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Improvement of System for Grain Drying, Storing,
and Processing in Rural Area

M EEM-xE A B4 S
Suh, Sang Ryong - Lee, Seung Kyu . Kim, Yorng Whan

Summary

To get the goal of self-supply of food grain, improvement of post-harvest grain
operations in rural area 1is under consideration as an important task of agriculture
in Korea.

This study is focused on elimination of losses and deteriorations of grain and
reduciton of labour requirements and funds for post-harvest grain operations.

The purposes of this study are presentation of basic data referring to conventional
post-harvest grain operations in rural area and suggestion of improving methods for
the operations, and also finding out reasonable operatng processes of the operations,

The results of this study are follows;

1. Grain drying in-the-field which is performed before threshing has major facto
rs of grain loss during drying, and so should be restrained as possible. Combine
harvesting system is recommended among other kind of mechanized harvesting
systems for restraining in-the-field drying and securing available labors for drying.

2. It is predicted that mechanical grain drying could be prevalent when combine
harvesting is taken place. Recommended grain drier for pre-combine harvesting
system and for combine harvesting system is batch-type drier and circulating-type
drier, respectively.

3. As existing farm storages for grain have insufficient spaces and offer poor
conditions for grain storing, it is greatly needed to build up new storages which
store only graias. And it is concluded that storing grain in community common
storages is desirable,

4. Pover supplying system for milling machinery in local milling plants, that a
large capacity prime mover supplies power to 4 or § kinds of milling machinery

simultaneously, should be converted to a system of several small capacity prime
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‘movers supplying power to each machinery for the purpose of reducing extra-

consumption of energy.

5. Governmental grain, of which Korean farms produced,

should be milled and

stored in the local milling plant successively for the purpose of reducing transportation

fee and storing facilities.

6. Future post-harvest grain operations-drying, storing and milling should be perfo-

rmed successively in the community common plant. And average optimum processing

capacity of the plant is estimated about 300 metric ton of grain in every year.
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Table !. Number of surveyed farm househ-
olds classified by its location and
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size of farm land.
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Hapchun-Gun
Namhaze-Gun

Geojze-Gun
Sachun-Gun
Furyung-Gun
Woelju-Gun
Gosung-Gun
Jinvang-Gun
Changnyung-Gun
Gimhae-Gun
Changwon-Gun
Hamyang-Gun
Milyang-Gun J
Haman-Gun {
Guhchang-Gun ‘1
Hadong-Gun r
Yangsan-Gun |
Samchunpo-City;
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Woolsan-City (
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Total

households classified
_size of farm land
ha ; 1—2 ha} Over 2ha
9 3
7 3
i 7 _
6 —
3 2
7 —
5 2
4 2
5 2
3 3
5 3
3 —
2 1
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2 —
2 1
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Grain

\\Izymg Stage

Rough Rice [ Unhulled

Region 1 Varlgll)entg“oiister-“ne Japonica type variety J Barley & Wheat
i
B’?fxorfaeshing i Oct. 1—Oct. 20 | Oct. 11—0Oct. 30 | June 1—June 20
Central lf “_ e ; ‘,
| After . i
i Threshing [ Oct. 117—Nov. 10 Oct. 21—Nov. 20 | June 11—July 10
| Before | Oct. 11—Oct. 30 | Oct. 2 . : 4
Threshing | ¢t 11—bet. i Oct. 1—Nov. 10 ; June 11—June 30
Southern |
I After
Threshing Oct. 21—~Nov. 20 Nov. 1—Nov. 30 June 21—July 20
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Tabie 3. Average removed moisture content (w.b.)of grain per day by sun- drylrg

N Drymg Stage Before Threshing After Threshing
Drymg ’\1eth% . B —
- :Bundle Hung {Bundle Stood[ Bundle On Conc. | On { On
Grain TT————_ | on Pole l . Flatted Ground Mat | _Sheet
1 . ! ‘
: Tongil : o | : -
Rough ! sisterline 2.1—2.¢ ‘ 0.8—1.8 ‘ 0.8—1.5 1.8 | .8 1.5
Rice | ]apomca | ; ‘ J
] type f 1.8—2.4 :l 0.9—1.9 ‘ .0—~1.7 2.0 ! 2.2 ‘l 1.6
i . i i i “ i
Unhulled | Barley | 2.6-2.7 t 2.5—3.6 ! 3.2-3.9 < 3.7 | 4.2 | 3.5
Barley B ' } ; J

Naked : 2.2—-2.9 } 2.4—2.8 | 2.5=-3.1 ' 5.2 5.4 4.7

Table 4. Labor requirements in conventional grain drying.

