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Fig.1 Structural diagram of rape seed direct seeder
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Fig.2 Installation and operation schematic

of plough-type fertilizer device

1R Field surface; 2.F1 JR4F Seed bed strip; 3.KFEH Stub-
ble-chopping strip; 4.7 F T Rape; 5.JE8F} Fertilizer; 6.8 i
74 Trapezoid furrow.
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Fig.3 Schematic diagram of between rape and fertilizer

A Similar plough; 2.5 L&A Fertilizer pole; 3.%!
MI# Plough landside; 1a i + i i Break soil surface; 1b. 4 + - i
Guiding soil plane.
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Fig.4  Structural of plough-type fertilizer device
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Fig.5 Guide curve of similar plough-type fertilizer device
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Fig.6  Analysis of soil particle velocity
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Fig.8 Measure of soil bin test results
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Table 1 Determination of depth of fertilization and ditch deep without backfill

Jiti IE Y Depth of fertilization

R BV % Ditch deep without backfill

PEME 3 BE / (km /D)
Operating P/ mm FRifE 2 /mm ROEHRE/ Y P/ mm BRifE 2 /mm TR B %
speed Average Standard deviation  Stability coefficient Average Standard deviation  Stability coefficient
1.1 106.30 8.59 91.92 48.10 5.26 89.07
2.2 118.90 11.45 90.37 55.80 7.69 88.85
3.3 116.90 9.72 91.68 57.10 6.35 88.88
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Table 2 Working quality of plough fertilizer plant during field test
IR % # Row P HME T fE 22 et /8%
Measurement Times Average Standard Stability
parameters rmes 1 2 3 4 5 6 of row deviation coefficient
Jife HE R B/ mm 1 114.44 113.64 119.84 113.24 116.92  106.24
Depth of 2 108.60 109.76 110.40 110.52 110.64  107.28 111.31 3.49 96.87
fertilization 3 109.52  111.68 111.60 111.32 111.80  106.20
AT it I FE BE /mm 1 115.19  100.26 110.14 109.45 104.83  116.94
Single-line 2 110.21 106.20 106.42 111.72 112.46  119.47 110.47 5.18 95.31
fertilization width 3 106.42  105.54 112.22 107.63 115.10  118.19
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Fig.11 Analysis of rape roots
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Effects on rape root under different fertilization modes

IERL R AL Vertically deep fertilization

HORIRE Drilling ditch deep

*ﬂ?ﬁ‘fﬁi’[ﬁ T T s 2 A5 RE % T T s 22 A5 RE %
Root traits Standard Stability Standard Stability
Average L . Average L .
deviation coefficient deviation coefficient
MR /mm Total root length 1178.87 176.69 15 1 066.46 195.08 18
FARK B /mm Main root length 156.08 17.07 11 113.14 16.56 15
jz EH 0
Wit/ % 13.42 1.79 13 10.81 1.78 17

Ratio of main root in total root
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Table 4  Analysis of rape yield under different fertilization modes

il i 2 #0 Measurement parameters

IEAL R M AL Normotopia deep fertilization

HORIRE Mixed fertilization

T#i T /g Thousand seed weight
K R4/ (kg/m?) Average seeds weight
A7 % Ff AR T L R %L Effective planting index
I i 7= & /kg Estimated yield

2.870 2.861
0. 267 5 0.2355
0.83 0.88
2 220.833 2 072.417
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Design and performance test of plough-type positive deep
fertilization device for rapeseed direct planter
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Abstract
zing through the middle of plough leg, was designed to operate with rotary tillage unit of rapeseed direct

A plough-type fertilizer device, ditching the furrow with plough-type surface and fertili-

planter and to realize positive deep fertilization function, which can improve the fertilizer utilization ratio
and passing performance. The plough-type surface, plough leg and plough side plate were designed and
the structure parameters of soil breaking surface and soil guide plane were determined. The relationship
between forward speed and fertilizer depth, depth of ditch after soil covering were analyzed by numerical
soil bin experiment. The results showed that qualification rate and stability coefficient of fertilizer depth
were 95% and more than 90.37 %, respectively. The forward speed was 1.1 km/h, 2.2 km/h, and 3.3
km/h, respectively. The plough-type fertilizers were assembled into rapeseed direct planter and the field
test was carried out. The result showed that qualification rate of fertilizer depth was 94%. The stability
coefficients of different line were 96.87%. The rapeseed root at the stage of flowering, output with drill-
ing mixed fertilization, and vertically deep fertilization treatments were analyzed. The result showed that
rapeseed root at the stage of flowering and output from deep fertilization by plough-type fertilizer device
was improved.

Keywords rapeseed direct planter; similar plough surface; positive deep fertilization; performance
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