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Design and Experiment on Twin-row Soybean No-till Planter

LYU Bin, YANG Yue-qian, LIU Hong-jun, CAO Xiu-zhen, ZHOU Yong,ZHAO Shu-hong
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: In no-till planting conditions, planter is difficult to solve the matter of deep fertilization, easy to drag and heap, as
well as plug. The twin-row soybean no-till planter is designed to solve these problems. This planter included main parts of
frame, profiling mechanism, fertilizer box, seed box, depth wheel, fertilization shovel, disk opener, covering disc and press
wheel. Two drive wheels were symmetrically installed on both sides of the main beam. Each row of the drive wheel drove its
fertilizer feeder and seed metering device. Depth wheel, acute angle fertilization shovel and double disc opener were installed
in monomer beam. And depth wheel, acute angle fertilization shovel were kept in a straight line, double disc opener symmet-
ric were installed on both sides. In seeding operation, after depth wheel flatten ridge and limit the fertilizing and seeding
depth, fertilization shovel ditched furrow fertilization. After soil dropped in the furrow, the double disc opener furrowed see-
ding again so as to realize twin-row and deep side fertilizing. Finally covering disc and press wheel made the soil repression.
Depth wheel was made by tablet depth wheel which had the better performance in limiting depth and flatting ridge, and its di-
ameter was 300 mm, its width was 200 mm. The part of the fertilization shovel buried soil was designed to be acute angle circu-
lar arc type: the penetration angle was 40°, the clearance angle of penetration was 10° and the radius of curvature was 310
mm. Double disc opener was made up of disc opener and fixed mount, besides, each disc had an angle with the advancing di-
rection. As the machine forwards one side of the disc pushed soil. The disc rotated with the power of the soil resistance which
made the soil out of the original position, thus a furrow formed. Seeding pipe was installed inside each flat disc so as to realize
double row planting with a 130 mm distance between the rows. lts cutting edge angle was 7°, cutting edge inclination was 0°
and diameter was 320 mm. The results of the filed tests showed that there was no blockage in the seeding process. It was
strong in ditching buried performance and the amount back to soil was good. The qualification rate of sowing depth was more
than 90% with the coefficient of variation was less than 27.9%. Seed fertilizer vertical distance qualification rate was more
than 90% with the coefficient of variation was less than 13. 6%. Seed fertilizer horizontal distance qualification rate was grea-
ter than 85% , the coefficient of variation was less than 23. 8%. The sunning seed count was 0. | grain-m ™", average speed of
crop emergence was 1. 02 plants m ™' +d ™" and the passing efficiency was 100%. This machine meets agricultural requirements
of soybean no-till planting in Heilongjiang region.
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Table 1 Main technical parameters

i H Ttem 24 Parameter

SMERGE (K x 58 x &)

Whole machine dimensions/(mm X mm X mm

2000 x 3000 x 1200

it 3l J; Matched power/kW 33.57 ~41.03
TAEFTHE Seeding distance/mm 130
TAEZER x 478 Working ridges x Rows 4x2
HEFEHIE X Seeding mechanism wREE =
TAE# Operating speed/ (km-h ") 4~5
TAENE 5% Working width/mm 2800
FAERIE R Opener type S T8 X 5] £
HER AL 8y 71 1%38 772 Power transfer mode i + 1L s
FHEAIE A Press way R Lk it
7 1772 Covering way (3] 35 =

L FhAE s 28465 3. 8655 4. IUATOIE LI 5. 3
6 R BE T BRVRRS ; 8 HFE ;s 9. JEILE™; 10 #E AN 18 B
s 1L LR 12 RS

1:Seed box; 2:Fertilizer box; 3 ;Chain; 4 ;Profiling mech-
anism; 5; Frame; 6: Monomer rack; 7: Cutting disc; 8: Land
wheel; 9:Fertilizer shovel; 10:Disk opener; 11 ;Covering disc;
12 . Press wheel.

