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Design and Test of 2ZY — 6 Rapeseed Carpet Seedling Transplanter

WU Jun YU Wenyi ZHANG Min WU Chongyou JIANG Lan TANG Qing
( Nanjing Institute of Agriculture Mechanization, Ministry of Agriculture and Rural Affairs, Nanjing 210014, China)

Abstract: Rapeseed is the most important oil crops in China. Rapeseed seedling transplantation is a chief
cultivation pattern in the crop rotation area of rice and rapeseed. The existing transplanter took the soil
mobility as a prerequisite for transplanting, which was not suitable for the sticky soil of rice stubble field.
In addition, the working efficiency of transplanter was low. In order to improve the present situation of
rapeseed mechanized transplanting, a 2ZY — 6 type rapeseed carpet seedling transplanter which could
finish ditching, transplanting and compacting all at once was designed with the reference principle of the
rice transplanter. The efficiency of the rapeseed carpet seedling transplanter could reach up to 10 times
higher than that of a traditional rapeseed transplanter. The rapeseed carpet seedling transplanter got rid of
the limitation of soil mobility and had strong ability to adapt the soil environment of paddy stubble field.
Rapeseed carpet seedling transplanter consisted of a furrow opener, seedling feeder mechanism, planting
mechanism and compacting mechanism. The furrow opener adopted the design of corrugated disc. The
stubble breaking ability was strong and the furrow type was stable which was beneficial to the subsequent
planting of seedlings into the gap. The mechanical hydraulic copying mechanism was designed to control
the planting depth under the condition of uneven soil. The V-shaped compacting mechanism was
designed, and the suppressing wheel which adopted the V type symmetrically to arrange through a
longitudinal deflection angle was used to cut the soil at the sharp angle and push the soil at side direction.
The soil on both sides of the seedling ditch was squeezed around the seedling through the suppressing
wheel, and the seedlings were compacted and kept upright. At the same time, the key components and
parameters of the planting system were optimized according to the agronomic requirements of rapeseed
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transplanting, and the requirements of large area and the low number of cutting block and picking
seedling of rapeseed carpet seedling were realized. The performance test of the rapeseed carpet seedling
transplanter was carried out under the paddy soil and dry stubble soil. The test results showed that the
transplanting effect was outstanding when the moisture content of paddy soil was 25% ~30% , and the
average transplanting qualified rate was up to 85. 66% . The best transplanting quality was obtained in dry
stubble field when the moisture content of dry stubble soil was 17.6% ~ 26.8% , and the highest
transplanting qualified rate was 87.01% . The transplanting speed of paddy soil should be kept within
1. 15 m/s, and the transplanting speed of dry stubble soil should be kept within 0.8 ~ 1.2 m/s, which
can directly satisfy the requirements of rapeseed transplanting agronomy. This study provided a reference
for users to use rapeseed carpet seedling transplanter and select suitable transplanting conditions.

Key words: rapeseed; tansplanter; carpet seedling; performance test

0 358

B, TR E SRR AR 2R TR
T, T2 AR, 2 T4 kR,
A 121 A SR AL R 4 A SRS AL 32 A
FE WG T8 )R F I 54T /R AR AR S I 54T 7 Us
YA AR IR B AR AR B L UR Y AN IS
K FEHE R E A N ISR RS AR AR
R RE ARG, ANIE ST A R AR L Sk
AR QBRI TI IR B gy | Sicture of 22Y 6 rapesced carpet seedling transplanter
BRI Ry 45 Y/ min F1 60 B/ min, /EML ORI LARBHURSE 2. B0/ VAR A 3 BURIRRE 4. RHOTIRE
PR TS HE K1 12 h0 R 28 B Futura 42 H 30 7¢ BOSRMEE 6 WEM 7.8 LBULHLD
L R AR ML B i B AR RN 133 WK/ (min - 1T) ,H 1B AE TR U RS ] 5 e 4 | [ 5 O o 1
SRk .50, X EARE B BOR P SLATIONE RSt 000 S0 5025 8 PO 40 5 AL
a4 H IR ARMLAE 1338 W AR ROR T2 55 R AR RE S 1700 mm , Bl VR B F A 5y
T3 T ANE K RS EE SR RS AR . W 2 i,

Rt , 3 D)7 BEARZHT R & i AR =L I & 1.2 SHERE MK
R RE AU, LA DR 7 7K e 76 28 B 8 vl Sk K T IE RS AR B B B R R
AR 155 U RS AR X — ) 2 VT S A T =5 Je A L TSEFER T LA T R Ol B B L
[, A SCHE K R AE RALIS S0 ) JEmil | #4918l ) GiE 75K 580 mm 55 280 mm [ b7 E B £ 7 155 1, ot
ODAE UK R BURSSCR AR R e % 600 B/ 4k, T 80 ~ 120 mm, 10
RO, SCBM AR R TE BZ R LI 5 g np o /O NTFAET 10% . RSk GET 5K

Bl 1 2ZY -6 BLSEBR B B 45t 1]

