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Design and Test of Arc Duck-billed Garlic Seed Planter
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Abstract; The garlic aligning bud seeder, composed of single seed picking device, scale bud direction
control device, vertical planting device, transmission system, frame, ground wheel and other parts, was
designed in order to solve the problem of garlic aligning bud seeding. It can complete seed picking,
reversing, vertical planting and suppression operations at one time. According to the dimension
parameters of garlic scale bud, the key parts of the planter were optimized, mainly including the
development of large, medium and small seed picking spoons according to the dimension distribution of
garlic scale bud. A curved opening commutator was designed to make the bud tip of garlic scale bend and
expose the commutator as much as possible. The vertical planting mechanism with the middle shaft
rotating simultaneously with the driving disk was designed to realize the simultaneous stable operation of
the duck tip in 11 rows, and to realize the normal bud with the bud tip no shorter than 6 mm with the arc
commutator. Taking the ‘ Cangshan’ garlic and ‘Jinxiang’ hybrid garlic as experimental subjects, the
field seeding performance test was carried out on the seeder. The results showed that when the walking
speed was in the range of 0. 14 ~0. 19 m/s, the normal bud rate of *Jinxiang’ hybrid garlic was about
85% , while the ¢ Cangshan’ garlic was about 90% , and the single grain rate was more than 93% ,
which met the agronomic requirements of garlic sowing.
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Fig.2  Schematic of garlic seed dimensions
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PR R PR H) 909% LA b, R, X T4 & 48
wi, /NI E FHHERI R EE 1.4 ~ 2.0 Bi/s, A HI
KATHIHER S R 1.2 ~ 2.0 Fi/s, X TFEL PN
MR, TPATRRATFE A HEF B R ok 32 3458
FT 90% L /NN FE TG HERR G BE T 1 ok 28
FREA BT 90% , /NN IANTE B 45 1L 7N s i ) R
JRRFE T I PUASHER R 3 ~5 g 8528 AME R A8
ARG, SO FRATHEA T LU PO 7SR N aR A A R
I HERD R 1.4 ~ 2.0 /s i, Bk 3k 3]
90% LA I, Zf I, % T4 10 PUZSHE KR, /Nar f Y 1
FHHEREE R 1. 4 ~2.0 /s, g P38 FHEFpH
JER 1.2 ~2.0 Bi/s, KA BYE HHEF B 1.2 ~
2.0 /s,
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Tab.1 Test results %
- HEFf R g/ BRI ¢, HIFF ¢, THER g,
(Ji-s—1) INA) HA] KA INA) A KA IR hiA) KA
1.2 85.5 90. 5 9.5 9.0 8.0 2.0 5.5 1.5 3.5
1.4 90.2 91.5 9.5 5.5 6.5 4.0 4.3 2.0 3.5
4 9 A3 1.6 92.5 92.0 94.5 5.0 6.5 1.5 2.5 1.5 4.0
1.8 91.5 94.0 94.0 3.5 4.5 1.0 5.0 1.5 5.0
2.0 9.5 92.5 93.5 2.0 5.0 2.0 4.0 2.5 4.5
1.2 81 90. 0 91.5 4.0 7.0 5.5 15.0 3.0 3.0
1.4 79 90. 5 95.0 8.0 7.0 2.5 13.0 2.5 2.5
LSRR 1.6 84 91.5 95.5 2.5 6.0 2.0 13.5 2.5 2.5
1.8 82 93.8 94.0 3.0 3.3 2.5 15.0 2.9 3.5
2.0 79 90.0 92.0 3.0 2.3 2.5 18.0 7.7 5.5
4.2 MHEFESZENE RAIREEE 3 W, BOPIE R R

S A ) U P RE Y R 3R 32 2 B2 2R
[ R O B2 2R AR BE HEAT N TAB BT AL PR, 73 4
AR B 456 =7 mm; He[6] 45 19 7 ML 8503 i 4%
FIRh B2 SR A2 E I 1R] R 200 Wiz AT 23 30
LRI TR A S S~ TIT B2 158 49 16
o B I I TE] 2H B, 25 SRR SR R HE R B2 ol 4
AR 1.2.1.4 1.6, 1.8 /s, A HH = Xt
el FRIERERY RN | LUIE 2R 3O b, AT A
ENULY S S

