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Design and Test of Ginseng Precision Seeder with Ditching and
Seeding Monomer Type

LAI Qinghui' LU Qin' JIA Guangxin' QIU Xiaobao’ SU Wei' ZHAO Jinwen'
(1. College of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming 650500, China
2. Bazhou Haibao Technology Co. , Lid. , Langfang 065700, China)

Abstract; In order to solve the low mechanization rate of ginseng sowing, a ginseng precision seeder with
ditching and seeding monomer type was designed. Through the analysis of the seed dropping point of
chain spoon type precision seed-metering device for ginseng and working performance and structural
parameters of double disc trencher, the key parameters of ditching and seeding monomer were ascertained
and the whole transmission system was designed to realize the adjustable plant spacing. Then through the
construction of a soil trough test bench, the quadratic regression orthogonal rotation combination test was
done, with the operation speed, ditching depth and relative horizontal distance between furrow opener
and seed-metering device as the test factors, and the qualified index, the multiple index and the missing
index as the text indexes. Experimental results showed that when the operation speed was 0.42 m/s,
ditching depth was 45 mm and the relative horizontal distance between furrow opener and seed-metering
device was 95 mm, the qualified index was 94.53% , the multiple index was 4. 308% , and the missing
index was 1. 165% . The field experiment was carried out with 2BS — 10 ginseng precision seeder with
ditching and seeding monomer type to testify the performance of the seeder, which showed that when the
plant spacing was 4 ¢cm, the seeder’ s qualified index was 92. 7% , the multiple index was 5.0% , the
missing index was 2. 3% , the qualified rate of sowing depth was 95. 1% , and no injury was found, which
can meet the requirements of non-forest ginseng sowing.
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6. VA T4 7.S B JLBS — 1 fi AL RAS 8. B IIML BB AT

B s

Fig. 11

Lol 2 B4 3RS 4. 05N 5. BEEIK

R4 6. - HERAE G 7. JFI-HERRSLE 8. S AU JLBS -1
HERIRAY 9. R RS

Test soil trough

3.2 ZREXEHEASIERRE
BE T OGBS F BE T BT AR 2 Y 2 B0 R ) T
R 25, BB FE A AR EE 4 em, BUAE L 3 B
0.28 ~0.56 m/s, JFIHTERE N 30 ~60 mm , JT 14 48
5 HERD 2% A XF K F- B A 82,50 ~ 107. 50 mm,
PR S I O I ST Rk | BB N (SN i 2
M), SR = PR & T K S R IE AT HE B A A i B 1Y
Fk, AW Y, EHIBEE Y, w484
Y, R iR 55 R B R S I8 —HE A B AR L BT A AT F
fro BN E R NE 4 Fra, R R 5%
giRME S Pron, Hd X, X, X 2 00 o ARl
JECTF VTR EE TE A A% S HE A AR R X KT IR B
9 B 1
F4 RBEEHD

Tab.4 Experimental factors and codes

Hii Vel 2/ FEWIREE/ TR a5 HERh 2548
(m-s™") mm Xt 7K F B B/ mm
-1.682 0.28 30. 00 82.50
-1 0.34 36.00 87. 60
0 0.42 45.00 95.00
1 0.50 54.00 102. 40
1. 682 0.56 60. 00 107. 50
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Tab.5 Experiment design and results

H#E I HE A
e

X, X, X, Y\/% Y, % Yi/%
1 -1 -1 -1 93.33 6.33 0.33
2 1 -1 -1 87.00 12.33  0.67
3 -1 1 -1 9400 4.00  2.00
4 1 1 -1 90.00 8.67 1.33
5 -1 -1 1 90.00 9.67  0.33
6 1 -1 1 86.33  10.67  3.00
7 -1 1 1 88.33  10.00 1.67
8 1 1 1 92.33  5.00  2.67
9 -1.682 0 0 92.00 7.33  1.33
10 1. 682 0 0 88.00 9.00  3.00
11 0 -1.682 0 89.00 9.67 1.33
12 0 1. 682 0 92.33  5.67  2.00
13 0 0 -1.682 93.67 4.33  2.00
14 0 0 1.682 90.33 6.33  3.33
15 0 0 0 94.67  4.66  0.67
16 0 0 0 95.67 3.66  0.67
17 0 0 0 95.00 3.67  1.33
18 0 0 0 94.33 467  1.00
19 0 0 0 93.67 5.66  0.67
20 0 0 0 93.33 467  2.00
21 0 0 0 94.00 4.33  1.67
22 0 0 0 95.33  3.67  1.00
23 0 0 0 94.67  4.00  1.33