LB 3 -5 I BERREF ST GRIM R 2L,
1 BN EEHAER 1.3 EERARER |

B AL =38 TOE A A B BEAE A RS AR ICR
1.1 EHZEN A DORTH e R NTEIE S /RS R IR 2o A Bu i

27Y — 6 BUIEEEE R T R L T SR gL RS IKSh T ST I AR mE 0 LR Ak R kb Ty 52

B VIS L SN IR R R SR
EFVE L BRI SE R AL, AR P 1
Bios

Forb B i Ur g R B SRR R LT R R
KA B R AT LR B9 300 Ao AR A e AR A TR ] o 1
Bz AR R 1900 mm, A4S T AR 43 8] F
B77 1B A5 R AT, Bl 0 U 4 IR 2 8 2 R 5 e it
TR e AR 1] 7 4 T2 JAE AR 1] B 2 4 1 400 mm,

I SRR B R AR LA A IS AR AT A A A
1, BARE RFEFR: 2256 1.9 ~2.0 m, PisK i 5
0.15 ~0.2 m, BEATEEN 0. 3 m, BREFAR HfE Fivke 25 2
TR EAY

2 KREHHRITESHSHR

2.1 FHEEEIZIT
AR SCEF XTSRRI BB MALE R A



512 4] R A 27Y — 6 BN R AL B 1 97

[ W UL |
. 900 mm -

RIS

U] T (T e [T} _

|eie) R Q$§ BE gl :
1400 mm

s UEER &
1700 mm
< — 1900 mm____ 5

B2 AR T M i Eon R

Fig.2 Installation method and location of working parts

] F KRB IR v A1 B0, X BB 3895 TAES
Bk A7 18 W ME 8 B, DAE A S B IR O U B gk
O R TR R AR AR S R
iR ST ON =RV Qe TR 6 =i 3 SO (ED S B
AR, AR K A A AZ PRl 2 AR 2 R E IR
P 280 mm x 580 mm AR EH AL E AT, 000
JE K HAEIA #] 600 #R/ 4%, AL TR &,
PRIk B B 3 e 1 TR ik B i 92 B [ Ok R
TEECHT 25 7 CRAR T ARIEME (10% ) 10" [l k47
T EC BRI 25 R A B R A Y G [
oA 10,1214 16,18 B, B 25 7OR MK IR N
6.8% 8.4% 12.2% 15.7% 18.3%

R 328 56 285 55 40 A ml i, BB Tl 50 HU(E Ol 12
i B4R B 1 % 5 280/12 =23. 3 mm, % B R4
] 8% 2y (] B F1 PR AR O S5 LR BT 98 B oK F
FERERE 10 B8 S HE B, UM N 26 mm, BRLEF 98 N
20 mm,
2.1.1 I2hERhAME

FEFR IR e G 1A 1E S BE 2 T IR AR 2 AFAE,
DB R MR A AN ) T 22 LA — R 9 B e T
£, 2 BAE SR IE FCT WRE R 1) T A N T R e
FEAE FHG 1 fs s, T ARERR 3 1k 27 /N )
FERRAG, A T R RS A B HLA B9 B Bl ek a2
K, 8 H BGFHE S o, <38°, [R5 JEAZ e NI
PERIE R E 456 5 oK 2 B0 ML % e il EL
BB, B AR LI ER B A2 ¢ =22 mm
2.1.2 IREAE IR

W HE A MR P e R A ) T R ) B A
AR TCHRURI A1) (0] BSORF 6T 17, TR BRI — YK
BRI B — AR . ZERT S & & e ARl
IALHE A 23. 3 mm, URR [FIBCH 1284777

S =0bZ/7 15 HIZGEREIREE S =20. 5 mm,
Kb o W, mm; 2, N B L sh i s 50 Z,
L ievis,

2.1.3 BAHLSTE

KAy B CBAE AT HE A 30 mm, B2k 58 N
16 mm , SEFRBRA AR 58 52 A 281 mm , HUARS 1k 1 B v
J&# A 280 mm,,

B L=bn +2c AN AT L =255 mm,
o n R HUCRR 1B ¢ SR 32 SRR S (R AR IE B I
W, 28RBS R /NT S/2 , R CH ¢ =7.5 mm)

U ) HAR TS E i 3 R

WANISNNINNINNNNN

20.5x12=246

K3 Rheit SRR ER

Fig.3 Design parameters of screw shaft

2.2 ZhhVIEREET
2.2.1 Y4B 545

TEA VED R RRS FHE 55 ARG A2 B EA T3 =
BRI BARET, th TAREFFAR R B, 25K, A 5 ik
Bi MBS IR 25 A 2 RME AR METT Hh AR R Al 2 . A
ISR 8l 77 3K Bl i £ [ 5% 1) V14 7 26, i T 80k
MR AT AT — 8 YRR 2 5 SR AR X AR A Rk 1
TR [k s % s ) 71 O R VW RS FRARAE , A 5K
Bij L RS AR 2E LS JF H SRR 3/, TR R T4 fig
TE BB A TG BB R AHPIR R . I RIIETh S D)k
e E DR ELIRAS BRI 10 58 B W K TR 5
JE , FFIAER R R BETE A B L FF H 20 ~ 25 mm B%E
W, PRI T S8 #5058 ¢ R 23 mm, — L
FEHLH I SR 35 B A2 D A 400 ~ 500 mm, D #&K, JJ
MR, AR LR, A, ke T
Ol gE R A TS BOR B ASAR B R B BA
TREEA 30 ~ 50 mm, H—MBeih = BRI /N 27 59
FRBLZS (6] A7 B 2% S8 8 D 80 & nl 5% 242 D =
330 mm' 7" IR LA EANE 4 R, Bk
EFnE S iR,
2.2.2 WERSA

