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Experimental study on matrix loss in the process
of pot seedling detaching from the movable tray
FENG Shijie'?, YAN Bo', QUAN Wei', WU Mingliang'~"

(1.College of Engineering, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.College of Horticulture,
Xinyang Agriculture and Forestry University, Xinyang, Henan 464000, China; 3.Hunan Provincial Engineering
Technology Research Center for Modern Agricultural Equipment, Changsha, Hunan 410128, China)

Abstract: In order to solve the problem that the success rate of pot seedling picking decreased due to the matrix loss in
the process of the seedling detaching from the tray, orthogonal tests were carried out to study the influence of the cone
angle of seedling tray(7°, 9°, 11°), compaction degree of matrix(1.0, 1.1, 1.2) and the moisture content of matrix(55%,
60%, 66%) on matrix loss rate of pot seedling during the process of pot seedling detaching from the movable tray. The
test results showed that the average matrix loss rate was 3.09% in the process of pot seedling detaching from the movable
tray. The influence of experimental factors on the matrix loss rate were the compaction degree of matrix, the cone angle
of seedling tray and the moisture content of matrix from large to small. The optimal combination of experimental factors
was as follow: the cone angle of seedling tray was 11°, the compaction degree of matrix was 1.2 and the moisture content
of matrix was 66%, which achieved the lowest matrix loss rate of 2.62% in the process of pot seedling detaching from the
movable tray.

Keywords: movable tray; seedling pot; detaching from the tray; matrix loss rate; adhesion force
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Table 1 Orthogonal experiment factors and level
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1) 1%
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Table 2 Orthogonal test of pot seedling matrix loss rate

1) 1% 1%
1 7 66 1.0 3.79
2 7 60 1.1 3.40
3 7 55 1.2 3.02
4 9 66 1.1 3.10
5 9 60 12 2.76
6 9 55 1.0 3.18
7 11 66 12 2.62
8 11 60 1.0 3.19
9 1 55 1.1 273
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Table 3 Variance analysis of matrix loss rate
F P
0.490 2 0.245  227.206 0.01
0.060 2 0.030 27.753 0.05
0.517 2 0.259  239.763 0.01
0.002 2 0.001
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Fig.2 Force analysis of movable tray and seedling pot
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Fig.3 Force analysis of pot seedling detaching from movable tray
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