$34 % 6 NI = Vol.34 No.6
0154 12 ] SOYBEAN SCIENCE Dec. 2015

MHMAEEHMEMIEEESMRNENERES S
FEE L RER L EEE,EER ,AKE

(L el Rz HLE TREZABE, TR RN 4500025 2. ALl R TRRZERE , BBV IR /REE 1500305 3. PRV B4 B MEY RS
B, dt st 100081 )

W OE N TR R X A i SRR PR E R R | TR SCREHE R % X A R K B MR AL A T R,
Z IR RE R BIL 1) [ G v R b 3 A LR 0 M6 2 Bl o 2 1 SR B A L1062 ARSI 8 A AN 7 3%, X H HiTZE 2
I b X {5 ) 2BMEFD-6/12 #1438 H 55 i S8 S BHE A HLAN 2BMFJ-6 #4232 24 b K 5 e BB RS i AEHE FhLEA T T I [A)
T8, 5T X P K T G B b b 95 I 0 1 DX (9 338 I , X8 3k 19 AL 260 (0 Pk BB AT T 4B o 3 2 X T K R
SRR RILA LR E M SRR ISP PGB BRI 0 SEPE BE A I 5T, X AP R S S MERE A AL B AR TAE R AN
[, 25 A RS (R AR & B LA 1 B S B0 R 1A B B AR HE, 546 i 2 00 F B Sbn i, £ 35
T b DX (19 3 7 P LU R, 4 BB A8 S IORG EHE

SR R PR AR 23 M 5 KOG BRI AL FH )35 5 38 4

hESES.S225.6 Xk FRISAD : A DOI;10. 11861/j. issn. 1000-9841. 2015. 06. 1039

Adaptability Test and Analysis of Two Kinds of No-till Planter of Soybean in
Huang-Huai-Hai Region

NIU Yuan-yuan', XU Ming-chen', CHEN Hai-tao’, WU Cun-xiang’, YU Yong-chang'

(1. College of Mechanical & Electrical Engineering of Henan Agricultural University, Zhengzhou 450002, China; 2. College of Engineering of Northeast

Agricultural University, Heilongjiang, Harbin 150030, China; 3. Institute of Crop Science Chinese Academy of Agricultural Sciences, Beijing 100000,
China)

Abstract: In order to better promote the implementation of conservation tillage technology in Huang-Huai-Hai dry farming re-
gion, also want to solve the farmers in the area of no tillage planter technology of soybean demand. For the two kinds of soy-
bean no tillage planter currently used in Huang-Huai-Hai area, this paper describes the 2BMFD - 6/12 type no-till planter field
winding and 2BMFJ-6 type soybean Stubble Wheat Straw Covered no-till seeding machine working principle and field test. Ac-
cording to the quality of no tillage planter seeding detection index and method of provisions of the Ministry of agriculture agri-
cultural machinery testing center and the national standard. On the adaptability of two kinds of soybean no tillage seeder in
Huang-Huai-Hai area were studied and analyzed. The applicability of the two soybean no tillage seeder in Huang-Huai-Hai re-
gion were researched and analyzed, and had carried on the comparative analysis of the performance of the two models.
Through the equipment of two kinds of soybean planter’ s uniform seeding, kind of fat depth, dry seeds of performance re-
search, drawed such a conclusion; Although the work principle of the two soybean no tillage planter were different, had their
respective advantages and disadvantages, but these two kinds of no tillage soybean sowing machine performance parameters
could meet the requirements of national standards, and even individual indicators numerical were better than the national
standard, so these two kinds of no tillage soybean sowing machine in Huang-Huai-Hai region adaptability was strong, could re-
alize the requirement of precision sowing.
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()0 DR L BB IR (14 e IES 458 b o T) Pt e 6 30 o
A& SHHLRHE ShHER AN HERE 25 5% 3h , K HE AL A0 7 HE

H, IF A O SR $E W YA A BEAT BE . 2BMFD-6/12
T e TH B 58 R 52 S (47 b BILBE — U S8 R AT |
KAE JTE AL AR A BT | S AR A, 1 e T
FERIHILIE % 2 17 41 A 910 0 2 BE 1Y By 4 ¢ 1) 154 5% )
VA TI (18 2) 28 B8] T 1k g A5 2o A i
PR O AL TR ML , e R AT A2 Hh ARR A 70 25
B8 b B M o 1 OT 8 45 B Hh B AY 2E - g
ATl G P B T ELBN D) T B L 2,
FHCE 7 22 U BEL, BT 4 4l AL id (9 £ 7% 5 1R
T, B I ANREAS A PR AR R 1A, BEES 2 ORIR | PRI 1Y
VERL BT R 5 k25 . REXS LB HEAT A R0 i, fiff
Ty 25 50 3% RAE A Ak ik A8 v £ oA, 81 B I R AL
U WO L IS RS AT A S IR Ty, i
AR AR R T
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Fig. 1 2BMFD -6/12 full field winding with no

