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Improvement of a Rice Seed Pelleting Machine
for Direct Seeding in Rice Cultivation(II)
- Physical and cultural properties of the rice-seed pellets -
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D. S Yu S. N. Yoo Y. S. Choi

ABSTRACT

Physical and cultural properties were investigated on the rice-seed pellets made by the pelleting machine(Yu,
2003) as the changes with mixing ratios of soil to rice seed of 6:1, 7:1, and 8:1, and rotating speeds of
forming rolls of 7, 10, and 13 rpm.

Average weight, average diameter, and average sphericity of the pellets were 1.70 g, 12.0 mm, and 99.1 %,
respectively. Average number of seeds per pellet was more than 3, and almost all pellets had more than 3 seeds
in the cases of mixing ratios of 6:1, and 7:1 at the forming rolls' speed of 7 rpm. Gradual drying was needed
because rapid drying caused cracks on surface of the pellets. Compression strength of the pellets dried in shady
room was in the range of 132~152 N, which was enough for handling. Comparing with the previous
pellets(Park, 2002), average number of seeds per pellet, ratio of pellets including more than 3 seeds, and
compression strength increased due to the effects of pressure feed of pellet materials, and improvements of the
forming rolls.

Emergence ratio of the pellets made at the mixing ratio of 6:1 and the forming rolls' speed of 7 rpm, was
100 % on dry paddy and was 97 % on flooded paddy surface. Good growth characteristics, and yield except
number of seedling stand and ratio of missing plant were shown in planting of the peliets made at the mixing
ratio of 7:1 and the forming rolls' speed of 7 rpm on flooded paddy surface field. Considering the cultural
results, the mixing ratio of 6:1, and the forming rolls' speed of 7 rpm seems to be optimum operating condition
for the improved pelleting machine.

Keywords : Pelleting machine, Rice-seed pellet, Physical and cultural property.
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Table 1 Pelleting conditions of the rice seed
pelleting machine

Variables Lve;:;l:f Items of analysis
) 6:1 o Diameter, weight, sphericity
MR 7:1 o Drying characteristics
8:1 o Compression strength
7 o Emergence ratio in pot
RF? 10 0 Growth characteristics and
13 yield in field
MR : Mixing ratio of soil to rice seed (weight base).

. Rotating speed of forming rolis (rpm).
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Fig. 1 Compression strength test for the rice-
seed pellet.
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Fig. 2 Emergence of the rice-seed pellets in
pot.
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Fig. 3 View of the rice-seed pellets.
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Table 2 Average weight, diameter, and sphe-
ricity of the rice-seed pellet

wA? DB” DAY Sp”
1.31(0.03)

wB"

1.70(0.04) 12.0(0.1)

11.5(0.2) |99.1(3.35)

Note: 1) WB : Average weight before drying(g).
2) WA : Average weight after drying(g).
3) DB : Average diameter before drying(mm).
4) DA : Average diameter after drying(mm).
5) SP : Average sphericity after drying(%).
() : Standard deviation.
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Fig. 4 Number of rice seeds per pellet.
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Table 3 Distribution ratio of the pellets according to number of rice seeds per pellet

(unit : %)

Mixing Rotating speed of the Number of rice seeds per pellet
ratio forming rolls(rpm) 0 1 ~2 3 ~5 more than 6

7 0 0 70 30
6tol 10 0 5 75 20

13 0 10 80 10

7 0 2 68 30
7to1 10 0 10 80 10

13 10 20 64 6

7 10 8 72 10
8 tol 10 10 16 60 14

13 15 29 52 4
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Fig. 6 Changes of moisture content under
the various drying conditions.
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Table 4 Ratios of the rice-seed pellets cracked under the various drying conditions

(unit: %)
Drying condition
Crack size Dryer Shady room
25T 30C 35T 43T No wind Light wind
Smalt 10 10 15 20 10 20
Big 5 5 10 10 7.5 10
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Table 5 Growth characteristics in direct seeding on flooded paddy surface

No. of . .
No. of Ratio of Plant height (cm) leaf per No. of tiller| Dry weight
seedling . lant per plant |per plant (g)
Type missing P
stand
2 plant (%) 4
per m DAS” | DAS” harvesting 42 DAS"
Pellet seed 70 12 22 80 105 6.6 10.7 0.14
Pregerminated seed 107 27 23 79 98 6.7 42 0.18

Note : " DAS: days after seeding

Table 6 Heading date, field lodging, yield components and yield potential in direct seeding

on flooded paddy surface

Heading |Lodging| Culm Spike  No. of splke 1 2 3) 4| yield

Type date | (0~9) |length(cm)|length(cm) per m* NGO | RGT I GWB™I BREY (0104
Pellet seed Aug. 13 0 72 326 100 | 93.0 | 23.6 | 835 593
Pregerminated seed | Aug. 13 0 71 345 9 | 919 | 240 | 834 509

Note : "NGP : No. of grain per spike.
YRG Ripened grain rate(%).
 GWB: 1000 grains weight of brown rice(g).
“BR : Brown rice ratio(%).

