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Development of a Rice Seed Pelleting Machine for Direct

Seeding in Rice Cultivation
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ABSTRACT

Direct seeding of rice-seed pellets is expected to be an alternative for solving problems in current direct
seeding cultivation of rice, but mass production of rice-seed pellets is prerequisite for practical application.

Design, construction and performance evaluation of an experimental rice seed pelleting machine were carried
out for mass production of rice-seed pellets. The pelleting machine intended to make a ball type rice-seed
pellet, which have 3~5 rice seeds and diameter of which is 12 mm. Pellet materials ; rice seeds, soil, and
binder were mixed and kneaded by the mixer. The designed rice seed pelleting machine fed pellet materials
by screw conveyor to forming rolls and made rice-seed pellets. Capacity, ratio of perfect rice-seed pellets,
seed and pellet material loss were investigated as mixing ratio of soil to rice seed and feeding rate of pellet
materials.

The pelleting machine showed up to 37,000 peilets/h of pelleting rate, 61~71% of weight ratio of perfect
rice-seed pellets to pellet materials supplied, 17~48% of seed loss ratio. Average weight and average
diameter of the pellets were 1.66 g and 12.0 mm, respectively. More than 3 rice seeds were included in most
pellets at 6:1 of mixing ratio of soil to rice seed. And compression strength of the pellets was in the range
of 88-130 N. To improve performance of the pelleting machine, improvements of the forming rolls, feeding
mechanism, and discharging mechanism for reducing loss of pellet materials and seeds damage are needed.

Keywords : Pelleting machine, Rice-seed pellet, Direct seeding in rice.
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Table 1 Chemical properties of soil

pH EC oM Av.P,0s $i0, CEC? Ex.cation(cmol /kg)”
(1:5H,0)  (ds/m) (g/kg) (mghg)  (mghkg)  (cmol'/kg) K Ca Mg
5.00 0.04 4.80 1.00 109 9.90 0.37 2.18 0.93

" O Morganic matter) . §71 &
» C.E.C(cation exchange capacity) : o] sl &2
Y Ex.catoin{exchangeable cation) : X $+43 oko) o

Table 2 The experimental plan for evaluating performance of the rice seed pelleting

machine
Variables Levels of variable Items of analysis
6:1
MR 71 o Pelleting rate
8§:1 o Pelleting ratio
0.4 o Seed loss
FR? (1)2 o Characteristics of the rice-seed pellet

" MR : Mixing ratio of soil to rice seed (weight base)
» FR : Feeding rate of pellet materials (kg/min)
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Fig. 1 A schematic diagram of the mixer
designed for mixing and kneading
pellet materials.

o BAC g ug 7 e g e BYS
Ao BAWEA JebdAi, Azdee ALD

Az A58 WAZA A2 AARA wo
Az AR SAHE ¥ F4 £d8S T
W oEAe FAd mE ¥ FAAEE FHEA
AZS HAEA vol YD S4UA G @
@9 A9 A4S 23 o1F AAE Yol
xR v Fael v 24 SHES e
gt

o
T
{

”1 g
~fj rlo
o

f%) 2

Ch NZE M BASK 54 BY

RE 4 BHE A9
A, B9 O xE

27 Ass 20023 108

g o =2 e, GEAEE
s ¥}AS FAs £49
28 Ax JAFsk 32 F 4@ FA
stgon, gAEx  TEE 9 FAY A
dAR & 10049 ¥ HAFAE WY
zge o FTxg] ALE DASES GG Ee
Az gANM Azd o dAFH 50 AE
e s EARAN(REY  TAXT2 Textuwre Analy-
ser, AZ=38)a}: Stable Micro Systems™ - XT, &%
490 N)E ol% £5 AW 9o HAFAE ¥
Z Axgez ¥ 15 mm Hefrd FHHE 50 mm
g ZZHE 2 mmisd £ER EEFAA
7‘}9} gao @gg srele w3 A Ad
Bago ¥ FAFAY REE 1A
2.3 A= 43T 82 AdoiA 64
T~20C, o 318%% fAHe=
e FAch

2 H
b 2
w B
= 4
M omr B

=24

jo r v 2 8
Worle o ok R

el

1

o ggEg AzgHel Fo
g%, 0 9937 48% 19
g, ZHd 32 O7iE &
a9 2s M4 AFND 48E

; T
ﬁ k W}%g }

>
in
P
\N
:'
2 v
’ing;\
-
Rt
,.uét
'S
=
A ———

r@u L 7 "@:

1 HOPPER

ROLL

'3 SCRATCHING BAR
2 PELLET FORMING 4 HYDRAULIC JACK

&) i

5 SCREW CONVEYOR

Fig. 2 A schematic diagram of the pelleting machine.
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Fig. 4 Feeding rate of pellet materials
according to rotating speed of the
screw conveyor.
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Fig. 7 Loss of seeds according to mixing
ratio and feeding rate of pellet
materials.

Table 3 Compression strength of the pellets

Azxd APFA FAL HAL FEFA &
g, ddAg FFEA BARC A H%3A
o FAS HFFEFHAE AZ AF 166+
0.05 gl A A= F 1261004 g0 & ZF43FL
o, 374 E§ Ax FF 120401 mmIN A=
F 112403 mmZ 47 FAHUT

=g &
E JAs Zol BE FFPEE dx/2
& "AFAE oF 118~137 N, &4 A

unit : N

Mixing ratio of

Feeding rate of pellet materials

Average compression strength

Drying type soil to rice seed (kg/min) (STD")

0.4 122(42.5)

6:1 0.8 ' 123(35.0)

12 118(34.9)

0.4 13022.1)

D;yeiniy Zyr 7:1 0.8 137(32.3)

12 130(36.7)

0.4 120(24.8)

8: 1 0.8 117(28.1)

12 126(35.2)

0.4 99(24.8)

6: 1 08 94(32.6)

12 90(20.2)

0.4 108(39.0)

Drying in shady 7:1 08 93(23.8)
room

12 10027.2)

0.4 92(20.4)

8: 1 0.8 88(23.9)

1.2 99(20.3)

" STD : standard deviation.
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Table 4 Distribution ratio according to number of seeds in a rice-seed pellet
(unit : %)
Mixing Feeding rate Number of rice seeds.
ratio (kg/min) Less than 2 3 ~5 more than 6
0.4 16.0 76.0 8.0
6tol 0.8 3.0 80.0 17.0
1.2 3.0 76.0 21.0
0.4 14.0 79.0 7.0
7 to 1 0.8 19.0 77.0 4.0
1.2 18.0 75.0 7.0
0.4 28.0 65.0 7.0
8to 1 0.8 36.0 60.0 4.0
1.2 66.0 21.0 13.0
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