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Preface

Micropropagation or plant tissue culture comprises a set of in vitro tech-
niques, methods, and strategies that are part of the group of technologies 
called plant biotechnology. Plant tissue culture technology is playing an 
increasingly important role in basic and applied studies. Also, the applica-
tion of tissue-culture technology, as a central tool or as an adjunct to other 
methods, including recombinant DNA techniques, is at the vanguard in plant 
modification and improvement for agriculture, horticulture and forestry.

Tree propagation in vitro has been a difficult proposition compared to 
other plants. The response of explants is primarily determined by genotype, 
physiological state of the tissue, and time of the year when the explants are 
collected and cultured. While most nurserymen have been introduced to the 
techniques and advantages of micropropagation, few have ventured to use 
it as a propagation tool. The applicability of micropropagation for woody 
trees has been demonstrated as feasible since all aspects of the technology 
have confirmed the fact that trees produced by this method look like and 
grow like their counterparts produced by traditional methods of cloning. The 
tree species in forest, plantation, and urban environments are important bio-
logical resources that play a major role in the economy and the ecology of 
terrestrial ecosystems, and they have aesthetic and spiritual value. Because 
of these many values of the tree species, preserving forest tree biodiversity 
through the use of biotechnological approaches should be an integral compo-
nent in any forestry program in addition to large-scale ecologically sustain-
able forest management and preservation of the urban forest environment. 
Biotechnological tools are available for conserving tree species as well as 
genetic characterization that will be needed for deployment of germplasm 
through restoration activities. This book concentrates on the biotechnological 
tools available for multiplying, conserving, characterizing, evaluating, and 
enhancing the forest tree biodiversity, especially a multipurpose semi-arid 
tree Balanites aegyptiaca Del.

Micropropagation has gained the status of a multibillion dollar-industry 
being practiced in hundreds of biotechnology laboratories and nurseries 
throughout the world. As compared to annual herbaceous plants, tissue cul-
ture of trees is a difficult proposition mainly because of their being intractable 
to regenerate and slow growing and having the problems of dormancy, juve-
nility versus maturity, phenolics, and endogenous infection as well as great 
physiological variation in explants collected from fields besides less consis-
tent efforts made at the global level. In vitro micropropagation has proved, in 
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the recent past, a means for supply of planting material for forestry. Differ-
ent basal media, plant growth regulators, media additives, and carbohydrate 
sources are being used to manipulate culture conditions in vitro for propaga-
tion of forest trees. Micropropagation of forest trees in vitro is not only a 
means for mass scale propagation of superior clones of tree species but it can 
also be used for developing transgenic plants and conservation of germplasm 
through cryopreservation.

We anticipate that the conclusion of this book will be an increased aware-
ness of the fact that there is still a great need for strategic research in applied 
sciences like plant biotechnology. The contents of the book also provide an 
indication of some of the information in which plant biotechnology (in vitro 
culture of trees) is likely to go in the coming years. At the very least, we feel 
that it should provide a source of background information and references 
to both students and researchers alike who wish to initiate or broaden their 
interests in the field.

It is noticeable that many of the chapters described in this book tend to be 
complimentary to each other, particularly where a combination of techniques 
may be required to achieve an ideal objective. This reinforce a vision held by 
us that plant biotechnology can rightly be considered a novel and key area of 
research involving both the applied and basic aspects of plant sciences.

September 2013 Dr. Ankita Varshney
Prof. Mohammad Anis
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