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Design and Experiment of Embryo Side Orientation Device of Maize Seed
Based on Vibration Sorting
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Abstract; Directional sowing of maize, i.e. the tip of seeds in the soil should be in the same direction
and so does the embryo side, can improve crop yield. In order to realize the embryo side orientation of
maize seed, an embryo side orientation device of maize seed based on vibration sorting was developed.
The selector and orientor set on the spiral track of the device were innovated, the principle of embryo side
orientation was proved, and the dimension parameters and space position of the selector and the orientor
were determined. The optimum working parameters of the device were optimized by the test method. The
experiment was employed through the method of Box — Behnken orthogonal rotating center combination of
three factors and three levels. In test, dent corn seed was selected as experimental material. Combining
with extensive pre-experiment and theoretical analysis, the output voltage of the controller, the vertical
distance between the end point of the first orientor for turning over and the side wall and the vertical
distance from the end point of the first orientor for turning over to the track surface were taken as main
influencing factors, and the success rate of the embryo side orientation was taken as response index. The
optimal combination of parameters was as follows: the output voltage of the controller was 101 V, the
vertical distance between the end point of the first orientor for turning over and the side wall was
4.38 mm, and the vertical distance between the end point of the first orientor for turning over and the
track surface was 7. 96 mm. Under the optimal combination of parameters, the success rate of the embryo
side orientation was 94. 85% . The verification test was repeated three times. And in the verification test,
the success rate of the embryo side orientation was 94. 82% with the discharge rate of 85 per minute. The

actual test results were in agreement with the optimization results. In order to verify the adaptability of
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embryo side orientation device to different varieties of maize, the variety adaptability test was carried out,

and the test results showed that the success rates of the embryo side orientation of two varieties were

greater than 91% |,

which indicated that the device can meet the requirements of design. The research

laid a foundation for the development of device for mechanized directional sowing of maize, and provided

a reference for the subsequent production of seed tape of directional sowing of maize.

Key words: directional sowing of maize; embryo side orientation device; vibration sorting

0 3]

K GE (] 4% MR R Bl TR IR — BB A Y
— b Bl 5 %A% A O SRS R i A R T O 1) —
B, S A Y 03 KURDE B B0, DT RT3 5 4R v Ao
2 3 R AR B KB T A Y S K
T 1% b A T B2 0 — b 1 B S A D T B0 R i
i) — SRR 1 49 1 — B0

Xt ol T 1) — B, R T S 1], BRI B S
FEJE T LSS AR A s RT3
FR (8 JAIF ] T — ol B - ML 45 L 0 A9 T 0K FofooRis 2 i) 422
)5 N T S VAN T o R R T S
98% , {FJe 2 %% B 52 B i ) o 75 28 0k MR E A7
T8 B T T S W RO R A3 S A R B A R
DL R 18 7E 1) ORAL O 89.35% o I Ho— HLH BUE
2 RO UL, g 5 BSORP 1 R 3 B B 7 E 1) s A IX
So SCHRLO 1A OE I BE A2 B X E R M1 247
JRTET V5, WE R R 96. 4% , {H B 5K HE AT 1L I A il
T v YA, ELBEA PR IR ) e 64 A S —
] o DAL, A b BEAIE ] — Bl S PR A2 4T 4 K
TR i ) 1) B A MG EEOR REAS SE— I 1 ) 1) VR v
TE [ BORIF R E

ARWEFE LA S R I8 F K5 TARXS &, 7E
3R By ) S Al ATF A — o T K AP IR T 1] I 0 HE
PE B R E KA T AT L HE AL
ZAE N —F R A Rl OB DI OT [ A T, 2
Xl DEAT W 105 1, i EL R i 48— w1 SR
i o 3E A e o A A S OO, AR IR I TAE S
B, o8 e 8 K GE 1) B AR ) e 3R OR S
S
1 REhHEF R BRI