tillage and fertilization of soybean sowing machine
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1. J1552. J17153. JIMA,
1. Blade ;2. Knife edge;3. Hilt.
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Fig. 2 Schematic diagram of disc

cutter ditching knife
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Fig. 3 Type 2BMFJ] -6 type stubble wheat straw

covered no tillage fertilizing and seeding machine
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Fig. 4 Cleaning and covering straw

device physical map
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Table 1 The main technical parameters of two kinds of soybean no-till planter

FARSH 2BMFD -6/12 %I
2BMFD -6/12 type

Technical parameters

2BMFJ -6 7l
2BMF]J -6 type

Matching tractor power/Horsepower

HME RS (K x 52 x )
1660 x 2100 x 1350
Dimensions (length x width x height)/mm
£ Al
650
Structure quality /kg
PRV ATER 6
Row number
11hE
600
Distance between soybean lines /mm
PR IR 52
2100
Working width /mm
TR IR
30 ~40
Sowing depth /mm
it HE R 60 ~ 90 (FhMIHENL )
Fertilization depth /mm ( Lateral fertilization )
Pl 2 g
5~10
Operating speed /km+h !
FIRCYI 7N B 147 163 4 X
Ditching form Zigzag disc type
BEEHH L2

70 ~85

2750 x 1600 x 1200

450

350 ~400

1050 ~ 1200

30 ~50

80 ~ 100 ( Ff+{ljite AL )

(Lateral fertilization )
4-8

Bish A (R R )
Sharp shoe type (sowing) , chisel type (apply fertilizer)

45 ~50
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2.1 RIEFH

KT 2014 4 6 ~8 HEEFE KT HA K
R T B AR © 25 A i 50 3l 15 50 7 91 3 Ml S it
I X b BP0, R b2 B R AT
2.75 x10* kg-hm 7, i HAR A R/ E IS A
SR ELFEHY , BA S BETK 20 ~ 40 em, 3R 06 M 22 G 0
WES Fros. TR A B 2 Fhoh 3% 7 55 15 00
(1) 350 Hh /N2 AR IS, LB 75 AT 34
(2) iR g /N WK, FEFF EST, HAR B AE. T
5 M5 2% 22 W I A 5 A R R R ) B O A T 3R
Rl b 2 TR 1 S R A L X G 1
B, ARG 1 F A R S A R3S 17, ORI E 28. 9
g, MoK 1L02% , 15t 99% ; ik HIIE K
LR (N12 - P18 = K15) .

BS REuiEFFERBERR
Fig. 5 The natural straw stubble
2.2 ARt
A A N R ] ] 5 A o S A i FE 55 ol
HL) (GB/T 20865 —2007 ) Al # A A1 Site 1y A<l
HREARRINEC2007 - R FHLIE BRI AM) 450 R
PN ARA AL 56 4 5 S v ) G 4 S B b AL
REAGIN T 55 6000 77 12 S A U a3, 3k Py 2
FEHLEL 8 o P | 4% Al 2 20 kL BiOIE R | BeORF 15
BLAE
2.2.1 MA@ QRIPPERHEERAFRAH, N
TR N B BF A8 A AL 28 2 th BTV 8 A5 AT
SEYLE MERUE s FE M IS, — M 28 )5 7 AR
PTG I T AT 4% 5 ek P E
I, SR R AL A 3 I P SR B A AL 0 B
REFE bR o AR Al R A ML 22 5 S ol % AL L 3 i
AN, SR L e A 34 2 A 2 B WL R T8 5 1k 0
32K (1) HBURS AT AR ZE S B HLICHE IE % A

oA BRI E; (2) RAFEFT AR LS, A TF 1L
BN EIE%E; (3) RAERSAT AR, (A% %
YIRg FAT DT 78 25 (B 2k W00 5 i 2 . iR
B LR R A SRR A KR MIE % &
¥ o I X AR 60 m, Wi FP K 5 G R Fh L4
IR — A7 FE, 76 P R b 26 7 35 R 00 R 4% K
3 W,

2.2.2 #HAHAHM HBMEZIRHE GB/T69T3 -
2005 Bk R %5 #E A HLINES 73 ) , I AH 2R Fh
[ETHE, P F-RE IR 0 K B K 1 R BT 4% 1119 250
LA RE AR S 36 v AR R S B B, e IR bR
il BT e, Zead 22 kil i, BOHOP 391, 2
TR HOREEE & 4% 6 50 B 3G 15 50 R AR B 4 o
SEREAR B . XIS BE AR BN R 6 F1 T TR .