‘J Labor req. for removing ]/ (w b.) of grain rnmsture content. (ma'x hr/t ba)

Drying Stage

[ Rough Rice l Unhulled Barley
Before Threshing ‘ 0.5 i 0.4
After Threshing oo 1.2 | 0.8
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Fig. 1. Result of cost analysis on grain
drying. (drying 4% m.c. of rough rice).
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Fig. 2. Result of cost analysis on grain
drying. (drying 4% m.c. of rough rice).
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Table 5. Overall grain storing methods in farm household in percents.
Farm Land Size
Storing Method Average
Below 1 ha ’ 1—2 ha I Over 2 ha

Warehouse-Sacked 42.4 l 3.8 | 50.0 43.3
Warehouse-Bulk 15.3 | 38.2 | 63.1 22.5
Bulk Storage i i

(TONGAIR) 23.7 i 11.2 8.3 19.5
Others 18.6 I 6.7 ‘ 5.6 14.7
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Table 6.
in percents.

Farmers’ degree of satisfaction to capacity of their warehouse in farm household

Degree of | Farm Land Size
) ! - Average
Satisfaction l Beiow 1 ha 1—2 ha | Over 2 ha
Good | 2.8 | 7.4 | 83 | 4.3
Proper ; 7.2 | 45.6 | 41.7 46.4
Poor 50.0 | 47.1 49.3

fie v A el o,
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Table 7. Building materials of farm warehouses in percents.
. Roof \ Roctmc Tile . Galvanized | Straw
m“\ ‘Geewa’ Roofing Slate Iron Sheet J Thatched Total
Earth 6.1 8.4 2.3 | - 16.8
Wooden Board 2.2 6.7 1.4 ‘ 2.2 12.5
Conc. Block 8.4 29.0 7.6 i 1.5 46.5
Conc. Brick 7.6 13.7 —_ 1 3.0 24.3
Total [ 243 | s7.8 | n.3 | 67 |

S, zilE, 34, 27 Foz 280 A & 4
o B 24.3%, 57.8%, 11.3%, 6.7% 44,
By oY BiRMES el o« A
’“BﬂEﬂ’ FA A Fo] AR HELZ A 69.
% BEEC A B M By Y
% ¢ F Utk By AMe
A&, Rl (2A0] HHT #9
7‘]’@! of A eE AT 29.3% A &
HASZ g & vk ook FE¥ L A
A% EE HA ﬁ*“— By rEe) BED B
#h,

b o= Aiael B ST A BT
fele B AHEA SEL RS Ko

4 dleh webA B Y g REEise vl
$ Hom] 2ol BE R B9 jﬁg&'qxi ’5%%
Aoz BAEd o,

LIRS BN 9 Afe rmiEst dex 49
B B RS T2 BT HAd Azdes
B OB £F R WE ExiEiet, Heb4
BUFS) #4h B IrER Hige) J\:ﬁ‘l' Bimayel B
ol AAE Fkde, 2 HiFEY HEe FHl
A A" ik IR - T iSRS =8d
A BEs o] ok & Aeolth

3) RRYE T pEBY AE ARAE
ERel A Bme MRS MRS B EkyE i
frahel AR £ Bie] ANE H 7HA Fd A
&abe friet, S IPERae R fRRe
b oole Ee MR &} EdMez ¥H ¥
T 4 sleh
%’? irz ;z’z“%-.: }%;ﬁoﬂ “Jri} Eﬁﬂ i&%% B

