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Design and Experiment of Picking Seedling Machinery for
Potato Tissue Culture Seedlings

Yang Li Lai Hangsheng Zhang Dongxing He Xiantao Cui Tao Wang Liangju
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: According to the characteristics of potato tissue culture seedlings and their culture
environments, a picking seedling machinery which can pick seedlings out of bottle without damage in one
time was designed. It included a manipulator of mother bottle and a seedling grasper. The seedling
grasper was used for holding the root of potato seedlings stationarily, meanwhile the manipulator moved
backward with the mother bottle. The potato seedlings and the bottle moved relatively and then most part
of the seedlings’ stems were out of the bottle, which provided good basis for the next operation in the
automated micropropagation. The key parameters of picking seedling machinery were analyzed. In order
to find the effect of the distance between the two pairs of claws, the number of each bottle, speed of
manipulator and the swing frequency of mother bottle on the result of picking seedlings, orthogonal
experiments were done. The index was inclination of culture medium after picking seedlings. The result
showed that the distance between the two pairs of claws exerted the greatest effect on the inclination of
culture medium, and other factors such as the number of each bottle, speed of manipulator and the swing
frequency of mother bottle had no significant effects. As the distance between the two pairs of claws was
26 mm, the number of potato seedlings in each bottle was 45 ~ 55, the speed of manipulator was
25 mm/s, and swing frequency of mother bottle was 2 Hz, the minimum inclination of culture medium
can be obtained by using the designed seedling mechanism for potato tissue culture seedlings.
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Fig. 1 Bottle of potato tissue culture seedlings
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Tab.1 Bottle parameters mm
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Tab.2 Parameters of potato tissue culture seedlings
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Fig.2 Sketch map and photograph of picking
seedling machinery
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Fig.3 Sketch map of seedling grasper
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Fig.4 Sketch map of loosened and clamped seedling grasper
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Fig. 6 Growth distribution of seedlings in bottle
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Fig.7 Sketch map of claws entering bottle
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Tab.3 Parameters of linear modules
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Fig.8 Sketch map of manipulator of mother bottle
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Fig.9 Sketch map of claws of mother bottle’ manipulator
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Tab.4 Coding of testing factors and levels
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Fig. 10 Result of picking seedlings out of bottle
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Tab.5 Experimental program and range

analysis of results
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1 1 1 1 1 51.0
2 1 2 2 2 43.3
3 1 3 3 3 42.0
4 2 1 2 3 34.0
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6 2 3 1 2 15.0
7 3 1 3 2 28.7
8 3 2 1 3 20.3
9 3 3 2 1 12.7
k, 45.40 37.90 28.77  35.00
k, 30.10  34.97  30.00 29.00
ky 20.57 23.23  37.33  32.10
R 24.87 14.67 8.57  6.00
k4l A, By C, D,
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Fig. 10  Photographs of orthogonal experiments’ result for picking seedlings
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Tab.6 Results of variance analysis
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experiments’ result
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