‘\ N ZANA

« &
829G e N

B 6 iR BE N RE 1B R

Fig. 6 Determination of seed spacing

B7 A EMRENE
Fig. 7 Experiment of sowing depth
determination
2.2.3 APRRRE SRBHE RIS Bl b4 R PTA AL
HEOR A IE R VRl s B4 Ff, HLAARE Al 60 m,
AR IR, BATLE 50 m NBEHLIEEHR 10 4>,
NTHUFE 4 J= 27 3% M T2 13 HE 2% 58 A
i, P PR R K2 S B A AL A o A K P 5 Tl R
B, FhE AL 30 ~60 mm A
2.2.4  ERATIEOL UM TR REANE R TR ER
e F s P F B EREAE B ARV B 43 ) e
FEFESEE/NT 3 om, FAFEEEERT 3 cm
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PR OL, 4003 Be KR 5 m (AT S0, W04 i
KGR FhAIL 0 Fh 1 10 BrORF RN & 2R 1B . $22 IR
Al B A AL IR B %5 5 3 T E 1Y) B Bk R LA T
Ty ARV AL A2 G 00 1R Ml 38 2 R A JS A I 0L
DU T S b 2 MR 5% P 7 RIS 6 RS AT L 19 A TR
FE WS W, BN 5 m, RS0k
Bt

2.2.5 @y E RS RS R R
W, 7R AP 25 R BE /N T 3 om RIS AT 2 5 L K T
3 em PIFRIAIX, PFPHLALACHL 3 BE K BN 5 m (1)
TR X3 P A LIRS RE Fo F B) H R

2.3 RBHERSHH

2.3.1 s@atH M2 A[LLFEH,2BMFD - 6/12
R4 340 FH By 28 98 R G A B G AP AL L 2BME) - 6 #I 2%
M S A B G it T 6 b AILTE RS A B R 0 1Y
R RE TG FEAE GRS i, MTZERS AF B 19 A
SRR AR A 0 HUR AR — IR T %€ . Rt 3X
PP G AR R ALY 38 2o PR BRGS0 T L
P HA (1&] 8a,b) , AT WL h oK &2 S 4G R AL
IR BEUN, {H I 2BMFD - 6/12 #1440 H
B i 58K S S R A AL A R B 2

R2 WHAEEHBMVLAELET SRR

Table 2 Two no tillage planter of soybean by operation of the situation

b F 7 35RO Surface coverage

PFLEALS: R/ €4 FEFPB 4 H 3R ‘ B bR
) . FEAF HAR SR i
Machine type Test times Straw crushing and returning Qualified standard
Natural stubble surface
to field surface
2BMFD -6/12 1 T35 FE No jam T35 FE No jam
2 TG ZE No jam TG ZE No jam M XK 60 m, Gk FhHLER — AT
B, AR FE R A — R BN
N Ry . )
3 JEH3E No jam KRR HOHE Slight blockage The length of the test area is 60 m, and no
2BMEJ -6 1 Fk% 3 No jam Fk% 3 No jam blocking, or only a slight blockage occurs
when the soybean no tillage sowing machine
2 TCIH%E No jam — PRI JE Slight blockage s in a stroke.
3 JC¥EZE No jam JC¥EZE No jam

a.2BMFD - 6/12 after tillage land form

A T s i
b.2BMFJ-6IAf I 1 55
b.2BMF]-6 after tillage land form

B8 WMMAERHBFHINHGEHR

Fig. 8 Two kinds of soybean seedling no tillage planter after tillage land form

2.3.2 #®AHan MFE3IALFESE,2BMFD -6/
12 A4 ik B 98 58 S HF 46 Fh AL . 2BMF) — 6 74 22 7
iy R T B 7 R it A AR R AL 1 4 2 5 34 g i
B ERbRE, F H IR S R m THEK
FrifE o IF H NEE T LUA L 2BME) - 6 I 4 3

b K G G R A it N 4% AP LR FH 9 A B 20K TR
W HERD ARl R — Bk R PE AN AT PR T
2BMFD - 6/12 7434 [ B 98 55 K & HF G L, (H
TR REA 22 AN
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Table 3 Determination of two Kkinds of no tillage planter sowing soybean quality