M T B 8 TR B 7R 7 2 KB 78 5E
li] 3t A P BE A e b AR R AR RS ORI STk
I R KR T O B SR 2 AR BES AR R
Kb R T 7E 1] 3R Bl HE P 2 BT K 92 S A 6
KFh TR ERFAE " . BT SME I 1 PR, R
R Z BN - TR 1 IR T L g JUR 3 ) P M —
TRBETE BV 389 R 98 AR i T i 1) T i 428 A , S i 7
[i] LA 5 b1l D7 1) — B0 0 T A9 X ST T A

il

P, DS IRIE ATt BEF I 516 5 Fh o 6, Rl
Wb - ROKE 2 HUAY 200 3% i A K Fl 7 B8 9
JE R BE RV R VRV FE RE VR TR B AT
GO AR KR LTSRS WUREE T 3 [l 43 i A
11.15 ~13.72 mm.7.00 ~9.58 mm .3.51 ~5.19 mm, }i
WK B 19 B w IR BE d JE Fl 535 R 7.54 ~
10.57 mm 3. 11 ~4.97 mm .0.52 ~1.08 mm, &
AT HUR Y A BE 5 Fh 4 BE Y LL B AE 0. 76 2247, IR
B B o A S8 BE A LI 0. 50 A

W

(b) WT X S 1

(c) FIHLE
B 1 B XK TINE R R
Fig.1 Shape of dent corn seed
LWis 2. JRyARSG 3.6 4103 5. R 6. F KAl Ty m)

1.1 ZELH

e sl HE R 2 B B okl 2k Sk A
HL R IR B R AR A T A A 2
N TEWIANIEL 3 R o R 3R iR Sl R R A
Hg T AR A 4 TR o RER R U B2 B
B R B TE S T B R s RE ok
TR UE A S B A A 1 TR, of I S BLR T
SE T A R AR KB AT R 4T i 5 BT
N, e B RN R B THIUE L,y Ron R S
PUIEIE L, 6 om0 Bl gz sh BB VS H , & o IR 1 E
I UIESE [, ¢ R U BLIE VB, n o R E
H{EN: S

(a) PRI

B2 PRShHER R E A
Fig.2 Structure diagram of vibration sorting device

LBl 20BEs 3008 3OARIREE 4 HIBEBR SRR 6. JRURHR



124 &l #Hl

L

2022 4

3 RS RS
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stress of seeds with embryo up during operation of device
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Schematic of parameter determination of guidance
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Tab.1 Factors and coding of experiment

H#
BHMBLA 1 20 BAmHLAY 1 4 53]
FUfUBE Y ERE TE R T A 2 R

i PR
s X, /V

B X,/mm %‘)Q/mm
-1 95 2 5.5
0 101 4 7.5
1 107 6 9.5
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Tab.2 Test design scheme and results

o K% U T A 1] B 2
X,/V X,/mm X;/mm /%
1 95 2 7.5 80.72
2 107 2 7.5 82. 40
3 95 6 7.5 83.95
4 107 6 7.5 84.32
5 95 4 5.5 84.31
6 107 4 5.5 83.32
7 95 4 9.5 84.51
8 107 4 9.5 86. 69
9 101 2 5.5 89.22
10 101 6 5.5 88. 02
11 101 2 9.5 86.74
12 101 6 9.5 91. 69
13 101 4 7.5 94.20
14 101 4 7.5 95.08
15 101 4 7.5 94. 69
16 101 4 7.5 94.34
17 101 4 7.5 95.08
R3I FEIFWER
Tab.3 Variance analysis result
ok U5 -5 Fil B B F p
LT 401.71 9 182. 55 <0.0001*
X, 1.31 1 5.37 0.0537
X, 9.90 1 40. 49 0.000 4 **
X, 2.83 1 11.58 0.0114"*
X\ X, 0.43 1 1.75 0.2269
X, X, 2.51 1 10. 27 0.0150°
X, X, 9.46 1 38.67 0.000 4 **
X 270. 84 1 1107. 68 <0.0001*
X3 61.13 1 250. 00 <0.000 1"
X3 16. 01 1 65.50 <0.000 1"
% 1.71 7
41, 1.05 3 2.09 0.2439
2% 0.67 4
S 403. 42 16

o RARRH(0.01<P<0.05), == FRWEH(P<0.01),

Y =94.68 +0.41x, +1. 11x, +0. 60x, +0. 79x,x, +
1. 54x,x, —=8.02x; =3.81x> —1.95x;  (3)
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Fig. 13 Impacts of interaction on success rate of

embryo side orientation
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Tab.4 Characteristic parameters of two varieties
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