacteric fruits 

 



Laboratory Requirements for 
Tissue Culture 

 

  



General Organization 

Localize each portion of the tissue culture 

procedure in a specified place in the laboratory. An 

assembly-line arrangement of work areas (such as, 

media preparation, glassware washing , sterilization, 

microscopy, and aseptic transfers) facilitates all 

operations and enhances cleanliness. 

 



:Glassware 

Use glassware that has only been used for tissue 

culture and not other experiments. Toxic metal 

ions absorbed on glassware can be especially 

troublesome. Wash glassware with laboratory 

detergent, then rinse several times with tap 

water and, finally, rinse with purified water 



High-purity Water 

Use only high-purity water in tissue culture 

procedures. Double glass distilled water or 

deionized water from an ion-exchanger are 

acceptable. Water should not be stored, but used 

immediately.  



Plant Material 

Plants used in tissue culture need to be healthy 

and actively growing. Stressed plants , particularly 

water-stressed plants, usually do not grow as 

tissue cultures. Insect and disease-free 

greenhouse plants are rendered aseptic more 

readily.  

 



Aseptic Technique 

The essence of aseptic technique is the exclusion of invading 

microorganisms during experimental procedures. If sterile 

tissues are available, then the exclusion of microorganisms is 

accomplished by using sterile instruments and culture media 

concurrently with standard 

bacteriological transfer procedures to avoid extraneous 

contamination. 

 



•Media and apparatus are rendered sterile by 
autoclaving at 15 lbs/inch2 (121°C) for 15 
minutes. 

•The use of disposable sterile plasticware 
reduces the need for some autoclaving. 
Alternative 

•Sterilization techniques such as filter 
sterilization must be employed for heat-labile 
substances like 

•cytokinins. 

 



Terminology: 

Aseptic       Free from microorganisms 

Callus        Undifferentiated, swollen cell mass 
forming under the influence of elevated plant 
hormone levels. 

Etiolation   Yellow and stretched plant; parts 
elongate until light is intercepted. 

Explant      Part of an organism used in "in 
vitro" culture. 

 



IAA Indoleacetic acid;  a plant hormone increasing 
cell elongation and, under 

certain circumstances, implicated in stimulating 
cell division and root 

formation. IAA moves in a polar manner in plants 
forming an IAA 

gradient in tissues. Orientation of plant organs, 
then, influence callus 

formation and morphogenesis. 

"in vitro" "In glass"; as in tissue culture methods 

Morphogenesis      Change in shape 

 