3.3 RBWERNN
3.3.1 SRR

HIH Design-Expert {1 X 45 4% 45 Bl 50 K4
HEAT 7 2200 M, 1813 7 B A B 3K PR AR B 45 SR 3k 6
Pime SHREELY, IS R R (P <0.01), [4]

ARSI P =0. 290 3, R B B3 IR AT
(ERLE S A% PR B A FZ R R . WAy,
S R /MR U VR ML B X, TR IR E X, T
285 A A KR BT X o XX, X X XX
X3 W, IR B TS, A5 E Y, A [ A
Ti e
Y, =94.53 —1.22X, +1.00X, - 0. 95X, +
1.25X,X, +1.33X,X, —=1.70X; - 1.47X; -0.99X;
(19)
3.3.2 EFFRE
FII ] Design-Expert 4 %t 5 £ 15 B0 40 % 98
HEAT 5 2240 F, WU 7 R 0 3 PR A IR 25 Rk 6
JR o GMETRECY, [H 7 B RS A B (P <
0.01) , 43 P =0.0659, KM KA WE, UEHA
AFAE 52 e H1 B 48 B0 HoAth 2 R o X HE 7 45 4K
Y, 50 KRR A TR BB X, AR 3 X, TR
285 HER BAR X KB B X, X, X, X, X, 5 X7 XS
X3 S SRS 0 A58 Y, Y [ O R
Y, =4.31 +0.69X, - 1.32X, +0. 54X, —-0.92X,X, -
1.83X,X, +1.59X] +1.41X; +0.58X; (20)
3.3.3 IWFkIREL
FIH] Design-Expert %% {4 %t I # 48 £ 50 £ 9
HEAT T 22 43 B, LA 7 B0 B PR e 25 Rk 6
JiR o INHEE AL Y, [0 H 7 R L5 BEAR W 3 (P <
0.01) ,2K4u P =0.237 1, R AN BZE,IEVA
AETE S M 5 46 8 B0 oA T 2R R . %l e 76 46 2
Y520 R/ VR 3 BE X, T 4 i 5 HE R 45 A5
JKOFHE B X, TR X, o X X, 5 X0 520 3

x6 HEDW

Tab.6 Variance analysis
Ji 2% FER SR CikEiE DR E
KU FIA AME F p SEIrA A F p TR AHE F p
el 167. 80 9 26.62  <0.0001 " 144.26 9 19.29  <0.0001 " 12. 67 9 4.92 0.0050 "
X, 20. 49 1 29.26 0.000 1™ 6.58 1 7.92 0.0146" 2.77 1 9.68 0.008 3"
X, 13.54 1 19. 34 0.0007 ™" 23.88 1 28.73 0.000 1" 1. 46 1 5.11 0.0416"°
X 12.29 1 17.55 0.001 17 3.98 1 4.79 0.0475" 2.28 1 7.97 0.0144"
X, X, 12.50 1 17.85 0.001 0" 6.72 1 8.08 0.0138" 0.90 1 3.14 0.099 8
X, X5 14.20 1 20.28 0. 000 6 ** 26.90 1 32.37 <0.0001 2.00 1 7.00 0.0202"
X, X, 0. 054 1 0.078 0.784 8 0.053 1 0. 064 0.8049 0.22 1 0.76 0.398 6
X2 46.03 1 65.73  <0.0001 ™ 39.97 1 48.09 <0.0001 " 0.69 1 2.42 0.1439
X2 34.19 1 48.82  <0.0001" 31.63 1 38.06 <0.0001" 0.016 1 0. 056 0.8163
X§ 15.73 1 22.46 0.000 4 ** 5.41 1 6.51 0.0241° 2.36 1 8.25 0.0131°
5k 2% 9.10 13 10. 80 13 3.72 13
1) 4.40 5 1.50 0.2903 7.27 5 3.29 0.0659 1.92 5 1.71 0.237 1
R 4.70 8 3.54 8 1.79 8
Js¥iil 176. 91 22 155. 06 22 16. 38 22