HRS BEREERo= oA BELdc oEA [EE

A BRG] B MR A HEHs
ERe el W/HEY BE, AR BEA 294
dErp RS Wi mae ik EHEYH F
1A Pifel = Fe BEAY SHHER 282
g ASEH Y AR REE —EY FAR BN
o] K L B A Bl 2 el AY F
of Zt7g Aoz SHH AT

RS #Ye BE R A%d REYHg BX
of thete] 19754FEE A% B HEH] LES H
A3 fER s Table 83t 2o, ol 2% ERE FE5
geol vk MRl ot RS 9& AR BE
S A aEY AERelY Wk HE ko=
B o 2 —fEHe H# N #E 8L




EE M AESIE BIH F 15 1978 8F

Table 8. Dispersing ways of farm produced grain and its composifive ratio fo fotal in

percents.
_Grain ! -
\\ Farm Land Size - - t Rough Rice Unhulled Barley
Dispefsi;g Way . . T I \ o
. Below 1 ha | 38.7 \ 46.0
Selling-Unhulled | 1—2 ha ‘ 60, 4 E 46,4
| Over 2h a | 62,2 | 69.1
Below lha 5.7 2.1
Selling-Polished 1—2 ha = 19.1 3.4
Over 2 ha j 14. 4 1.4
Below 1 ha 1 55,6 { 51.9
Self-Consumption 1—2 ha 34.5 26.2
i Over 2 ha 23.4 } 29.5
Aoz BgE) Fe osbd b 5*??7} A4 F #9] FEEE Tarl A
5 R tki;f_‘% Btz BEBEREL B SREL 7 AL TEH
T A& BE —<°M sk IRE tcaﬁt Heg thEe Fala, 19754
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Table 9. Average percentage and weights of farm produced grain according to its
dispersing way.

Rough Rice ! Unhulled Barleyt
Dispersing Way '
! Percent i Weight(®% 1 Percent Weght(%y)
Selling- Unhulled ! 42.2 1 1.2 stz | 0.5
Selling-Polished i 9.7 0.3 , 2.4 —
!
Self-Consumption 48,1 ( 1.4 } 46.4 } 0.5
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Table 10. Distribution of local milling plant in Korea (1977,2/28).
Private Private FCA
Province Total
Licensed Unlicensed Managing
Seoul 1009 g7 — 1096
Busan 150 — — 150
Gyeonggi 2936 87 292 3315
Gangweon 1385 — 103 1488
Chungbug 1588 12 32 1632
Chungnam 2457 &5 92 614
Jeonbug 2030 —_ 67 2097
Jeonnam 2510 2143 : 49 4702
Gyeongbug 3702 272 \ 226 4200
Gyeongnam ‘ 3325 300 &9 3404
Jeju 340 - — 340
Total | 21432 | 2966 | 930 25328
* Date from Korean Grain Processing Asscciation.
Table 11. Average number of farm househ olES T -EE] e % 105 2o
olds, rnumber of local sections F 112 # 108 Btz @ $ SER NREL
and number of villages under a W WiE HRHe B - REs BEEs v
local milling plant. W Aok, FE 116 kw14 /J\*ﬁﬂ‘% AR
) . ]éog?}on l.fE?ﬁ e TH - GERNE 7 ERUE glem AH
Province | Houschold (Ri or | Village o) gl S4B, 3.3, 1.2 §& Meloh
- L . ‘Dong’) U ANVEBE 08 T8 T ol BYES £ 11
Seoul 5.9 — 8.0 5 ﬁwi zs]—@} 19751 R LR d3y o
Busan I Tl B0 pg e 129 e ol - B L
Gyeonggi L7902 ‘ 1.2 2.1 Bl A &ﬁ PERS 9 DelAE TEEe gy
Gangweon 92.7 1.5 4.2 SR e ZEs T
Chungbug 09.5 . 0.9 3.9 HoEA TH-UEE A AR do A2
Chungnam 113.0 . 1.7 4.1 S ZUM FE POIEE AT A EE AR
Jeonbug 129.5 | 0.8 3.1 v ElE, 2 4d i‘i@fﬂ% W g el ol
Jeonnam 91.8 | 1.3 1.6 o2 A A4 150%( Mite = oF 208%), 51M{(HL
Gyeongbug | 99.2 1.3 3.4 #oz o 7Y oE A TIBE 4R < 200M{(HL
Gyeongnam } 90.5 1.3 2.7 oz o 280NN Y WS MTHm 9= A
Jeiu |7 B B ez Ak o9 e MIRS MBS ML
Average | 93.9 | 1.2 2.3 N peigE A8 AR, Sbg A e