PR Bl R G 2 R SR b S 8 2F (2R K
4 ~5 mm) IS L PUZSHE PS5 85 2F (2RI BER T4
T 6 mm) I G ANE 21 Fros, 56T R Ak 2 By
N R ARREIBTTRMT BRI 200 U,
10 A 1] 2 ELSZFE AT RS W A rr B 2 RO H

x2 EXRBAREER
Tab.2 Orthogonal test scheme and results

ARAE -
n | FRkm  fEwm | AR
mm (Bi-s™) %
1 4 1.2 65.5
2 4 1.4 71.0
3 4 1.6 72.5
4 4 1.8 71.0
5 5 1.4 74.0
6 5 1.4 76.5
7 5 1.6 77.5
8 5 1.8 73.5
9 6 1.2 89.0
10 6 1.4 88.5
11 6 1.6 88.5
12 6 1.8 82.5
13 =7 1.2 91.5
14 =7 1.4 90. 5
15 =7 1.6 87.0
16 =7 1.8 86.5

2 2 AIHT, ZEARK BT IE 2R R AR A, 2F
IAE/NT 6 mm B IE 2R R e ik 3 77. 5% , HEFD
R E X IE 2R R N IR B E ZERCR RN EEAR AR
R KGR IEZEB AR ZBR, PR KRERTET
6 mm B IEZE5 A5 B T, SA(HIR 3 T 85% £ 47,
HZERKE/NT 6 mm (185 25X} FL A BripdEig
RERSTH  IE PR A A B8R FRKERTHET
6 mm B, HEF X IE 25 25CR 52 i BH I8, OF 28 R b
A HEFR S EE A s, 25 b AR SCIF SR Y
KERFEFALIE FH 085 2F 2F R KR T4 F 6 mm, ik
B RIHEREEE A 1.2 ~ 1.6 /s,

5 HAERLE

5.1 RIEHF S

2020 4£ 9 H 20 H, 76 1A 300 A L AL
A R vl AR S e M T T 2BUX — 11 BURFRIE
ZEREFIHLAY H R PR eI, Ik 22 FiR . iR
FHHCAE L |+ HbA SR A7 G KRR 2K
RIS AR RPN TR 542 & 2438 (BHLEE
T 100 il 25 85 2R K FE R T T 6 mm WY LLBIH
61% ) A543 L PUZS e RGRR (BELSE T 100 T 2F
B 2EIK T R T4 T 6 mm B FLBI R 95% ) , il &5

] AL il

(b) FERPACR

OF LI
Fl22  HEFR LA A

Fig.22  Field performance test
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BRI 45 ORISR IE 2R A LI 515 129

TR TR TRI AR T 21 1004 RIEHIAL,
5.2 REAHERIER

RS IR DB 37/T 3705—2019 ( Kaafk FibLi
FHEARRAE ) #6147, A BRI 152 2%, 1Rk X 43K
Ja s IX DX AR 1k X, e 8l KRS 1R X5 m, )
RIX 25 m, AR FE 3 K, BOES{E ik 56 45
H BEIRIRESEC 5 200 hRAERRIE | A HURR
P EREA p, IR py (IR p, BREE G AR TR AL
ps SEIREGAEIEEL pg o
53 RBIGHTRERSH
5.3.1 B EEXHEFALERE M R 0

SR FPALAE L 1 R Y 3 2 R R A LA AT
SEHRE . FEAREE S =120 mm &40 T, LISk R i
R IR R AIE 2R IS FR br , ST AL et
ik, AR 1] 1S, 3 AR ALER X 4 & 24 8RR 1T
EHEBEE 3 AKF, 5 1.2.1.4 1.6 Pi/s HEFP#E
FEXF I, BP0, 14 0. 17 .0. 19 m/s, SR +3% iz
IREs RN 3 Fis

