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Adaptability Analysis of Granule Fertilizer Applicator for Rapeseed Broadcasting

C. K. Lee Y. Choi H. J. Jun

C. S. Lee

Y.J.Kim S K Lee S H Oh

This study was carried out to test feasibility of a granule fertilizer applicator for rapeseed seeding in paddy fields. The
metering plate of a conventional applicator was modified for rapeseed seeding. The modified plate had new three seeding
openings with total arca of 342 mm’. Average target discharging rates ranged from 6.3 to 21.0 g/s and correlated with
opening areas. Application patterns of the rapeseed seeding showed M-shape. The coefficients of variation of the application
showed 70.5% at 0.99 m/s of forwarding speed and 14.3 g/s of a discharge rate, and 77.7% at 1.72 m/s of a forwarding
speed and 8.23 g/s of a discharge rate. The coefficients of variation in the direction of transverse of the tractor ranged from
7.3 to 47.7%. In rapeseed seeding tests using the applicator, seed damages rates were less than 15% due to the agitator,
the seed hopper and the seeding plate break. Therefore, improvements of the applicator blow heads and seeding equipments

were required in order to apply rapeseed efficiently.
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Fig. 1 View of a granule fertilizer applicator.
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Fig. 2 The schematic of a granule fertilizer.

Cf. HETe WS 2 H AE

Lee $(2007¢)2 7]&9] v)ZATI)E £839%)7|(CFM-
1200, ASIA Technology Co., Korea)ol| #-&}slo] 52 o=
A4 Algg AT 28y A Ex19) 7o) o}
% 37 22 GA HIs8R] 712 wiERE AN PSS A
T = A A A3 viEgR T wol wiEE o] wjETry
9] A71& Mgl & Aoz wE Q.

= A Auje] A9 duro R Bx siako] 800~1,000
g/10a5 A3t lom Aol ZATH A we)
600~1,200 g/10a%. 35 2Pk S UTHRDA,
1999). ¥ 13} Zo] ZAY&ETE 1.5, 2.0, 2.5m/fs, F&F AE
ZS Tm, X 3% 192 600~1,200 g/10a2 P 4%
AlZbg RS 6.3~21 g/s HHSITE 17 33} go] V)&
A HIEAE7)E WiETY shte 27)7) 3,587 mm’ 2 A
A3 BEe] JlojA] o] WMLlQ) HiEHS Y] Yol HAF
sitha weslGit). webr] 79 49} o] A Fx19) v
< 23 vls wiEdel| A wiFTEE S0 A
2t 7129 HlETY 2 AMEsA g, AlE Az uj
FTEE ARSI FA wgo] st Stk wiF
T 3] 712 114 mm’E 120° 71802 336 w5}
o F HlFTY W3S 32 mm’ R AFsl] g7o] e H
A T2 5712 AR HAsEEE Sk A v
#F 2d e 4 g@3oA ¢ dY7kA] 4|z 1A
SIS A w1 Aol R wiEw dYe
= A8l FA9 viFEs -3 wisds 19 o

108

Table 1 Discharge rate for rapeseed seeding at various target
seeding rates

Discharge rate, g/s
Target seeding rate, g/10a
1.5 m/s 2.0nv/s 2.5 m/s
600 6.3 84 10.5
700 7.4 9.8 12.3
800 8.4 11.2 14.0
900 9.5 12.6 15.8
1,000 10.5 14.0 17.5
1,100 11.6 15.4 193
1,200 12,6 16.8 21.0

Fig. 4 A modified discharging plate.
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Fig. 6 A scene of seeding test.
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Fig. 8 Discharge rate by seeding opening area.
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Fig. 9 Application patterns of lateral distance (discharge rate: 17.7 g/s, forward speed: 0.8 m/s).
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Fig. 10 Application patterns of lateral distance (discharge rate: 14.3 g/s, forward speed: 0.99 m/s).
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Fig. 14 Chink in the shaft of agitator.

Fig. 15 View of damaged rapeseed.

112

4. 9% 9

Ml
riu

U BEEIT Gl 71E A HIEAETE FA 35
A& F YEF WFEA Y AFES AFE iFET
AFZFFTEE BHsh, A8 T MARSAE okt

(1) WIFEZAE FA 2 AFFAE a0 F viF
& T A wiETHE s e 7
FOo7 120° 45T 3R F7H 0% HXE itk

(2) METHEE F IEH 0.8~21.1 g/s HHE B
PR BE TS UEAF oA, Wil vl
Zeato] AAE ARATE 09969 g = AT
HAE Bk

() AXFTE BA0) JlojA] X F3o] AYEEL H
Fo]| BA Qo] TR0l FEEHE 4] o] FL
MA 9] A R8-S VYR

4) ANEEe) wiEHe] uet AXATEE AYPSE 0.9
m/s 9 viEF0] 7.4 g/sd wf WHO)AIGT} 70.5%E 7P
Zo)7 AALET 1.7 m/s9)} IEZ 21.1 gsd W 77.7%
ek A v ZAET] AP A¥FTEE WA
3 FAE) wel E3tont AAS T} HijFgol uet
Ho A7} 7.3~47.7% HHE Btk AXATES
S Y= MAE AERES YeERE A #
o] A3gjojo} an, L3k AXAX|F-o] FF2 FH
8 Ay S S Wy 28 A9 o
o Al Aol & oz Fich

6 71E YA " BATIE o83 fA SR Ye T
o] Qo] H FAF EFE0] 15% oJslo|EE,
] 3 & 1R A ARIE A FA
7} Bo7t £dE e RE NE BaEolor & Zlow
ddsisich =3, a9 wiEgR] Alele EAl9
AR wERy) s wjE Alold] BAIE AIEAL

Eao] B AT JfEEor & Ao W

@kt

lo

¢

1. ASAE Standards. 2004. S341.3: Procedure for Measuring
Distribution Uniformity and Calibrating Granular Broadcast
Spreaders. ASABE, St. Joseph, MI, USA.

2. Joo, K. N, J. Y. Kim and S. G. Jeong. 1986. Development
of a rapeseed seeder. Experiment and Research Report. Rural
Development Administration (RDA), Suwon, Korea.

3. Ken, T. 2006. Production of rapeseed and biodiesel. Japanese



Society of Agricultural Mechanization 68(3): 9-12. (In Japanese)
. Lee, C. K. 2007a. The status of rapeseed cultivation machinery
technology for biodiesel in korea. Journal of Biosystems
Engineering 32(5):363-369. (In Korean)

. Lee, C. K. 2007b. The status of rapeseed cultivation machinery
technology for biodiesel in japan. Journal of Biosystems
Engineering 32(5):370-376. (In Korean)

. Lee, C. K. 2007c. The status of rapeseed cultivation machinery
technology for biodiesel in germany. Journal of Biosystems
Engineering 32(5):377-381. (In Korean)

J. of Biosystems Eng. Vol. 34, No. 2.

7. Rural Development Administration (RDA). 1999. Standard

Farming Manual.

. Shibuya, Y. 2006. Systematization of mechanization production

technology of rapeseed for agricultural energy use(I). The
Proceeding of the Japanese Society of Agricultural Mechaniza-
tion. pp. 76. (In Japanese)

. Stephan, F. 2006. A world wide review of the commercial

production of biodiesel, a technological, economic and ecological
investigation based on case studies. Institut fiir Technologie und
nachhaltiges Product Management, Vienna, Austria.

13