Y14 B 45 10 20 07 R Ad R & sh AL 2ok 4 1 2 3k



2020 4

K4 JHEE LR B
Fig.4 Construction drawing of furrow opener
LR 2. Bk 3 T M0y 4. R 5. EatA
i 6. MAENER

JL_ﬁ
K5 JHESITEH R A
Fig.5 Construction drawing of furrow opener
LbRERE 2. BEE 3. Dk 4. ME 5. RoR
SR 7. 18
YR, i T S R TR IR UR ALK Al 5 | B —&
o3 AOVUPRA e | 18 i 1% sht A i 3 7 22 10 2R 9K
ST TR TAE . WU 238 5 5% 22 28 s R A 7 JRUi
BHLHLZE b WS anE 6 s, s RS AL 4G
AR, W DR, E TR AE R AR 1] VAR I
W 71 Y e 2 RS 2 i R 2, LA R S 3k A [ i ok
UE SR o S HLIE AL Sh 3K ST 2, T B ik
ELAR RSNV [

6. I

Ko kARG
Fig.6 Diagram of hydraulic system circuit
LOERA 2. Wl iR 3 EIAE 4. R S R

6. WL 7. Wik 8. MM RS

2.3 BRifirkELIT

K U R G VE AR AR AL 5 B 4 i
T, RIZEREARAIL T AE i i v A 405 fi bt S 107 8 114 R 285
AN R AT IR, DT 75 -5 47 o ) a2 1 92 o ¥k e i

MBI T, S BB TR BE 42 . 11 7 S i
SIRBCR B P, b iy A RN 8 SR SHE
2R PEAT R TR ESE S B D E AR =
P HLA , MRS R FH e b 38 9 B AUBURLAR 254
ST TR, LA fioh st RN B A0 4 v R i
MR RE SR SR AR SRR SR EE MBS A B . C
B T AR IR A i I 7 3 {5 5 AR BOHLA , b 4 i
C S PR S R RETTlE (HUMIR) A%, Bk A 5
SURHR S, 214 fnk 8 17 7 425 e o 1A % 52 3] ot v g
JEARAGI 337 B BN TR AU AR AR 1 it 2 8 Ak
M S AR A R ST TR 2

7

(&3
1
/’#_q“\_,:>?;2::;—-eﬁmm
B 7 b5 3R B A i 1A

Fig.7 Structure of ground signal acquisition device

1. N 5 2. W8 3. XU 40 S s R 6.k

e
BT HEENMEIET
FESERUTIE DI O B SE TP S, T2k
FFH A A WA R0 4 A S 55 BN AR IR, R
8 R E RIS R, EGE N R R R AR
VR RFC LA X PR A3 R 5 2%, il 1 AR 3¢
o ARSI RS t SO S8 40 B0 Ay
A e LA AR, TAERS AL B R R IE K
S AV DY BT ) R R - TRE
BRI R 6 AR FR ST BT AL A, [A]
#5300 mm , 5 7R [ REXT R, AFHE R 00 37 B0 it
e B IR [ A [ 4 b A AR ST R e R AL
(ARG =VARE g A W a [ VAL ST S S LS
I N D R | e N
B ES R s B E R 8 TR

7T 8. R
2.4

—F = & =
=t
J\\ &)/ TR\V-Ya\N-Y/ ]
\
) V { l; & NT VU
4 : 6 7

K8 HIEARIFES R B A
Fig.8 Construction drawing of compacting part
L33 2. 5fsREY 3. WUERHIER 4 8 5. MBI 6.
HRE 7y



F12H

SR %5, 27Y -6 BRI B AN BT 5% 99

B ERR EES AR A AT
SR A A A LA RO B (BE S 58 PR 48 A/
W) o BUTAS EAR EE R IR W AR B A DL
PLE AL PERE , W) I PRI A 7RV b 2 R oA
PERB G G RRIERR 2w A
PRAE RS AR ML R 58 RSP 280, I A0 S S AR
4 350 mm,, FEAE LR AITIA SERE T E /N T
THA SEVEA By 3 s T D0, T GAAR, HRTF—
TE B GERE TR R G B0 T, e i/, X L ik
FFRAARCR 7R ML AL | 25 6 52 e 28 0 1 o % 4% 9
JE59 50 mm , HHYE I Hr A B 4 8 e A 0K
T RS A B, X 38 i 55 st MR  E e A i R
I B HE 5 R A2 /N (R TR R T AR R
B JIRRAR, BUR R R Sh 22 BB R, TR
REARAE LSRRI T, LRSS RS 22 , AR B
e e ARSI B3 I A0 - 8 fm) A T, AR S i Y
TIVERUAS S AT A 112 BN 1] 385 s 38 DAfel - S 4435
RPVEL A H A, Dk SR 45 0, 80 58 T B L A
DR T R I M T LA, A X A e e T LA
Guite i L K