—418—



Ag W AAFA AxPH AL A7)

83 FusigAet Az Ak A o] 2
3

e 2 FPSE vk Ao

L

wh

A QlE4s Busp] ddds LAEA
Ae] 4% okt ¥o AzsAd, WAz T
15 0 WAEA 94 A EA WA e
A=E AxzD Aol Baw Aoz W

ud

o

daEate] 24, A B8 Aukst Ay Aost
£ 657 Aol RIA7 o=

AATAe] AL FAYS) Atuke] | el wls) @
st el 7]Q1g Aol ¥, AEFe A=HEx
7} o) Atglel] njEf wladtA] 22 oz Jelyit)

Table 6= BHFA L Y A5te] E47], 27
=& W, 237 3 ehd ok

Tableo| M9} o] 7l A7} Aoky, IAS
& 557 £ 453 714 dAR 2gsiA|
ostel 4% FALAE 'Y 55, 27 Ay =
u &, " ARFTL B AtukAule) v)s) 2 3
o]7} mujsigict. e AT} 10 aF 593 kg
o2 sl Abute] 509 keoll wisl 84 kg woioh

ol dulEz AxAxz wE dgEzle Y&
& Qe AFES Aol B3l wis] =2A
golz e Aol IR, 43S Filel v Fo
A Ho] AT A IALL o= A=
gy Zoz A=

ot 58 Mz=zd

¥ a7 8 deEx AzAz e QAH9E
e Folg AE Az AYETAY 4T 5 A of
A8l W AL A4 TS glojokut A A
ol Eoprt 715 Aoz Boln, T Ay
A¥ %22 3] 719 AAANRE 7 pme
Z Az WAFTAE dRSs) ZAFE sjide) 2
a3 Zlez Jelyg aeld 2 47 AhiEa
Az E FEFA ¥ 6 : 19 WAABS
AYE IAAEE 7 pmeE WAFAE Alzsl=
2ol AARF Floz sy, o] o ®egEa A
24319 AxeEE AT oF 65 kg(@AEA o
39,000 7)), AHE <F 87 % =AEAE oF 30 %
2 Azxd AFAe FF FAeE o 557, 9
2 370 ol TF "HHlEA 6E 100 %T B
Al o] de] AuEAL B $ 9% Aew 2

. _
S 94 WAAE TR, BAEA A
H EA9 A £4E o
Fre A8 75E Aoz o

4. 2% U AE

£ A7 8 @A A3 (Yo, 2002)F ©]E
gt AR FA T3], AYE IAE= wdel A
3 o sdelEate) ZeA S AELE 79
stglon £9 AAE QokspH thga} el

) Az BFAe] FEdde HuAge Al
2 AF 170 g 120 mmollA Ax ¥ 131 g 115
mmE 77 EaEQlon] FHEL 9.1 % e
wrh FHAEA o HF $4 = A 2E Az

2704 370 oldolglon, B3] AR A 3|
6:1% 7:19 BPNEE AFE AAEE 7 rpmol]
A Az AATAE= AY BF 35| ol £AE
25 gigith "EEAe] AxE ndo upg
£ Bo] Azxdl:= Ay Ax2] 3483 48 9
3l #HElEx} Fwe] Fgo) SAsI sl w R u}
o] o= 20C A= UA 25 SR A MA3)
AzA7lE Aol HBastgdh $2 Ax ¥ o e
1o &= oF 132 ~ 152 N2 Jeh) 3
FAE ¢t Aog ¥l

2) Eots AY 24 AEFA EFPl6: 1, A
PE AASE 7 pmolA AGAIE 100 %, HF
A= 97 %Y Eol&E 2o WS whg A3
dolov, 7 9 2ANME 90 % ©]3le] &ols
& B EolgE Eol7] A% Wte]l Ze g A
22 Xalvh AEFA 4] 7:1, A¥E A
£ 7 rpmE Alxg dd5Ae] 2 AJFEAHL
U2} AFES Aok Byl vl =2A 9
o2 Aol RA:, £FE WA} v} F4)
byt

3) AT A2 AL F AATA O 27
A BF A2 30 o FAS T dYEA)
v, 45T Fobet fgdoll Q7 H=lAls F
7, A8E A 2t FR0] vehd e Hol
), £ol& 9 I AiAY 2 2 A7 e
A Az FEESA Y 6:19 dLYABTE
AYE ASE 7 pmoE WAFTAE Axs= A
o] AAF Zlow wehslgic)

—419—



W

=5h71AE A

t

o
Mo
re

. Kim, S. W. 2000. Studies on development of seed

pellet technique for stabilization of direct wet seed-
ing rice. Chonnam National Univ. Ph. D Thesis.

. Min, T .G. 1996. Development of seed pelleting

technology for rice and cabbage. Korean J. Crop
Sci. Vol. 41(6):678-684.

. Motoyuki H., M. Imura. and S. Mitsuishi. 1990.

Local soil reduction in the vicinity of the paddy
rice seed coated with oxygen generating chemicals
in relation to germination and emergence. Japan. J.
Crop Sci. 59(1):56-62.

. Motoyuki H. and M. Imura. 1991. Promotion of

seeding emergence of paddy rice from flooded soil
by coating seed with potassium nitrate. Japan. J.

~420—

A28A A55 2003 108

Crop Sci. 60(3):441-446.

. Naito T. 1963. Studies on the coating of seed(1).

Joumal of the Japan Society of Agricultural Machin-
ery. Vol. 25(1):35-38.

. Park J. S. 2002. Development of a rice seed pelleting

machine for direct seeding in rice cultivation. J. of
KSAM Vol. 27(5):381-390.

. Won, J. G, C. D. Choi, W. H. Lee, S. C. Lee, C.

R Kim and B. S. Choi. 1997. Improvement of rice
seedling emergence by seed coating materials in di-
rect seeding into flooded paddy soil. Korean J. Crop
Sci. Vol. 42(3):286-291.

. Yu D. S. 2002. Improvement of a rice-seed pellet-

ing machine for direct seeding in rice cultivation.
Chonnam National Univ. MS Thesis.