PERETI H FRUEAE (P FRIBE <10 om) S{E Measured value
Performance items Standard value( seed spacing <10 c¢m) 2BMFD - 6/12 2BMFJ -6
R A A%
=60.0 83.39 80. 15
Grain from the qualified rate /%
FFEFE%L Replay index /% <30.0 7.07 8.59
W& TS L Leakage index/% <I15.0 9.55 10. 31
s ZH Coefficient of variation/% <40.0 25.56 27.59
FEFREE AR
=75.0 86.28 85.17

Seeding depth qualified rate/%

2.3.3 AR E 4 BIEFEY BMFD -6/12 £l
A B 48 58 K 5L S BERE A PIL . 2BMFT - 6 7 27 3
Hby R G A A it A A BT P R S B A AL 4 R
SEELANAE A3, O B IS TR BE A3, AT A B 1k R
PR A il FE 8 T V6 1l DX ) A 203K 5 DA A
GHER L  PIFP GeAFE R AIL I G A% 32 X BB I 2 fo
HHEFIL A N E SR 2BMF) - 6 3 2 bk o f bt
TR AR TR AL 5 A S AH X A8 w5, d BHZ A AL AR 11
THE R AL 2BMEFD - 6/12 #4234 H B 4 58 K
TARHHR R LS L, Bk 2BMF) — 6 BSE 2R
B BT R it AT 95 AL R D 1Y 2 T =X B AR O
PR BMFD - 6/12 B 4x 3 P48 25 K S bk %

FALR B &2 4, 8 T8l i s, A
BHEATHMTEH .

M 4 TR S S 5 R HF ,2BMF] -6 #lZE
TR 57 G B 7 it N G R AL %) b B AR S R B
/N XS R 2BMFET — 6 U 22 24 b K 5 A 4 7 S it
NEREFALR T AT DU AL, ARl 72 b AT
ARIEFF A 88 A 1 IR 2R AR T8 ICF- 3%, P e o
TGS —Ep 1 i 2BMFD - 6/12 % 4234 H
Bf7 4 28 K G e HF 4 R ML R BRI S Jr B R f
HATUIIE , J& T HARG5 8 08— Fl, P 0 % B — Bk
AT 25 (R AR A BV 36 T AR B PR 2 (R P
R ZETFA K

x4 WHKERHBFHVLALRERT L

Table 4 Comparison of two soybean type no tillage planter seeding and fertilizing depth

HLEIY S e K GRiES AR R
Machine type Index Seeding depth /mm Qualified rate /% Coefficient of variation/%
JEE} Fertilizer 87.2 80. 6 10.2
P Seed 39.5 80. 1 9.16
2BMFD -6/12
T ) B
51.7 / /
Spacing between seed and fertilizer
AEA} Fertilizer 84.3 82.9 8.23
FhF Seed 34.8 83.6 8.79
2BMF] -6
T IS 1) B
52.9 / /
Spacing between seed and fertilizer
2.3.4 waAptE oL SUETHRIAE 2BMEFD -6/12 F Al 1 EL 1% b R R B, N A A B 1k T A

T 423 HH 7 48 48 S B 4% A ML L 2BMEF] — 6 7R 22 24 il
R 7 G B R it TS 4% o L 1 R 2 e B R AL 1)
SRR A 0 3 R 1 kL, T LAE X PR E
o BB AL BORF 7 0 340 A i L [ A o, TR Ay 3
PRIFP G B3 T AL AE AT 25 20 2 BB B v B T i

FIEAEFEFT I, HJE 2BMF] — 6 5 #E K o
BERG T RE R ALY L R o T O HRERE T
= B S  BROE T AR 0 AR
FROR, B IE DL L 2BMEFD - 6/12 79 45348 H B
PLR BRI LT D
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2.3.5 @ F RS BRATLUAS ARG R
HHEFALLE PR A [6) )2 B RS FF 7 35 T 19 3 1 4T

Cien , BEMS TG 2 [ AR EBEOR, Q& 9 Fif7R , 3xX P
FERIHLARE T 5 T2 15100 B Al 4 5% L Bk, 0 A

SIS I, U D AR AL AR 32 1 DX ) B 2 14
LA i 1R A R i ERORTER AR 1) T % 4 L
{ERLE AR 0 £ A A G I E S B4 T,
2BMFD - 6/12 4= 34 H B 48 28 K 7 5 B35 Fh ALY