T = R (0.01 <P <0.05), = KRB EH (P <0.01),
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Y, =1.16 +0.45X, +0.33X, +0.41X, +
0.50X,X, +0. 39X’

3.4 XEMXMNEEIEHNEIG

38 3ok Xof 3 5 B Al 2R A b 3 AT AR R S
TR BE AR B B2 5 T 3 2 5 HE A 25 AH 6 K SF- BE 2
1) 28 FAE X G ks F8 5 Y, 520 o
30401 ARV R BE 5 0T 98 U R 58 B I X A A R B

R ]

VBl 88 B2 55 1 Vi R B 1) 28 THL I % - A 48 H50R T
o g il N 12 F s, ARl B EECh 0,35 ~
0.45 m/s, FFIH VR BE S 40 ~ 54 mm, & 4% 758 E0 B K
FE U VR FE — o W), Wi A b 3 B2 A 34 A, HERD A 5 B
I W 28 W 2 0, bSO B T, R R B AR, B A%
TR O, AR b 732 30 38 e KO I, FE R X R ok
AN K U Y 4 5 ERG 0, G 4 i B0 1Rl R
— i I, Bifi 25 V8 T B %) 38, HE o i T ol o5 v B 4
T, G A AR EO K, 2 T VR TR BE B3k 8 KO ) HE
Fofr g Y e BE ke, ELRR G R] R BK Bl Y% AR
T I A SRk, A A% 4R AR AR .

(21)

12 15l 38 5 0T 9 R 8 58 T TR 28 0 A% 48 0 Wi Y
i iz i T

Fig. 12 Response surface of interaction factors between

operation speed and trenching depth on conformity index

3.4.2  fELEEEE 5 T 4 5 HERD 25 AH XK ST B B
2 H.IUR 5 A% U 5

Vb 3 B 55 51 ¥ 4 -5 HE R 25 A X KT BE B 1 28
LIRS e 4 e ol A B 13 R AR
Al EE R 0. 35 ~0.45 m/s, T 74 % 5 HEFp e 41 % 7k
HEES g 88 ~ 97 mm B, S AR IR R K. TP S
HE Al 25 A T 7K T B B — 2 B Bt AR 3 Y 1
HEFDAF (1 B 4 0 28 B0 08 0, v FhSCR AR T, AR 4R 5L
BEAG, B A 48 B0 O, A b o 32 30 35 5 i KB, 7
Foft DX <72 AN B mT 35, 4% 5 00 0, A 4% F8 20
N VR B — 5 B Bifi 25 T Y 25 5 HE b g1 AH X KO
BE RS A3, YA I B R R B 1 2 B R
Tt =F 7 ATy 5 VR 2 5 ot Bk B =2 k2D, B A R B
T3 Y TF R -5 HER i A o 7S B 25 Ak T 735 7K P i, o

TIE BB AT HRET T, SR R R

102.40

b 7y 5

13 ARl 3 BE 5 T8 4% 5 HE R 45 AH X K F- B 88 22 .
PRI 3 % 5 A% i RIS ) A9 R T

Fig. 13 Response surface of interaction factors between

operation speed and relative horizontal distance between

ditcher and seed metering device on conformity index

3.5 RESHAURRIELR

R R B A S BUBE G L, W E A AR R BOR T
94.0% , FERRIGHUNT 4.5% I iGH8 BN T 1.5%
% BT I —HERD SR BT, oA AR E T I —HERh AR,
BEE TT 18 2 55 HEFP 28 A X K OSF BE B o 95 mm, 54k
JIT A5 B A% 2 B0 R A 181 14 o, 5 3040 ) 3 3 B A
JE R 0.35 ~0.45 m/s, TF 14 4 B BU(E 15 [ A 40 ~
54 mm BF, &8 EK T 94.0% , & # 45 £ /N T
4.5% JEHETEEUNT 1.5% o SVE R 0.42 m/s,
TR W BE R 45 mm B, RO B, AR R
94.53% ,EAEFEHH 4. 308% |, I AE KR 1. 165%

