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Design of Device for Fast Propagation of Plant Sugar-free
Tissue and its Environmental Control System
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Academy of Agricultural Sciences,Beijing 100081, China)

Abstract: A 180 L culture vessel for sugar-free tissue culture with new type CO, releasing pipe and its environment
control system were designed, aiming at solving the problems existing in conventional plant tissue culture and from the
view point of practicing plant sugar-free micropropagation. By combining the three techniques of small-flow control,
three-way-valve adjustment and PWM control pattern, the CO, concentration in side of culture vessel was controlled
within 50 pmol + mol ™' around the target value. The technology of combining membrane tectoria with gas-cycle
adsorption was used to realize the auto-control of inner relative humility and the control precision has reached +2% .
The result of experiment on culturing crabapple plant sugar-free tissue indicates that this system has the function of
promoting the growth of tissue culture plantlets and improving their physiological quality.
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Fig.1 The sketch of the cultural vessel.
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a. cultural vessel structure; b. CO, discharge tube.
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Fig.2 Physical map of the cultural vessel.
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Fig.3 Distributed control system.
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Table 1 The sensor parameter of the environmental control system.
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Environment factors Producing area Detection precision Measuring range
155 Temperature E + E ELEKTRONIK Austria 0.3C 0 ~50C
% & Relative Humidity MH - 1500 Humirel America 3% 1% ~99%
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Fig. 4 Schematic diagram of the environmental control system for large culture vessel.
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Fig.5 Control curve of CO, concentration.

CO, ¥ & A7 1000 pmol - mol !, L BN 1 500

CO, concentration under 1 000 wmol « mol ~! destination with 1 500 proportional coefficient.
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RH under 80% destination and +2% control error in cultural vessel.
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Table 2 The effect of sugar-free tissue culture on growth and photosynthetic parameters of crabapple plantlets.

Abg it RALRE FHBER ik S MR %
Treatment Photosynthetic rate Stomatal conductance Transpiration rate Root number Lateral root
reatments
catme (pmol * m™ - s7") (mmol -m™> -s7") (mmol - m™% - s7") per plant number
SRR CK 1.01b 41.79a 5.77a 5.3b 3.3b
Jar
TR 3.19a 13.41b 0.29b 11.7a 25a

Sugar-free culture

[l —F)e, & B LSD 6%, FHARE X R BE (P <0.05),

According to LSD test, different small letter in each column represents signifiance at P <0. 05.
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