3 HiEE

3.1 I SIS U ER

2018 4 10 H 43 5iAE 2 B8 I o T ML 44
ST R KRR R BT T SRR Ml 5 A
P IR A A 3 AR A | - RS
BEMRAR A R R A B RN FP R 45, AR IR A% 4k
PLTAESHOMB AR IR 7 A S bR IR 17 7%
e, A T A RS AR IR 12 em, 5 S AR
A 16 em , [ 9 JEFLARHL 40 5 A6 R A HH AR FH PREE
T AT,

T . R
E9 HIERKEE
Fig.9 Picture of field testing

3.2 KA ZE

B TS ER AR T —Fh 2 10 R b
FB AR RNy B, AR A A o R e, itk Z
HEJB/T 10291 ( FHUARAEHLA) \NY/T 1924—2010
(i 3 # A ML BT A DF A R B ) A A lk b 1fE

Q7320292 ABGF16—2018 #E iy 7 ik b 17, X5 7
SAEZK A #E HRD 52 P RD - R A5 1F T o0 AT, o3
BrAEA R 48554 19 5 K R AL LA Ml 5 B %o 8
BRI HRE R 7 R AR S A RS
AR FEBRAGIN 7 2 40T

(1) g2 Hi %

PICETRRAE 7PN, B i B o e e 4 R A A
PREE T . TE— D ARAEA T I X [R]85 B AR A X
BN P ER R Ny, o ORI E B BRI R
XN

N
C =# x 100% (1)
. (L
Horfr N:lnt(z)+l (2)
£p X, —IEUE , em
L——— AR T BB, em

(2) I

FERREE T AR RE S8 P 7Y 7 HE (X, ) AR /T
FE(X,) Z 8] 14 56 22 0 58 T AR R, 2. 78 0.5X, <
X, <1.5X,}, &EH ;78 15X, <X, <2.5X, 0},
THk 1 7¢ 78 2.5X, < X, <3.5X, 0, Jiskk 2 /¢ 78
3.5X, <X, <4.5X, B, WAk 3 /<, DALZEHE,

N
Q:#XIOO%—K (3)

b N, ——TA o, X
K——B = 70K, %

(3) HERE AR

TE— AN AEA TN E DX [8] Y HEE 7COR B R
& SEUIY R RN W
NMM

N

P Ny — L, R

(4) D

TE—ANHAEA T 7 DX T P 1 7 8K 8 R e
BV R A i SN W

M =

x 100% (4)

NSM
S = X 100% (5)
At N, — L, o)
(5) BIHEAE R

TE— A RARA T X)), B A 7N A —
WRUA EAF G SR B R G % o BB AR B %
TR 5 R R AR A8 2 TR AR

Ny
H == x100% (6)
;H\:EF' NHG:N_(NLM+NLZ+NMM+NSM>



100 S A1 R A= 4 2020 4F

3.3 RBEBE545H x3 REHIEEGFTBRELRE
BUIGHT, I AR 385 KR A 50 mm IR JE Tab.3 Performance of transplanting under dry
FFEIRSE ZERANE 1 TN, stubble soil %
£1 RBTERSUTER j}i fr{“/ PEREZ A —
A~ 3 (/ by i E b -
Tab.1 Determination of soil state i = TR WEE HEE R
% (m-s™') FSpiES
KRR 4 FoARAEM I 0.8  1.37 1.65 3.95  2.38  90.65
H 1 sk SR H oK RS 26.8 1.0 1.65 .19  3.49 2.8  90.83
. /% /N ’ /% /N 1.2 1.19 1.83  4.32  3.40  89.27
2019-10-07 34.2 172 2019-10-15 26.8 146 0.8 2.4 3.8 413 2.38  87.15
2019-10-10 30.4 189 2019-10-18 23.7 154 2.7 L0 165 257 4350 2.66  88.62
20191012 26.5 202 2019-10-21 19.3 161 1.2 1% 211 560 211 38826
0.8 2,94 3.49 432 275 86.51
201910 -14 24.7 223 2019-10-24 17.6 164
9.3 1.0 3.03 266 2.84 2.57 88.90
e I . 1.2 2.48 2.8 3.67 3.12 87.89
0.8.1.0.1.2 m/s MEFEH R AR MR Hin 176 1.0 432 275  4.87 229 85.77
AR TCRESC O ST 2 e, AR L2 s70 330 4n 27 w0
. .
MR 2 3 i, TER T 1 T i B R R I E 07, K 10a ~
F2 ABERTEZGTBRELRS 10d FY5 AT 45 5 B, FE K R 2E T PR 45 4 48 55 ko
Tab.2 Performance of transplanting under paddy soil % 24. 7% ~34. 2% AEN BT | BEE HLEAE L 33 B a9,
i R PERES B FE iR LIS i R R TG, il
ﬁ?{;fﬁ/ ﬁfg/ A jf% TE 1.0 m/s IR AR SR AR S R A, 43310 3. 41%
¢ (mes) L il 5.36% , I I 7 2 B B A b R Bk Es, ik 5
0.8 517 462 572  3.96  80.53 i i o
1.2 748 528 7.04 374 76.46 R A ZhRiE , B 10e 0 HT 4 S o ILEE
0.8 3.63 4.07 5.06 4.40 82. 84 ﬂﬁﬁ@ﬁﬁﬂﬂ”’{ 1.15 m/s [/Jlj‘]o
3.4 1O 429 3.85 4.07 3.74  84.05
. — B
T Bl 11a ~ 11d B9 Br4s R o, 765 A 55 + 48
0.8 297 319 7.37 3.19 83.28 EIKRLE17. 6% ~26. 8% FAENEF, HLEAE Y %
26.5 10264 374 605 385 8.7 X 55 T S FNAG 1 228 0 52 M 8 /N | o) 3L 23 1) 5 i) 2
.2 3.63 528 560 3.52 8196 .
N H i RE R RS
0.8 209 2.8 5.83 473  84.49 IEAHSE, HLAARIL AR 1.0 m/s Hf’ﬁjﬁzﬂiﬁ’
2.7 1.0 264 209 4.8 407 8636 N 2.97% MBS A% 5 87. 68% , Ky itk
L2 23 26 5% 3w seud P L86% MR A M RIE R % 5 R IR AR
8 5.5¢ 756
5 . s.of - 70F P
6 . 651 “..--'.d———d— )