®3 AEITEEREMABEER

Tab.3 Test results at different walking speeds %
Wi/ R TR RIEE AR

(m-s7") P1 P2 P3 P4
0.14 93.4 5.5 2.1 88.2
0.17 94.2 3.6 2.2 85.4
0.19 93.3 3.8 2.9 84.6
0.14 93.5 4.5 2.0 91.3
0.17 93.8 3.7 2.5 90.2
0.19 94.2 3.1 2.7 88.4

=]
[a]R}

.»
NS
s
5
3

&
E
g
&
i

H 2 3 A3 A EEE KT HLEXT 4 & 2958
AR L DU 7SR () BB R YR B T 93% LU L, B
B SRLE T 6 28050, 400 HL R R A TG Fh LAY
Vb % 20 0 e 8 ) 4R sh B T HEFP 8 1
R, IEZERT M, & 2 438k 8 85% i, Kk
AR JE R FRRE RN A 28R 5 45 1L U 7S R 1Y 1 28 %
KE 90% A A7, WL AR R R A A 20 oK. 28
2BUX — 11 AU KGR IE ZE R FIHL A SRR A IE 25 0%
AT JEFPREAR 20K
5.3.2 MREEAHMSIEEL

TEVENL B 1. 4 m/s BB RIS 120 mm 5%
PFF LR A TARIRET 200 7XFFROREEE,

THREMREE S8 80, X T 4 & 24 38w BRI
121.3 mm, BRIE S 48 H6 80 99.3% , #n 1fE 22 4
1.2 mm,@ﬁ%‘:ﬁﬂif 2.1% ,Xﬂ“?%m Mﬁ%ﬁ%,
SEIRERE R 120. 8 mm, #REE S 45 F5 B0 98. 7% , R
MHEZEHN 1.3 mm, R REBON 2. 0% , 25 b W T Pifh
Ko, BERIHLAARIE 22 S 850/ R ARG R DR BRI 2
PEFIRRE PET
5.3.3 BRIRAIIEEL

TEAEMVETE A 1.4 m/s FRIEFRIE 120 mm 4%
PFF, SN SRR TAERATT 200 7R T 1 32 Fi
B TR GAR R, X T4 & 4438, T3k
FRHZREE N 17. 3 mm , FEIRAHEFEECN 91. 5% ArifE2E
3.8 mm, AR RECH 7. 6% ;¥ T2 1L U RR,
SEFRFPGEIE A 18. 5 mm , TR AARIEHN 93. 1% ,
P2 3.3 mm,BRREHK 7. 2% . LEETHL, M
AR VR B A T8 22 S BN, R R R Y &
PR — SRt
6 it

(D) BT 2BUX — 11 B RGRIE ZEEFIHL, 325
P BEURIBURN B | 2R 5 ) s o) B B BT R Ak
B ARGV LR e o 4, v — IR 58
BCHUR $e ) | LSRR R AR, B TR

()AL T FE AP LR B R S R TS
Kl 2E M RT3 A R /N 3 IR AT 5 3%
THTHUBTE D48 1) 285, 1 220 25 il R 8 28 2R 08
AT REEE R ) s BT T e ()l B K 2 5] 2 ] e E
BEREL ST R ARMLA , S2IE 11 17 P AR s R 2 R,
0B m#R B A SEIZERA/NTF 6 mm KR 2
(R IE 25 W10 A T 4238 0 1E 2R R AU

(3) H A B 25 S R W A7 3E S B 7E 0. 14 ~
0.19 m/s JEE N, ILEXT 4 £ 24438 0 1F 28 R 1k 3]
85% Fe A, WS L DY 75 5 1Y) 1F 28 Z 3K 2] 90% /2
A BRI R R FE A 2K

(4) JEASHN ZESR B 10 1 1L DU 7S R o B3 A
FERIHLIE ZERE R, 52 A 322 28 T 1F 28 23 114 G 2 ik
DHERP SR IR R R A E G R, X TIRR SR B2
RANZESFIER 525 27008 HAS 40 4 £ 243855 , I
TR K R

& £ X
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