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Chapter 1 Introduction

Summary Plant propagation in vitro is a widely used biological technique in the
production of a large number of genetically identical plantlets under manually operated
environmental conditions. It has many advantages compared to conventional propagation
 techniques. Plantlets in vitro obtained from plant tissue culture have widely applied to
horticulture, agriculture and so on. Industrial-scale plantlets in vitro have became com-
mercial application in agriculture. Conventional monitoring measurements on plantlets in
vitro have limited commercial micro-propagation production and its large scale applica-
tion. Development and application of both automated environment control system and
industrial-scale measuring facilities are essential for its commercial application in agri-
culture,

This study focused on the monitoring of the growth and it’s environmental,

and tried some new research thoughts and approaches. The methods about the
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sterile dynamic monitor on the growth of the plantlets in vitro and their roots
were established. A series of models were constructed, and autotrophic ability
and photosynthetic capacity under different culture conditions for tissue culture
were predicted. The effect on plantlets in vitro transpiration rate and water use
efficiency under different nitrogen levels and subculture times was ascer-
tained. The sterile, dynamic monitoring the sucrose content, nitrogen content in
the medium and the biomass of plantlets in vitro was made via using the near in-
frared spectral analysis and image processing technology. The physiological status
was analyzed using the data of plantlets growth, sugar and nitrogen consump-
tion. [t provides the scientific basis for environmental regulation during plant tis-

sue culture production.
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