2 ‘\r’///‘ e ZN |
5.5 —=— -

o
= i/ M

5 1 /%

S Y
= 4= Ln oL
=
<

: X 2.0° g 4
(L8 1.0 1.2 0.8 1.0 1.2 (L8 1.0 1.2
fEll HHE (- s7) {El B HE(m - 7! Rk B EE(m - s~
(a) (b) (e)

S _ I
oy - ) 1.125.82

S . (1.125,82%) -
& e, S e e - A
i . = EHf  E i R e
= . e <H K e
& 36l M 800 i ~—fi/Mf

3. = = =

3. e 775 i

B |I0 12 75'?: 8 s'n | 1|*

fiall 3 B m - s71) fiEl B EE m - s7")

() (e)
P10 ZKFEFE T PRIE  HLEAT I 2 BE A e B B RE S B Al 2%
Fig. 10  Effect of working speed on transplanting quality in paddy soil



H124 R AF 27Y - 6 BUHRBR A BN 5 1A% 101
8r 55¢ 751 2
7+ et 5.0f b ‘mI— p
. e - Y| s - Skl
) - -~ | (L o = TH s s =1
| —— My A0 il g O0F—u i/t
?i I I——-_._______________‘_'._._'_________._._-—-—-" = ."5‘. .
= 4‘; 3.0r
T R el 251
2 2,01 !
0 £ ;

.8 1.0 1.2 0.8 1.0

PRl L - s7) PRl (m - s7)
(a) (b)
4.8
4.(){ e
0| N ~_ ol
¢ 425 T o=

* il

0.8 1.0 j5
PRl B Hm - s7)
()

& 11
Fig. 11

REFRE, B 11e (TR R HLEAE b B
0.8 ~ 1.2 m/s I HE L TR,

12 FEL 13 4350500 1 e KRG AE FH RS
PSRBT | 1 S K X AR AT A% A,
SRR TEKAREAE A T Rl & ORI FAIG, A
MR BT 185 KRN 24, 7% i, SF- 5%
TGS IR F] 85.66% . 4 T &K FMLT 30%
B, TREE KRS A SR R AR AR LA, A5
IS RIS RS R, AR A B e Bl 3 KR W B
I, BAETHR R R 725 KRR 23. 7% B, P2
FRAA M R 5, R F] 87.01% , 4 o /K KR L &
17. 6% VLTI BRI A FFEE 84% LT,

87r
- ol
85t = V-H{H
- 5/ ME

BAL BRI %

790
s
75 Il 1 1 1 1 ]
% 26 28 30 32 34 36
K%
P12 KREFE I EREE T 35 K AR LR A A A%
GialiiEsy

Fig. 12 Effect of water content change on qualified rate

of transplanting in paddy soil

4 g
(1) MR 2 B B A 25 R, XK RS i LAY

1.2 0.8 1.0 1.2
{Ell i FE (- <)
()

ikl
i
-t/

RS %

0.8 1.0 1.2
Al HEE fm e s
e}

SRR T LAl R A AR B b R RE S R e 2

Effect of working speed on transplanting quality in dry stubble soil

88
87+
S g6l
et
% 841
— FH
831 -= P
- E’Q‘/lv{ﬁ
82 1 1 Il 1 ]
17 19 21 23 25 27

BRI %
B3 BRI T H S KRR AR A A R A T &
Fig. 13 Effect of water content change on qualified rate

of transplanting in dry stubble soil

FEAAARME R g0 MR MR AT T S5t fb, 36 F
FeifE R B MR 45 S AT Ay | R A5 iR
T sh S U2 5+ R VR BB R R A 4 R D) 2
B AT A M 25 RO RO RE ] 4 ST B Y
[, BT TV R R el HL A e A
TIIRERY V B AR A B AR R R LA e g D) £ |
0] 1) 3 1, B AR A 4% 2E 57 L SR AL E
S EEVE N B AR AL TP e, S+ 3R
FME T B AR

