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Objectives:
a. To be acquainted with the principles, methods and  
procedures of the meristem tip culture

b. To be able to perform the meristem tip culture in the
laboratory.laboratory.
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CHEMICALS REQUIRED:

 Inorganic nutrients (N2,P,Ca,Mg,S)

 Carbon source (sugar)

 Organic supplements including

 Vitamins (Thiamine, nicotinic acid, panthonic acid, pyridoxine)

Amino acids (L-glutamine, L-asparagine, L-cysteine, Lglycine) Amino acids (L-glutamine, L-asparagine, L-cysteine, Lglycine)
 Complex organics (casein hydrolysate, coconut milk, yeast extract,  

orange juice, tomato juice)
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In vitro culture techniques for  
virus elimination

 Meristem tip culture

 Thermotherapy

 Cryotherapy Cryotherapy

 Chemotherapy

 Electrotherapy

 Combination of these methods



Why meristem tip tip culture?

Rate of cell division is high  
then virus multiplicationthen virus multiplication

High metabolic activity , no  
virus replication

 No vascular system , no
movement of viruses

Endogenous auxin level high ,  
inhibit virus multiplication
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Principle:

 Morel and Martin (1952) developed the technique
of meristem culture for in vivo virus eradication of
Dahlia.

 The cultivation of axillary or apical meristems,
particularly of shoot apical meristem is known as
meristem tip culture.meristem tip culture.

 The meristem or shoot apex is an active cell which

is about 0.1 mm diameter and 0.25 mm long.

 It is totipotent region that produces all the upper
parts of plants and, when cultured, can be grown into

a shoot that can be rooted to form a whole plant.

 It does not involve the regeneration of a new shoot
meristem.

 Meristem culture involves the development of an
already existing shoot apical meristem and the
regeneration of adventitious roots.
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Virus elimination depends on:
 Meristem explant size
 Bud location : terminal bud >have stronger growth potential than  

lateral.

> winter & summer; after Season: early spring & early autumn  
dormancy of storage organsdormancy of storage organs

 Heat treatment : in water or in air
 Culture media : high concentrations of growth hormones inhibit  

virus growth



Brief list of disease free plants



Some of the works on the meristem tip  
culture



Photographs of sugarcane development from bud meristem explant to regenerated plant: (a) freshly
excised bud meristem; (b) after 2 weeks, the meristem just emerging surrounded by leaf scales, which
turned brownish; (c) after 6 weeks, with embryogenic calli in the middle and nonembryogenic calli at the
sides; (d) embryogenic callus ready for regeneration; (e) after 2 months, regenerated plants in a Petri dish;
(f) after 4 months, regenerated plants in soil
Fitch, M., Lehrer, A., Komor, E., & Moore, P. (2001). Elimination of Sugarcane yellow leaf virus from
infected sugarcane plants by meristem tip culture visualized by tissue blot immunoassay. Plant
Pathology, 50(6), 678.



PRODUCTION OFTHEVIRUS FREE PLANTS BYMERISTEM
TIPCULTURE

Chemotherapy and Meristem tip culture
1.Chemotherapy can be used with meristem-tip culture to increase the incidence of VF plants (Hollings,
1965; Walkey 1985).

2.Chemotherapy uses compounds such as ribavirin (Virazole) or vidarabine (Vira A),
Actinomycin-D, Cyclohexamide, that affect the virus multiplication added into the culture medium
for curing the shoot tips virus.

3.The principle of chemotherapy is similar to that of heat treatment in that the compound allows the virus
to degrade and not allow it to multiply.to degrade and not allow it to multiply.
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Thermo-therapy and Meristem Culture
Ram et al., 2005

Plants are exposed to temperature between 35 to 40°C

Growing host plants at higher temperatures significantly reducesGrowing host plants at higher temperatures significantly reduces
replication of many plant viruses by disrupting viral ssRNA and
dsRNA synthesis.

Effective against iso-metric and thread –like viruses.

Hot air treatment appears to be more successful in eliminating virus
than the hot water method and causes less damage to the plant tissue.
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Protocal
 Apical meristem tips (domes of

actively dividing cells with 1-2 leaf
primordia) were excised in sterile
conditions either from in vivo or in
vitro plants or highly proliferatingvitro plants or highly proliferating
meristems

 Transferred to glass tubes on 10 ml of
solid MS medium

 Tubes were maintained at 24 ± 1°C
in dark conditions for 3 days, and then
under standard illuminated conditions





Steps of meristem tip culture

Stage 0:  
preparation of  
donor plant

Stage 1:  
Initiation  Initiation  
stage

Stage 2:  
Multiplication  
stage

Stage 3:
Rooting stage

Stage 4:  
Acclimatization stage

Hussain, A., Ahmed, I., Qarshi, Nazir, H. and Ullah, I. (2012). Plant Tissue  
Culture: Current Status and Opportunities. P 10.
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STAGES OF
MERISTEM CULTURE
Stage 1: Culture
establishment stage

 Stage when explant may
develop into single shootdevelop into single shoot
or multiple shoots.

 At this stage explant are
supplements with
cytokinin like BA,
kinetin and 2iP.
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Stage 2:
• The objective is to

multiply the propagule and
for this axillary shoot
proliferation is followed
as it maintains higher
genetic stability.genetic stability.

• In axillary shoot  
proliferation, high levels
of cytokinin are utilized to
overcome the apical
dominance.
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Stage 3:

 purpose is
regeneration of
adventitious roots
from the shoots obtain
in stage 2in stage 2

 Numerous studies have
indicated that NAA is
followed by IBA,IAA,

and other
are used for

2,4-D
auxins
induction of root
generation.
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Conclusion:

 Meristem tip culture is very effective method of cloning of plant  
material and to develop virus free clean plant stock.

 Specific protocols, need to developed for different species/genotypes

 Combination of techniques for virus elimination is more effective Combination of techniques for virus elimination is more effective
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