54.00

49.50 -

=

40.50 -

36.00 Y L
0.3 0.42 0.46

14 ZHAAL S BT
Fig. 14 Parameters optimization and analysis

Ry it — 20 S R AR AR 43 B 25 SR Y AT TR A R
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Tab.7 Comparison between actual test results

and optimized test results %
J A EERE R HIFEH T 4% 46 %1
R LA 94. 530 4.308 1.165
S i 36 94. 67 4.00 1.33

SR, SE T~ HERR AR B 222 DL Je 2BS — 10 BT
HEF AR SN 205 45 6 Bl LR LA 25 E , JF 76 35 MK
AL BOLARB NS R IXCHEAT T A] 1 AR 10
38 3 00 ek % AT o A P % R R, O R L 4% 4T )
072 S 28 K, 0 E R DL 5 T A2 TS B
4.1 RWHEH

60 32 P 228 3o A PRS0 4 4 19 N 2 ol A 5 2K
Mo, 283 WREHH) , I ZRETE L 1. 6 m AR 22 4L
HFT SRR 2R RS A RN 1.5 m, ASFh 1
SRR AL RS F NSF 1, N7
AR P s X A e 0 7 A AT (0 b AR
PR R RS RS
4.2 HKBWAEEHER

ARG 0 [l U9 IE 52 e §e 4 5 20K 8 10 Ak 4
R B EAR AL T A 0.42 m/s, 5 MR TE R
45 mm, JF 3 HIAE S PP AR 1~ 6 £, BV EIE pR R

H5.4.3.5.3.2.8.2.5 cm PYRERBREE T TR
BEAL I HUCRE B A9 5 17 o8 BURE X, £ BURE X Bl ) B
20 m it BB, fE 20 m A T B B b Bl 2B B £
200 Az A5, i A RO A AH AR 2 LD 1 ) R B
A5 P VA A RN Al R R SR UL £ T
AOEE ATl B0 o 7% Pl A5CR D00 65 B 375 | o L 0
SRR DN R 15 s

B
B 15 IS4k A OR
Fig. 15

Measuring sowing effect

HRREEA 4 em W, GETH LS 25 R 40K 8 Fros.
IF BRI AR A 73k %8 53 Ah 5 AP AL R A7 a5, % U
AR EI(E, 5 NY/T 1143—2006 (4% B HL5 f
PRHTHOR R ) AT XL, S5 R R 9 . 45 2R
W], TT VA —HER AR SO SR 5 R P HLAY T A1 BE
6 MLV R, AT T AR bR A S FORDRS 2 B A

#8 thEEH 4 cm RIBWE RS

Tab.8 Statistics of sowing results when plant spacing was 4 cm %
W TS it 4
VA 48 b
TR 1 2 3 5 T ff tRifE 2 15 5 R A
HERh B ML 92.5 93.5 92.0 94.5 91.0 92.7 1.35 1. 46
TR AL 5.5 4.5 6.5 3.0 5.5 5.0 1.32 26. 46
I 1% 16 51 2.0 2.0 1.5 2.5 3.5 2.3 0.76 32.97
BIRE MR 96. 5 94.0 93.5 95.5 94.0 95.1 1.29 1. 36
[y RS 0 0 0 0 0 0
*9 HERKER AL BE 75 mm 38 4 BT, A SLIE A 1R
Tab.9 Field test results % ﬁ*ﬁéjﬂ 100 mm,ﬂé’%ﬁjﬂﬂwo ?ﬁ%%ﬁhﬁ?ﬁ]
S i/ cm B L5 51 FF 140 %5 2 50, 6 FF Y —HE Bl 26 0 a0 47 1% 714

2.5 2.8 3.0 35 40 50 #Hu
R AR FEEL 88.6 89.7 90.7 92.5 92.7 93.0 =60.0

GiErE 8.9 7.7 6.4 51 50 53 <30.0
e 4% 45 31 2.5 2.6 2.9 2.4 23 1.7 <150
B A S

o 23.87 16.36 11.63 9.46 6.83 5.67 <40.0
EX e

TR E S 0.1 0 0.2 0.2 0 0.1 <1.50
5 g

(1) Bt 17— B IF 78 —HE b 5 4R 50 20K % 4%
FAL , 38 o X B AT 20N S 4 HE b i v P s 20, 18
By P O 23,37 ~ 120 mm, J% Bl 5 HE A Gk
B K P B 8 36. 08 mm 3 i 45 42 i 5615 2