(2) XPEEHLIEAT T REAE HORD 52 9 b - 4 25
THMERE T, SRR, R L E KRR
24.7% ~30% MLEATHHETE 1. 15 m/s DI
RO BT, F A B8 R A KAl Ik 85.66% , F-
TG KR A 17. 6% ~26. 8% W H AL T 4 4d: , 4%
FE A% R KT 15 87. 01% , HLELRT#ESE 4 0.8 ~
1.2 m/s B YRR B IHSRBR AR 22K,

2 % x #t

(1]

R, FE AR AN T R SRR AL BT S D] BT VIR, 2017.

ZHANG Chendi. Optimization design and test on planetary gears planting mechanism of self-propelled transplanting machine



102

& Ak MM ¥ 2020 4F

(2]

(3]

(4]

(8]

(9]

[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]

[18]

[19]

[20]

[D]. Zhenjiang:Jiangsu University,2017. (in Chinese)
T, W5, BRE AR, 5. BARNIMA IR S R [ 1/OL]. L WM, 2014, 45(8) :44 - 53.
YU Xiaoxu, ZHAO Yun, CHEN Baocheng, et al. Current situation and prospect of transplanter[ J/OL]. Transactions of the
Chinese Society for Agricultural Machinery, 2014, 45(8) :44 —53. http: / www. j-csam. org/jesam/ch/reader/ view_abstract.
aspx? flag = 1&file_no =20140808 &journal_id = jesam. DOI; 10. 6041/j. issn. 1000-1298.2014.08. 008. (in Chinese)
RAR, BIR, B, GE SRR RN BRSO S S EURA [T ] R TARA4, 2016, 32(21) :46 - 53.
WU Jun, TANG Qing, YUAN Wensheng, et al. Design of ditching and compacting parts of rapeseed carpet seedling
transplanter and parameter optimization[ J|. Transactions of the CSAE, 2016, 32(21); 46 —=53. (in Chinese)
Fs, R, IR AR SRR TR M URAL R a1 AR e 2k [ 1] AL TR =4, 2018, 34(21) :37 —46.
JIANG Lan, WU Chongyou, TANG Qing, et al. Kinematics model and parameter optimization of planting process of rape carpet
seedling transplanter[ J ]. Transactions of the CSAE, 2018, 34(21) :37 —46. (in Chinese)
W, WY, 20 S R KRR R LR Rl (M A B DAL B[] AR AL, 2003,34(6) :167 ~ 168.
BT, B, SRERM. R AOK R B A DU I S B[ ] RO IR 4, 2011, 42(6) 58 - 62.
ZHAO Yun, HUANG Jiebeng, ZHANG Weiwei. Design of wear-resitance seeding feeder mechanism of rotary rice tansplanter
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2011, 42(6) ;58 —62. (in Chinese)
B, RS, AR5 AT ST e UK R R R LR R L B 5 20T [ ] R BLIEEAR , 2016, 37(11) -
9-14, 19.
BAO Weijun, ZHU Dequan, ZHU Hong, et al. Design and analysis of moving-box mechanism for adjustable wide-narrow row
high speed pot-seedling rice transplanter[ J]. Journal of Chinese Agricultural Mechanization, 2016, 37(11) .9 - 14, 19. (in
Chinese )
hbss | i sC, AR, A Bl B4 T DT EOKFE AT AARZE R LA [ )] AL, 2007, 38(5) :47 -50.
MA Hongliang, GAO Huanwen, LI Hongwen, et al. Experimental study on corn stalk and rootstalk cutting by driven disc[J].
Transactions of the Chinese Society for Agricultural Machinery, 2007, 38(5) : 47 —=50. (in Chinese)
PIEE, 2Rl 2R 0. 2B TR SR P L AR BB T SR8 [ )] AR ALARA4] , 2008, 39(8) :48 - 53.
SUN Rongrong, LI Wenying, LI Hongwen. Design and experiment on power driven rootstalk cutting mechanism of ridge-till and
no-till corn planter[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2008, 39(8) :48 —53. (in Chinese)
SRR T, sR/ANER, 2R, AR e U BRI [ O A TR I R GERIT & [T]. RAUEBESE, 2012, 34(9) :69 -72.
ZHANG Junning, ZHANG Xiaochao, LI Jie, et al. Development of transplant depth self-adaptive control system based on
transversely profile modeling in high speed transplanter[ J]. Journal of Agricultural Mechanization Research, 2012, 34(9) .
69 —72. (in Chinese)
PRASANNA K G V, RAHEMANB H. Development of a walk-behind type hand tractor powered vegetable transplanter for paper
pot seedlings[ J]. Biosystems Engineering, 2011(110) :189 —197.
HUA Jianping, YAN Xiaoyue, MA Jun, et al. Dimensional synthesis and kinematics simulation of a high-speed plug seedling
transplanting robot[ J]. Computers and Electronics in Agriculture, 2014 ,107 :64 —72.
WAN T W I, AWAL M A, ELANGO R. Development of an automated transplanter for the gantry system [ J]. Asian Journal of
Scientific Research, 2008, 1(4) :451 —457.
T E AP HURAE R BT BE. AOWAUBBET T M. dbat. o ER RO H R, 2007.
FIRHSA B, MBI A A A HUR B RIS M. SRR A2 KRR, PF. bt RO A
#t,1983.
BUULTR, SREC, SRWIAL, S AT R B RE LS T A - U R M RE A IR OT O B A SRR [ ] Rk TR AR, 2015,
31(21):9 -16.
JIA Honglei, GUO Hui, GUO Mingzhuo, et al. Finite element analysis of performance on elastic press wheel of row sowing
plow machine for covering with soil and its experiment[ J]. Transactions of the CSAE, 2015, 31(21): 9 —=16. (in Chinese)
TRk, A, R SRR S HBURSBOTT]. RIRTLA—RERFFR,2012, 24(3) 116 - 18.
WAN Lin, WANG Chun, CHE Gang, et al. Design of the roller sealer of vegetable transplanter [ J]. Journal of Heilongjiang
Bayi Agricultural University, 2012, 24(3): 16 —18. (in Chinese)
TR, B, BV ISR A s i S BT T 2 5 A R e AT [0 ] ARl TR 441, 2019, 35(24) 58 - 65.
HU Qiaolei, LIAO Qingxi, WANG Yang. Mechanical and biological characteristics analysis of mechanically transplanted
rapeseed substrate block seedlings[ J]. Transactions of the CSAE, 2019, 35(24) :58 - 65. (in Chinese)
WRR, RV, AT AL, AF. US NG A B SRR AL R AR B B 12 40T [ 1/ 0L ] RV HLIA 4, 2019, 50(8) -
117 - 122.
YE Bingliang, TANG Tao, YU Gaohong, et al. Dynamic analysis of rotary seedling pick-up mechanism of vegetable
transplanting machine with counterweight [ J/OL ]. Transactions of the Chinese Society for Agricultural Machinery, 2019,
50(8) :117 —122. hitp: // www. j-csam. org/jesam/ ch/reader/view_abstract. aspx? flag = 1&file_no =20190813&journal _id
=jesam. DOI:10. 6041/]. issn. 1000-1298.2019.08.013. (in Chinese)
B, RS, SRR AF. AT R AR LA S IA% [ )/ OL ] ALK iz, 2018, 49(11) .78 - 86.
HU Jianping, PAN Jie, ZHANG Chendi, et al. Optimization design and experiment on planetary gears planting mechanism of
self-propelled transplanting machine[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2018, 49(11) ;
78 —86. http: / www. j-csam. org/jesam/ch/reader/view _abstract. aspx? flag = 1&file_no =20181109&journal _id = jesam.
DOI.10. 6041/j. issn. 1000-1298.2018. 11.009. (in Chinese)
(T#H% 275 ])