Tahle 12, Estimated amount of grian whi-
ch a local miiling plant is yearly

=

TREBMEEE £34 515 1978 88

milling (unit in ¢ of polished
grain).

Province

Rice

e

] Barley and

B 9 1400539 (F& (15 8RS (PR £

Hel diZate frR)e AR, & F94
oI PR BB IIRY I8E BiF REsS ¥
Azt B ONRE BEIR A 2¢ &#F
AERE FHED Aoz #iEE

| | Wheat
“ 2) JHRE |/ETHR FiE A
. | et e
Seoul e - AR RIS Bk RES & und EE
Busan ac | 2 . . o iy S +
. ‘ BRI e E I R/ BMEE BTz ded =
Gyeonggi i 190 i 12 o s o u s olzo -
Gangweo 120 | 12 Z%‘@\—: BRI A vlsh] o ES BEY BRe
Chungbugn 160 i 30 F 135} 2o}, F 13e]A &) o] B LS
Chungnam w0 | s 9 fE® WES WIS we BE ¢ go
Jeonbug | 250 | 62 FE ER AEEY I8 BEES BAT Bk
Jeonnam ( 140 84 R "*5%4 Bfﬁ%‘ F3lz Yenz AAE:
Gyeongbug 150 60 TR Ao v FiFolvh, F e FHE Hi
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Table 13. Provincial basic standard for establishment of a local milling plant.
{tem | Basic Standard
Plant Area i At least 165m? (50 Pyung)
Building Area % At least 49m® (15 Pyung) and add 49m? for each type of milling
Building Roof j Roofing Tile or Roofing Slate or Galvanized Iron Sheet or Conc.
| Slab
Wall Conc. Block
Ground Concrete

Prime Mover

Internal Combustion Engin or Elec. Motor
(Total power is at least 15 PS)

Milling Rice Hulling Raw Material Cleaner: at least 1 unit
Machinery and Polishing | Seperator for Brown Rice and White Rice: at least 1 unit
Rice Huller: at least 1 unit
" Rice Polisher; at least 1 uint
Barley f Raw Material Cleaner: at least 1 unit
% (Common use with rice cleaner is possible.)
. Barley Polisher: at least 1 unit
Barley ; Steam Boiler: at least 1 unit
Pressing . Super Heater: at least 1 unit
ii Barley Press: at least 1 unit
Wheat I Miller; at least 1 unit
l Milling
Accessories “ Thansportation Facilities like Bucket

| Elevators and Screw Conveyers
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Table 14. Specification of general facilities for a local milling plant.

Ttem | Specification
Building ‘[ Avg. Total Area 181m? (55 Pyung)
! Avg. Plant Area 146m? (44 Pyung)
Avg. Area of Warehouse for Plants having Warehouse ‘ 74m?® (23 Pyung)
Percentage of Plants having Warchouse to Total Plants i 47.6%
Prime Mover @ Int. Combs. Engine ‘ Avg. Unit 1.1
Avg. Horsepower 20.8PS
. Percentage to Total 92.0%
Electric Motor Avg. Unit 1.6
Avg. Horsepower 11.2PS
Percentage to Total 8.0%
Milling Raw Material Cleaner 1 1 unit
Machinery Rice Huller 1 unit
}[ Rice Polisher 1 unit
Barley Polisher ‘ 1 unit
Wheat Miller 1 1 unit
Miscellane. | Grain Mixer , 1 unit
} Buckat Llevator 1—2 unit
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