BT, 75 20 HE b &5 5 OBUIE £ T 18 2% A X5 TR B EE B R
8. 37 mm , fE A & 55 XU 4T V) 5 A R K P B B
82.50 ~107. 50 mm, Jf X B AL 1Y 1% 3 & S8 k47 %
T, AR R LA SRR R 2.5 ~5 em AT

(2) #5206 5 22, R A W Il 5 e &% 1F
S AR B TV o BT VR B T IR T
sir 55 HE R AR T 2K P B2 X T 3 —HE AR M RE Y
SN IR S5 SR R L 2 T I8 A 5 HE R A AR X KPR
B oh 95 mm ANV EE K 0.35 ~0. 45 m/s, JF R )E
40 ~ 54 mm [, SAKFE RO T 94. 0% , %45 4K
INT 4. 5% , IR T 1.5% o AR 3
0.42 m/s , JFIWTHEE J 45 mm B, BOR e, S 4648
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PGSR AALT o

(3) MR 45 1IC Ak 25 2R 52 T 1) — 1 ol B A ) 22 3¢
J% 2BS — 10 BUTFiH— R R 0N 208 % 16 LR

FULIERRIT N 4 em I, 546 48 B 92. 7% , E k45
R 5.0%, ik 80 2.3% , IR G M E N
95. 1% , R KB E OL o FFAEA [F) BRI F 2547 #E
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PLTAE 1 BE B4y, Bl 2 3 [N 2 Al AROHOKS 4 4% Rl

PLEEHC , O JEAT H PR RE IS o &5 R EH IZE R 20K,
2 £ x

(1] Est, £4, skEAL AEMBASRIFEART]. RVRHGER, 2019(9) : 304 -305.

GE Maoyuan, WANG Jiao, ZHANG Guoquan. Cultivation techniques of non-woodland ginseng[ J]. Bulletin of Agricultural
Scienceand Technology, 2019(9) : 304 —305. (in Chinese)

[2] GB/T 34789—2017 AZhmFhtHE R FIE[S]. 2017.

[3] BIANY, WEI Q, WANG B, et al. Analysis on counter measures of ginseng planting industry development in Jilin Province
[J]. Modern Agriculture Research, 2019(1) ; 44 —45.

[4] Bk, FDEMH, EEZE, & ARXASHM GO SHRT]. RVIF R 5% %, 2019(1) : 107 - 108.

HUANG Kangyong, YAN Zhaobin, WANG Zhihao, et al. Design and test of air-sucking ginseng seed extractor [ J].
Agricultural Development & Equipments, 2019(1): 107 —=108. (in Chinese)

[5] #E. WESIIHNBEEHERBOTSRB[D]. R gl k¥, 2019,

ZHENG Juan. Design and experimental study on pneumatic needle precision centralized seeding device for American ginseng
[D]. Wuhan: Huazhong Agricultural University, 2019. (in Chinese)

[6] IR, B3E. ASHIEMASHPUMEFR [T]. JEatRy TR EEHR, 1987,7(2) : 34 -41.

SHENG Jiangyuan, MA Yingchun. On panax ginseng culture and its mechanized seeding[ J]. Journal of Beijing Agricultural
Engineering University, 1987, 7(2) : 34 —41. (in Chinese)

[7] CEK. RI-TEXASHFE S MBS SHMALID]. KE: HMLl KRS, 2018.

WEN Zhengbiao. Experimental study and parameter optimization of vibration — air suction ginseng seeder[ D]. Changchun: Jilin
Agricultural University, 2018. (in Chinese)

[8] WM, 207 &, i, & MEREASREXASHEHFASIOISIKET]. R, 2020, 51(7): 60 -71.

LAI Qinghui, JIA Guangxin, SU Wei, et al. Design and test of ginseng precision special-hole type seed-metering device with
convex hull[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2020, 51(7): 60 =71. (in Chinese)

(9] X3¢, XU, SRR, & ASHUWALFE B & B prsE[T]. IOl R4, 2016, 44(10) : 1537 - 1540.