5512 4] e A RO R K PIE -5 S % B A KA A 275

[30]

(31]
(32]

(33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

GUO Shuya. Effects of straw mulching and subsoiling on soil fertility, growth and grain yield of summer maize[ D]. Luoyang:
Henan University of Science and Technology, 2011. (in Chinese)

Maete, &, By, . BHEIr SO ARIUAR I RS ARV B [ D], Rl TR, 2013, 29(17) ; 87 - 95.
WEI Yanhua, ZHAO Xin, ZHAI Yunlong, et al. Effects of tillages on soil organic carbon sequestration in North China Plain
[J]. Transactions of the CSAE, 2013, 29(17) : 87 —95. (in Chinese)

KAR G, KUMAR A. Effects of irrigation and straw mulch on water use and tuber yield of potato in eastern India[ J].
Agricultural Water Management, 2007, 94(1 -3) . 109 - 116.

WANG X B, WU H J, DAI K, et al. Tillage and crop residue effects on rainfed wheat and maize production in northern China
[J]. Field Crops Research, 2012, 132 106 - 116.

BHY, THEE, B4, % AFEEHE X588 I oK PR - R [ 1], 52 XRS5, 2019,
33(1):90 -94.

HUO Yizhen, DING Chunlian, YIN Hua, et al. Effects of different mulching materials on soil moisture-heat condition and
yield of potato[ J]. Journal of Arid Land Resources and Environment, 2019, 33(1): 90 -94. (in Chinese)

CHEN Y Z, CHAN S X, TIAN H H, et al. Straw strips mulch on furrows improves water use efficiency and yield of potato in
a rainfed semiarid areal J]. Agricultural Water Management, 2019, 211(1); 142 —151.

PERVAIZ M A, IQBAL M, SHAHZAD K, et al. Effect of mulch on soil physical properties and N, P, K concentration in
maize (Zea mays L. ) shoots under two tillage systems[ J]. International Journal of Agricultural and Biological Engineering,
2009, 11(2): 119 - 124.

