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ABSTRACT

Plant biotechnology (micropropagation, secondary metabolites, etc.) is the science of growing different 
plant cells under controlled artificial environment conditions. Thence, successful plant biotechnology 
depends on the techniques of plant tissue culture. Plant tissue culture laboratories have style needs that 
distinguish them from alternative forms of laboratories and a few wants are distinctive for successfully 
plant growth as well as production of plant secondary metabolites. The most often manipulated physi-
cal parameters are light, temperature, and relative humidity within the culture vessels. The light is most 
important physical factor which might have an effect on metabolite production. Light not only affects the 
in vitro growth and developments but also very important factor affecting the production of plant sec-
ondary metabolites. The action of light on plants happens in the most part in two ways. In the first way, 
the light source gives the energy required by the plant for photosynthesis. In the second way, the signal 
which gotten by photoreceptors it regulates plant metabolism, differentiation, and growth. Temperature 
is different with the different in vitro life cycle, as well as the aim of production such as plant growth or 
secondary metabolites production.
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INTRODUCTION

Plant biotechnology is presently utilized in several fields to attain completely different objectives like: 
micropropagation, in vitro preservation and cryopreservation, secondary metabolites’ production etc. 
(Kozai and Smith, 1995).

The major factors of plant tissue culture, which are interconnected or linked to each other (Figure 
1), are a) establishment and sterilized plant material, b) media composition for culture, and c) in vitro 
physical conditions for the growth room and the culture vessel (DeFossard, 1986).

The importance of in vitro culture futures, as contrasted to any other plant production system, is the 
exacting controlled, artificial, of the environment condition surrounded the in vitro cultures. All These 
environmental factors had a significantly affected on the growth characteristics (Lumsden et al. 1994; 
Chen, 2015). Unlike plants in the field, which is growing at the unpredictable environment changes, 
each factor of the tissue culture condition, surrounding the plant cell cultures within a vessel, can be 
managed (Kozai and Smith, 1995; Isah, 2015) (Figure 2).

Physical condition, factors including temperature, light (quality, quantity and duration), air move-
ment, and the culture vessels are predetermined and can be maintained as a constant or changing during 
the growth cycle of plant cell cultures. These physical factors can be modified, controlled, to achieve 
a desired effect by controlling growth room temperature, changing vessel bottom to influence internal 
humidity, modified the light quality and quantity to reach the optimum growth of plant cell cultures 
(Kozai and Smith, 1995; Chen, 2004). This high opportunity for physical conditions control is unique to 

Figure 1. The main barriers of plant tissue culture



 

 

26 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/importance-of-artificial-environment-conditions-

on-plant-biotechnology-plant-growth-and-secondary-metabolites/265214

Related Content

Rural Innovation Using Technology in Progressive Agriculture: Empowering Women Towards

Sustainable Rural Development
Swati Bhatt, Sharat Sharmaand Pallavi Jain (2022). Driving Factors for Venture Creation and Success in

Agricultural Entrepreneurship (pp. 227-240).

www.irma-international.org/chapter/rural-innovation-using-technology-in-progressive-agriculture/292977

Cyber-Physical Systems in Agriculture: Applications, Challenges, and Future Perspectives
Sasikala Chinnasamy, L. Dharani, S. Thanujaand P. S. Kavishree (2023). Contemporary Developments in

Agricultural Cyber-Physical Systems (pp. 23-40).

www.irma-international.org/chapter/cyber-physical-systems-in-agriculture/327596

Segmenting Paddy Farmer's Attitude and Behavior: A Study Towards the Green Fertilizer

Technology Adoption Among Malaysian Paddy Farmers – Adoption of GFT
Nadia Adnan, Shahrina Md Nordinand Amir Noor Noor (2017). Driving Agribusiness With Technology

Innovations (pp. 165-190).

www.irma-international.org/chapter/segmenting-paddy-farmers-attitude-and-behavior/180153

Local Production-Based Dietary Supplement Distribution in Emerging Countries: Bienestarina

Distribution in Colombia
Jesus Gonzalez-Feliu, Carlos Osorio-Ramírez, Laura Palacios-Arguelloand Carlos Alberto Talamantes

(2018). Establishing Food Security and Alternatives to International Trade in Emerging Economies (pp.

297-315).

www.irma-international.org/chapter/local-production-based-dietary-supplement-distribution-in-emerging-

countries/186453

New Tillage Technique for Better Orchard Management: Soil Management for Orchards
Anis Elaoudand Rim Jalel (2022). Handbook of Research on Principles and Practices for Orchards

Management (pp. 161-173).

www.irma-international.org/chapter/new-tillage-technique-for-better-orchard-management/309167

http://www.igi-global.com/chapter/importance-of-artificial-environment-conditions-on-plant-biotechnology-plant-growth-and-secondary-metabolites/265214
http://www.igi-global.com/chapter/importance-of-artificial-environment-conditions-on-plant-biotechnology-plant-growth-and-secondary-metabolites/265214
http://www.irma-international.org/chapter/rural-innovation-using-technology-in-progressive-agriculture/292977
http://www.irma-international.org/chapter/cyber-physical-systems-in-agriculture/327596
http://www.irma-international.org/chapter/segmenting-paddy-farmers-attitude-and-behavior/180153
http://www.irma-international.org/chapter/local-production-based-dietary-supplement-distribution-in-emerging-countries/186453
http://www.irma-international.org/chapter/local-production-based-dietary-supplement-distribution-in-emerging-countries/186453
http://www.irma-international.org/chapter/new-tillage-technique-for-better-orchard-management/309167