B1 KRETEHEMILEHEE
Fig. 1 Schematic diagram on twin-row
soybean no-till planter
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A T HE ML 75 22 PR TR AN K AE Y o L6, BT
DAL SELC AN AR, D 1 i e B Ao 24 23 P A it A 5
BT Z25%% T VAR BRI 48, HIRF 38 2B &, I BRIE
BRI AES™ AT VA 25 1 1R g 88 22 o I8 35 16 i it
NETRBE , (RAEAR PR 48, S g Hh i R o A5 R an & 2
7R

1 PR FR RS 52 50 42
1:Tablet depth wheel; 2:Wheel rack.
B2 RELEHTEE
Fig. 2 Schematic diagram of depth wheel
mE 3 fos, BREA AR R AHER /N, Kb
PR B) J, i AN B BR R 7 T, — M ELAR A 200 ~
500 mm"*" 24 R LA H SR R RE B R = 150
mm, FREFEI IR p TR AR
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p=% (1)

K p RBRIEAE Fr 52 3, kPa; Q Ry BRI %S
SZIEFE T kNS SR BRGEA il i AL, mm?®

BRI 46 fh il T AR S BT A 2K

S=AB xe (2)

K e JBR K 9, mm, AB Jy fil b 5
£, mm,

BRVRFE BR T 32 22 0 BR 1 % A R B2 0 A Ak ik
HESPRZESMYIEE, N (D) ((2) FTLUE ), FRIK
O T R 5 BB A G, G SR BR R B R A /N e
s KRS T A Ok, R AN B IRIRAE A, A fig
KL ZEGRE, Ko REME, T e =
200 mm,

e

B3 RERRGEHSHE
Fig. 3 Structure parameter of depth wheel
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e VAN S ) 5 T DR WA NS - 0 R (UK
HERH 7, AT 2 35 B DS TR

.

AN

R

a B

L AE A5 52 : 574
1:Tip of fertilization shovel;2 :Shovel shaft.
a AL, () AALBAM, (°); R Filh P
2, mm,
ais penetration angle, (°) ; B is clearance angle of penetra-
tion, (°) ;R is radius of curvature, mm.
E 4 MIEFEHSEE
Fig. 4 Structure parameter of fertilization shovel
TS S R T NE ) SC B S B A L/ At
B AR AR . TE S BOR SRR, A LA RA S
TS /NSRS, G VE, — A 25° ~ 55°3

LA, B o =40° 5 A - I A aak K B 4 i [l 7, 52 i)
TAE TR BE , ik /b A R T 2%, — R AE 5° ~ 10°3E [H]
LB = 107 J HE ™ ith 382 A /N7 2R B 5
KRG F 25, o BRI, DR o e it A 5 [
SRBCIE Iy 7 SR R4
A0 8 9 Bt (4 L Ty B, I ST A AR bR
F, VARSI it hy a5, G &1 5 e, BRI IR O Ao
TEARBRIF L O AR 7, PR ke ] i s (82 B o 7 [
SOE7 RIS
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Fig. 5 Schematic diagram of tip of fertilization shovel
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1 : Bearing chock; 2: Ditching disk; 3: Bracket.
Eo6 E&EFIFLEHME
Fig. 6 Schematic diagram of disc opener
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25 mm x 25 mm J7 %, FELE B BN OS5, B
Hi 2 50 mm,
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A LRI, mm;b HIFHTERE, mm,

B is working gradient angle, (°); m is the point of pene-
trating; mn is parallel to the earth; h is depth of entering soil ,

mm;b is trenching width, mm.
E7 BE&EFIRFLIREREE
Fig. 7 Cutting width of disc opener
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a. State of seeding
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Fig. 8 Seeding state of twin-row soybean
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b.State of crop emergence

no-till planter
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bR,
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Table 2 Testing results for performance of twin-row soybean no-till planter

TP,

; FIAEF- 34T PR FIALF- 21K Y- 5 IR B g T
AT RIRIE " . y . - i .
) Seed fertilizer average vertical ~ Seed fertilizeraverage horizontal Sunning seed Passing
Average sowing depth ) ) Speed of crop -
distance distance count ability
WHH emergence
Ttem JEu I o RS RO,
A SEIE SEIME S E S E -
BE AR atkE AR BE LR piipu
Actual Actual ) Actual Actual measure-  Actual measure-
Qualified  Z%L Qualified £ %k Qualified  Z%L Passing
measurement measurement measurement ment value ment value
rate/%  CV/% rate/%  CV/% rate/%  CV/% rate/ %
value/mm value/mm value/mm /grainem =" /plants+d ~'em 7!
FiA¥
4.1 90.0  27.9 101. 4 90.0 13.6 97.0 8.7  23.8 0.85
Left row
. 0.1 100
fify
4.7 9.7  26.6 100. 8 91.7 12.0 87.17 8.0 211 1.18

Right row
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