LIU Wenliang, LIU Feng, FU Jiaging, et al. Study on the design of mechanical planting equipment of ginseng[ J]. Journal of
Shanxi Agricultural Sciences, 2016, 44(10) . 1537 - 1540. (in Chinese)

[10] B, MIE, BRE, & EAURHSEHTESEHREOT SRR T]. Aol hleEd, 2019, 50(3) : 46 -57.
LIAO Yitao, ZHENG Juan, LIAO Qingxi, et al. Design and experiment of positive and negative pressure combined tube-needle
centralized seeding device for American ginseng[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2019,
50(3): 46 -57. (in Chinese)

(1] Ximeds, wHHE, ERME, % NG ESHME BGOSR ] RIUEDITT, 2017, 39(3) : 213 -217.
LIU Xiaojiao, SHANG Shuqi, WANG Dongwei, et al. Design and experimental research of physical strength type seed-
metering device for panax quinquefolius[ J]. Journal of Agricultural Mechanization Research, 2017, 39(3): 213 -=217. (in
Chinese)

[12] 320, #EECE, E50,%. ML ES M ERMILN BT 5 T]. RPEBFTE, 2021, 43(11) : 83 -88.
ZHI Shuai, LIAN Zhengguo, WANG Jiasheng, et al. Design and test of shaft pinhole pneumatic precision drill for panax
quinquefolium[ J]. Journal of Agricultural Mechanization Research, 2021, 43(11) : 83 —88. (in Chinese)

[13] g, THR, HHEME, 5. Wk IFE 5 — R HLUR &P WAL s 5 S8 (1], Rl TR %4, 2017,
33(18) . 27 -35.

QIN Kuan, DING Weimin, FANG Zhichao, et al. Design and parameter optimization of double disk opener mechanism for
harvest ditch and stalk-disposing machine[ J]. Transactions of the CSAE, 2017, 33(18) : 27 —35. (in Chinese)

[14]  fEspER, 4852, BAEN8, 5. FEMA RS RSO SR [)]. R, 2020, 51(10) : 77 - 86,108.
HOU Shouyin, ZOU Zhen, WEI Zhipeng, et al. Design and experiment of flexible mechanical soybean precision seed-metering
device[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2020, 51(10): 77 —86,108. (in Chinese)

[15] XU R. w5 SR LA PR MEBGR MU T S5 (D], deat. s EgR L K%, 2017.

LIU Quanwei. Design and experiment of seed precise delivery mechanism for high-speed planter [ D ]. Beijing: China
Agricultural University, 2017. (in Chinese)

[16]  FEAZ, N, E4R,F. WA R DR R L vot S [ T]. Al AUk 2016 ,47(11) :82 - 90.
WANG Xiying, TANG Han, WANG Jinwu, et al. Optimized design and experiment on double-row cross spoon-belt potato
precision seed metering device[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2016,47(11) :82 - 90.
(in Chinese)

[17] XING H, WANG Z, LUO X, et al. Mechanism modeling and experimental analysis of seed throwing with rice pneumatic seed
metering device with adjustable seeding rate[ J]. Computers and Electronics in Agriculture, 2020, 178(2) :105697.

(18]  Wregpe, BhfhB]. AHER il R A 3 & Bt 5 e [T]. Rl TR =4, 2012, 28(22): 16 -23.

CHEN Xuegeng, ZHONG Luming. Design and test on belt-type seed delivery of air-suction metering device[ J]. Transactions
of the CSAE, 2012, 28(22): 16 —23. (in Chinese)
(THE I8 M)



98

PSS A1 M | = O 14 20224

[21]

[22]

[23]

[24]

LAI Qinghui, GAO Xiaojun, ZHANG Zhihong. Simulation and experiment of seed-filling performance of peneumatic cylinder
seed-metering device for Panax notoginseng [ J]. Transactions of the Chinese Society for Agricultural Machinery, 2016,
47(5): 27 -37. (in Chinese)

EMA, ERE, 20, . DR RAEREUE NS R G 5K [ T]. Ol B4R, 2021, 52(7) : 358 -366.
WANG Xiangyou, WANG Rongming, LI Xueqiang, et al. Design and test of humidification system for potato ventilated storage
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2021, 52(7): 358 =366. (in Chinese)

AR, PR, WHEE, S I LEAUCRBUY B R E I BT LT]. A HL R, 2012, 43(4) ¢ 66 - 69.