SEHHITE 2K 93. 18% ,2BMFJ — 6 5 2 7 ik o %
PR A% Tt AR5 AL 04 SF- 2 1 %R 92.53% , i Ut
AJ L 2BMFD - 6/12 %I 4= 34 [ B 28 28 K G 5 Bk % Fh
BILA 20 g, BT iR O e BF G AL ™ 2R
PRIIR , A R T & ZEFE A K. 2T
2BMF] — 6 RIZE 7 K & G b 28 1 it 4% T L %) 48
R AR T A AR5 T, DR i AL LB b X P 1
THIRE PR 0 R IR — Bk, AR K v B T 5%

RS TWMHAERHBEMILHEEERII

Tab 5 Two kinds of soybean seedling no tillage planter rate comparison

—— p— FEFFE )R FEFFE )R
Straw mulching thickness ( >3 cm) Straw cover thickness( >3 cm)
Machine type Germination
1 2 3 1 2 3
£ & % Germination 227 230 225 193 195 202
2BMFD -6/12 % ZF Not germination 2 1 2 31 30 26
& 2E 3 Germination percentage 99.1 99.5 99.1 86. 1 86.7 88.6
£ & % Germination 229 231 227 189 200 190
2BMFJ -6 4 % 2F Not germination 3 1 1 35 28 33
& %2 Germination percentage 98.7 99.6 99.6 84.4 87.7 85.2
a.2BMFD-6/12 B E fig fig i memﬁﬂmFFﬁ
a.2BMFD - 6/12 type soybeand b. 2BMFJ-6 type soybean seed
B9 WHEHEMINHESER
Fig. 9 Seedling emergence of two kinds of soybean seedling no tillage planter
3 & IS A A, I T 2 2P R L A 45

3 3 X6 P R A AR R AL 1 3 N A 5
A3, BIRRHLE Y T AR JFUOR ], G 4% B0 Bl .
2BMFD - 6/12 # G & FhHLAR L A% G i e B 7T =X
GaBHE A LEA T g A AL o T AR Rl %ML
FLAFAE M )8 2 Tz AL L D T RO B 22, 4
VEY bR -2 i, 25 P BOE IR — Bk AR 22, [l i
AFAE SN T THFEREK B 8 K A5 B 2BMF) -
6 HU G BkE FR ALY TE RS B RG B8 i, ML E
56, ELAF LAt S R4 R WL BE 08 35 (3L T O 3 v 1 4
oty , B R IO T 2 i 1X 55 B0 0 43 o Bk 155 L
ZHLEAFAE (0 1) B B TAENLE T AR R R

LE-

FRAEAS Y H [B] 00 45 5, FR AT mT DAAR i an
25

(1) 33 P ol A L 2R 7 5 T T ot DX A A K ) A
BT PR RE DG R, X 1 SR BR 2 b 1 335 oy P A

(2)2BMFJ - 6 2 F£ i K G 50 8 7 7 it N %
FRHLEHERP— B e 38 23 v 24 T 2BMEFD
- 6/12 U434 W B 48 58K T S HFHE R AL ;

(3)2BMFJ - 6 I G gk ML E I 10 5 A 1) e P
%MJ‘?EHWJE’J&%EAIE (A G T Y8 A P i

REE — S A, PR TR B G 4% R 22 15 2BMFD -

6/12 i,
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(4)2BMFJ -6 AU AL A HITE RS A R
REAS B2 H BT Sy 3 ¥ 0 3 A Al | K B BsORF A5 0 1L
2BMFD - 6/12 %/l

(5)2BMFD - 6/12 B G FHL B ff FH 7 AL 8 47
JIFFVR 2%, ) b 9 22 S 3, A 4 Ak i i)+ 9% )
JECHB, (R T35 50 25 IR A2 A0 Ak 2 1945+ D9, 20 i A
FRIFAEFR ORI O 585 F) T Fh & 25, A 2 41t
THEAFRR PRI EE, I 1 R 2 = T 2BMF) -6
RIGHLE

B2 2BMFD - 6/12 %I 4= 3f B 4 28 K & 5 b
FERIHLAT 2BME] — 6 2 7 Hh K G G B A it A 4%
FAIL AR S S % A AL G ML 2 M G R 5
PE FIIETREE | BOkF 1% 0 45 1 B 46 Ar 1 AR Ik 31 B K
PRIEZR £ 2= AR AR 00 T 1 KA e, OF HAE—
FERIVEM S5 1 T FRRE W I AR D BEoK . BT LAk P A
KGR T AL AE bk B 7 B I VA b DXAH X 4
M 25 A 0 P Rl G B IS A v, A VA Ve M X 3
PEJHER , e 68 L AT HE Rl

S 3k
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