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Design and Experiment of Wheat Planter with Straw Crushing and Inter-furrow
Collecting-mulching under Full Amount of Straw and Root Stubble Cropland

LUO Weiwen GU Fengwei WU Feng XU Hongbo CHEN Youqing HU Zhichao
( Nanjing Research Institute for Agricultural Mechanization, Ministry of Agriculture and Rural Affairs, Nanjing 210014, China)

Abstract; A large amount of untreated straw is left in the field after rice harvest, which greatly hinders
mechanized sowing and subsequent growth of wheat. The traditional solution is to bury the smashed straw
in the soil or cover the surface of soil through multiple operations, which not only results in low efficiency
and high energy consumption, but also hinders wheat germination due to excessive straw in the vicinity of
the wheat seeds. In order to solve these problems, a planter with straw smashing and strip laying was
provided, which adopted the clean area planting technique under full amount of straw and root stubble
cropland. The planter was mainly composed of frame, straw crushing device, straw guiding device, rotary
tilling device, seeding device and pressing device. In a single pass, the planter could complete multiple
operation processes, including straw-stubble smashing, seed-belt cleaning, inter-row stacking, seed-bed
treatment, fertilization sowing, and soil covering and suppression. The key components such as straw
crushing device, straw guiding device and rotary tilling device were theoretically analyzed to determine
structures and parameters. In order to achieve high quality and smooth sowing of wheat in the seed belt,
the sowing device and pressuring device were designed. Three-factor and three-level orthogonal
performance test was implemented by setting smashing spindle speed, radial distance and working speed
as the influence factors, with straw cleaned rate and variable coefficient of the strip width as the
evaluation index. Test results showed that when the smashing spindle speed was 2 200 r/min, radial
distance was 20 mm, working speed was 0. 8 m/s, and rotary speed was 300 r/min, the average length of
the straw was 110 mm, straw crushed rate was 91.47% , straw cleaned rate was 92.58% , variable
coefficient of the strip width was 10. 91% , average sowing depth was 41 mm, and seeding depth pass rate

was 97.32% . Through tracking growth trend and measuring the yield, it was shown that there was no
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obvious shortage of seedlings and weak seedlings compared with the conventional seeding planter, and the

yields of the two seeding planters were basically the same.

Key words: rice and wheat rotation; straw returning; row-spacing stacking; wide sowing
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Fig. 1  Schematic of sowing operation mode of

< F /]
1

straw between rows
LRERE AR 2. R R E 3 BEHE I 4 JFd S i
fO6CERSW T XA
1.2 EHEH
BT BRSO BRSO T RS B AR RS 1T 1)
LRI/ ZZAB IO, BEMLES A AN IE] 2 Fro , E E AR RS

FERS 0206 B BRRG 3 IR %6 B G A 2 B L R AT i Bk
B OGS ER R o RE ML, FEER
SR 1 iR,

20 19 18 17 16

15 14 13

1 23 4 5 6 7 8 9 | 10 11 12
P2 s Al 20 M TR G A 1) 4 B2 /N 22 47 ol AL 45 4 77 ]
Fig.2 Structural diagram of wheat planter with smashed

straw covered with rows under full straw field

LERHRE 2. R EAIIRS 3. RMiThmEE 4 BHS

TBEE S ISR o REARR EAT RS 7. REARR

8. PV 9. gL RS 10 BiEE 11 gURME 12 R

TR 13 ARG 14CRPAE 1S HEILERE S RS 16, F N E

AT 17 HFIERR 18 PLE R 19, JEAF  20. 5 %

1.3 fEMlR3E

A A PR RS AT 0] R BN R R LR S =

FOEHRAE G| HEHIHLLL 720 v/ min FE B 8 i g

I3, 1853 1 3y R GEAERE AT Ry 0 TR Rty e p 0 4R

Il LA — 5 B ATl o AR I, R R S S R R AT B

FE b AR, oA e 5 P 0 g 30 b TR, Y S AR AR

0 v i) S R AT, ol ol B 2B L e I TR R RE G A

6 A2 P PR U 2 2EOR, YA i i B R BT S R b T

W ML RERF G REER,



44 ok BB o IR

2019 4

x1 FEHEARSH
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Fig.3  Structural diagram of straw smashing device
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Tab.3 Factors and levels of experiment
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Tab.4 Experiment design and response values
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Fig. 14  Performance test
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Tab.5 Experiment results of main performance indicators

%

[ R Fi PP ERPURE
GRS LGRS EEEY GRS
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M 91.47 92.58 10.91 97.32
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Fig. 16  Field sowing test
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