LI Chengsong, KAN Za, TAN Hongyang, et al. Movement process analysis on processing tomato fruit separation device[ J].
Transactions of the Chinese Society for Agricultural Machinery, 2012, 43(4) . 66 —69. (in Chinese)

R, EHG, RARRL, 5. BB i 2 B LT 5 S A [T ] RO AL 4R, 2017, 48 (11) .
156 - 164.

XIE Shengshi, WANG Chunguang, DENG Weigang, et al. Separating mechanism analysis and parameter optimization
experiment of swing separation sieve for potato and soil mixture [ J]. Transactions of the Chinese Society for Agricultural
Machinery, 2017, 48(11): 156 —164. (in Chinese)

LN, AR, KRAE, . RSN Rz s SO0 ORI 0 i s2ma [T ] R ALA R, 2019, 50(6) : 119 - 129.
WANG Lijun, CUI Youqiang, ZHENG Zhaohui, et al. Effect of different motion forms of vibrating screen on screening of
particle group[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2019, 50(6): 119 - 129. (in Chinese)

(L#ZEE 82 W)

[19]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

BaP, B, 280, & RS R SR DR BRI S e AT Sl e [T]. &l TR, 2017,
33(9). 19 -28.

LU Jinging, WANG Yingbo, LI Zihui, et al. Performance analysis and experience of cup-belt type patato seed-metering device
with flow deflector[ J]. Transactions of the CSAE, 2017, 33(9): 19 —-28. (in Chinese)

JEIE, AR, R, & #RXEKREEHEMILBT SREIT]. ROLEHEST, 2019, 41(2) . 145 - 149.

LU Yao, LU Zhaogin, LU Yingzhe, et al. Design and experiment of chain corn precision seeder[ J]. Journal of Agricultural
Mechanization Research, 2019, 41(2): 145 —149. (in Chinese)

Bop ke, BRGNS, R, % =M R L X SR ERERMILT 5mIT]. Rz, 2019,
50(1): 96 —104.

DUAN Hongbing, CHEN Zhipeng, SONG Botao, et al. Design and experiment of triangular chain half cup spoon-shaped potato
precision planter in hilly mountainous[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2019, 50 (1)
96 —104. (in Chinese)

. ZLHRAEBMILEITSRAE[D]. BW . BRI T RS, 2018.

CAO Xiulong. Design and experiment of precision feeding machine for hill-drop planter for panax notoginseng[ D]. Kunming:
Kunming University of Science and Technology, 2018. (in Chinese)

i RO MU AL RE 22 58 B . A MU T T C ) [TM . deat: d EfOL R 2R H R, 2007.

WANG Z, WEI Z, GANG C. Studies on double-disc ditching examination engineering research based on virtual
instrumentation[ J|. Journal of Agricultural Mechanization Research, 2009, 31(3): 104 - 106.

PR, s, i, S5 NERPHEAMYLT I SCEAP IR E [ T]. RO, 2013, 44(12) : 52 - 55.

LU Caiyun, LI Hongwen, HE Jin, et al. Floated support anti-blocking device of wheat no-till seeder[ J]. Transactions of the
Chinese Society for Agricultural Machinery, 2013, 44(12) . 52 =55. (in Chinese)

B, EiE2, B SUR IR E S EOE R W[ T]. RAULAFSE, 2018, 40(11) : 44 - 50.
ZHAO Yanzhong, WANG Yunxing, YU Dongdong. Study on the effect of double discs opener structural parameters on the
working performance[ J]. Journal of Agricultural Mechanization Research, 2018, 40(11) : 44 —50. (in Chinese)

G, S, WA, E T A MMM ER N RIEE N R SR [T]. ROl MU, 2018,
49(4) .60 -67.

FENG Huimin, GAO Nana, MENG Zhijun, et al. Design and experiment of deep fertilizer applicator based on autonomous
navigation for precise row-following[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2018, 49(4) . 60 -
67. (in Chinese)

TEIRAE, REE, ER, %, HLBUKF 8 255 = 8 0UE S A A S E L[] Rl TR =, 2019,
35(6) : 26 - 36.

YOU Zhaoyan, WU Huichang, PENG Baoliang, et al. Design of double disc ditching and sowing combined working machine of
Astragalus smicus for machine-harvested rice stubble field [ J]. Transactions of the CSAE, 2019, 35(6): 26 —36. (in
Chinese)



