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Design and experiment of automatic feeding seedling mechanism and

control system for rice pot seedlings

FAN Yuanjun, MA Ruijun, HUANG Qian, HUANG Mushui, ZHANG Yali
(College of Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective] To improve the accuracy and reliability of automatic feeding rice seedlings in the
orderly throwing transplanter, and reduce the seedling loss in the seedling feeding link. [ Method] A rice
seedling-row-in-position detecting scheme and its practical program method were proposed, while a belt-
type automatic seedling feeding mechanism ( BASFM ) and related control system were developed.
Through prototype test, three kinds of characteristic signals representing the plug-seedling-row-in-position
status were received based on direct-on-line detection of seedling stalk, plastic tray and magnetic bulge of
ferric tray respectively. The synthetical measure attribute of plug-seedling-row-in-position signal was sum-
marized. An optimal scheme to monitor plug-seedling-row-in-position and associated control circuit was
established. The BASFM with functions of detecting seedling-row, transporting and feeding seedling was
designed. [ Result] When body of plastic tray was chosen as a detected target, the success-detect rate was

the highest (99.78% ), magnetic bulges aside ferric tray was higher (96. 64% ) and seedling stalk was
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the lowest. When plastic tray or magnetic bulge of ferric tray was chosen as a row detected target, tray

type showed no significant effect on success-detect rate, but significant while seedling stalk was chosen as

a row detected target. For three seedling-row-in-position detecting schemes, the variance of transport

motor speed also showed no significant impact on the seedling-row-in-position detecting performance

between 30 - 60 r -

min ", [ Conclusion ] This design of BASFM and affiliated seedling-row-in-position

automatic detecting and control system can meet the performance requirements for pot-seedling-row trans-

porting and feeding in the rice seedling orderly throwing transplanter.

Key words; rice; pot seedling; automatic feeding mechanism; row-in-position detection; design and

experiment
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Fig.1 Mechanical compositions of a belt-type automatic

seedling feeding mechanism
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Fig.2 Hardware structure diagram of control circuit for a

belt-type automatic seedling feeding mechanism
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Fig.3 Rice seedlings raised in white tray
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Fig.5 Photograph of magnetic bulges aside ferric tray
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Fig. 6 Effects of transport motor speeds and tray types on evaluation indexes
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Tab.1 Two-way ANOVA of evaluation indexes based on direct-on-line detection of seedling stalk
B PN AR R 5 A Fl H ¥or F P
LTl HER 5.618 1 5.618 0.117 0.731
g 1 716.986 1 1716.986 10.844 ™ 0.003
e %, T 2% 1 919.040 1 1 919.040 16.753 ™ <0.01
Wik EHER 187.736 3 62.579 1.375 0.277
kR 98.979 3 32.993 0.156 0.899
e i 2 485.800 3 161.933 1.008 0.241
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Tab.2 Results of detecting magnetic bulges aside ferric tray n=>5
PR ik AL IR, R PN RS %
(r+min") HAAT Ikt SIELTT EXOES Tk RIS
ERENEE 30 1 1 115 0.87 0.87 98.26
40 4 1 115 3.48 0.87 95.65
50 3 1 115 2.61 0.87 96.52
60 5 3 115 4.35 2.61 93.04
AN VG 30 0 6 145 0.00 4.14 95.86
40 0 2 145 0.00 1.38 98.62
50 0 5 145 0.00 3.45 96.55
60 0 2 145 0.00 1.38 98.62
x3 HEMMENELRNTENERNAERRFESFER
Tab.3 Two-way ANOVA of evaluate indexes based on detection of magnetic bulge of ferric tray
e VP b A EEL: )i F P
BRI AY EinE 79.948 1 79.948 12.666 ™ 0.001
k%R 16.448 1 16.448 3.282 0.079
Kz B 22.485 1 22.485 1.737 0.196
vk W B R 16.557 3 5.519 0.874 0.464
kR 10.347 3 3.449 0.688 0.565
K g s 11.821 3 3.940 0.304 0.822
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