GUPTA N, YADAV S, HUMPHREYS E, et al. Effects of tillage and mulch on the growth, yield and irrigation water
productivity of a dry seeded rice-wheat cropping system in north-west India J]. Field Crops Research. 2016, 196 219 -236.
W], R, PR, . AFEBHEIT SRR AN AR ) ] RL TR, 2009, 25(1) ;50 -54.
HUANG Ming, WU Jinzhi, LI Youjun, et al. Effects of different tillage management on production and yield of winter wheat in
dryland[ J]. Transactions of the CSAE, 2009, 25(1): 50 —54. (in Chinese)

FRAE, 5K, SKATHE, S5 RFPRLRRRAAN R AR RO R M R R [ ) ], KRR, 2012, 20(1) ;104 - 107,
GUO Shuya, ZHANG Xin, ZHANG Qianjin. Effects of straw mulching and subsoiling on ear leaf senescence after anthesis and
yield of summer maize[ J]. Journal of Maize Sciences, 2012, 20(1) : 104 —107. (in Chinese)

R, IMIL, EAR, AF. AR AR B S M A T RN R SR AR AN K ST RE SRR AR W TR MR )],
AV BF 2018, 51(18) : 3455 —3469.

LI Niannian, SUN Min, GAO Zhiqgiang. A study on the relationship between water consumption and nitrogen absorption,
utilization under sub-soiling during the fallow period plus mulched-sowing in humid and dry years of dryland wheat[J].
Scientia Agricultura Sinica, 2018, 51(18) : 3455 —3469. (in Chinese)

LITHOURGIDIS A S, DHIMA K V, DAMALAS C A, et al. Tillage effects on wheat emergence and yield at varying seeding
rates, and on labor and fuel consumption[ J]. Crop Science, 2006, 46(3) : 1187 —1192.

EFLL, YT, SR, A5, B RO IE LR ERHEOF R —— . LR s i ()] TR KRR,
2010, 28(5): 52 -58.

WANG Yuhong, YAO Yuging, CAI Dianxiong, et al. Study on site-specific long-term conservation tillage on dry sloping
farmland in Western He'nan—1IIl. Analysis of conservation tillage on comprehensive benefits[ J]. Agricultural Research in the

Arid Areas, 2010, 28(5) : 52 —58. (in Chinese)

(E#£5 102 TT)

[21] k4, farliss, £42,5%. FHISSRHE A SR RNURRMERE SR [ J]. R0l T4z, 2018, 34(3) :19 -25.

WANG Yongwei, HE Zhuoliang, WANG Jun, et al. Experiment on transplanting performance of automatic vegetable pot
seedling transplanter for dry land[ J]. Transactions of the CSAE, 2018, 34(3) :19 —25. (in Chinese)

[(22] WK, RESA, B3O, A5 BRI R R R LA BT B A BT[] L IE =24z, 2016, 37(3):20 -
22,33.

TANG Qing, WU Chongyou, YUAN Wensheng, et al. Structure design on compacting and covering soil device of rape shallow
transplanting machine[ J]. Journal of Chinese Agricultural Mechanization, 2016, 37(3) :20 —22,33. (in Chinese)

(23] E3%, Prelik, w0, 55 AERINHRAT A R AL SR 51560 [ )/ OL . A AU AR, 2015, 46(9) 85 -93.
WANG Ying, CHEN Jianneng, ZHAO Xiong, et al. Parameter optimization and experiment of planting mechanism driven by
planetary non-circular gears[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2015, 46(9) ;85 - 93.
http: // www. j-csam. org/jcsam/ch/reader/view_abstract. aspx? flag = 1&file_no = 20150912&journal _id = jesam. DOI’; 10.
6041/j. issn. 1000-1298.2015.09.012. (in Chinese)

[24] =Y H, SHEF, Rfmde, %, SHIO E MO R R BT 556 [ 1/0L] . R AURAHR , 2013, 44 (3T 1) .7 - 13.
YAN Xiaoyue, HU Jianping, WU Fuhua, et al. Design and experiment of full-row-pick-up and single-dropping seedling
transplanter[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2013, 44 (Supp. 1):7 - 13. htip; /
www. j-csam. org/jcsam/ ch/reader/view_abstract. aspx? flag = 1&file_no =2013s102&journal _id = jesam. DOI: 10. 6041/].
issn. 1000-1298.2013. S1.002. (in Chinese)

[25] BAEE, #2725, B4R, 55, JE T Matlab 194 A 30 B R ALIBCET HLA B0 5 S 8004 [ /0L ], ROk HLAR 2412, 2013,

44 (34T 1) .24 -26,32.

CHEN Ke, YANG Xuejun, YAN Hua, et al. Design and parameter optimization of seedling pick-up mechanism based on
Matlab[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2013, 44 (Supp. 1) :24 —26,32. htip: /
www. j-csam. org/jcsam/ ch/reader/view_abstract. aspx? flag = 1&file_no =2013s105&journal _id = jesam. DOI: 10. 6041/].
issn. 1000-1298.2013. S1.005. (in Chinese)



