S-4-4 Milling and Drying

(1) Survey Method

Losses that occur in the milling stage can be classified into thee,
that are caused by nilling machines and those that are generated by (p,
properties and operational method of paddy before oilling.

Ta the dry-season survey a cormparative test was made on lossesd-:_.ﬂoE
milling machine types and their combinations. i

In the wet-season survey, a test was made on these coabinationsto&é
termine qualitative and quantitative losses occurring due to the diffes; J
in quality of paddy vhich is varied with a varlety of conditions ofp-:spi
harvest practices before milling.

(2) Test by Cozbining Rice Milling Machines

1) Purpose

The purpose of this test was to make a comparative test on g

P

ricin

tion of quantitative losses by milling machine types and their cozti:3
tions covering rice milling machines used in the survey area ard to |
find improvements regarding milling machine types and their cozbirvatiy

that are optimal to Indonesia by anzlyzing and studying the data o%t:}
in the comparative test.

2) Preparations for Milling Test

a) Scope of Survey Area

The team conducted the survey at following districts.
Aceh Province (Aceh Utara and Pidie Districts)
West Jawa Proviace (Karawang and Bekasi Districts)
South Sulawesi Province {Pianvang and Luwn Districts)

South Kalimantan Province (Hulu-Sungai-Tengah Districts)

b) Selection of Rice Mills

The rice mills were selected based on data considering the
folloving iteas. Several candidate mills were selected, and the
mills vere chosen after confirming the actual conditions of the
oills during the local survey.

South Kalimantan Proviace (H.S.T.0.)
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i}

3i)

iii)

iv}

v)

In principle, Mills that were located inside the district which
the survey team selected fields.

Typical mills having as diverse willing machine types as possible
based on machine types and combinations shown in Table 5-4-2.
Mills currently in normal operation wheh were ruonnig under
conditions that were suitable for testing.

#ill owners understood the purpose of the survey and would be
cooperative to the test.

Wills conveniently located for the purpose of transporting

smaple paddy and milled rice as a product.
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c) Fadd)’

i) Sclection of Paddy

paddy was selected after considering the following items to

eel the survey purpose:

To select one varliety among high-ylelding varieties most popularly

grown in the survey area,
» fe secure a quantity enough for 1.5 hours of milling with the

test rice mill running at full capacity.
¢ To select paddy that was harvested in the same district, was
dcied under the sarme conditions, and whose quality was uniform
vhenever possible.
To select paddy of average quality as paddy produced im the
applicable region to permit machine evaluation for the milling
tests.
In order to weet the foregoimgconditions, the necessary quantities
of paddy were sclected from the paddy stored in the SUB-DOLOG
varehouses. The quantities of paddy used in the tests arve given

in the following.

Aceh Province Approx. 10 tons
West Jawa Province Approx. 20 tons
South Sulawesi Proviace Approx. 10 tons

South Kalimantan Province Approx. 10 tons

ii) Mixing of Paddy

e isportant condition in the comparative test of rice nilling
zachines was to use paddy of the same quality and grade in each
test. In order to avoid quality defference by lot and by dag, all
the bags were opened and the paddy was mixed.
@) To use a concrete floor 100 m2 in area per 10 tons of paddy

as a mixing site.

& To open paddy bags (70 kg per

bag) and spread the paddy on

the floor. @
®

—&9_



{€) To heap paddy from approx.
30 bags in a conical shape,

d* To equally divide paddy ()
heaped in a conical shape

into four heaps and mix

while stirring paddy in
diagonally opposite heaps.
@ To spread the paddy on @
another floor in a square
and ia uniform thickness,
) To repeat Steps(:) to (:)
and to heap all the paddy
in a cube. ®©

&) To make ridges after mixing

the top and bottom layers.
To bag in about 75 kg
_quantities starting from ®
the tips of the ridges.
To sample about 5 kg

from each bag for testing.
After cozpletiang these

steps, paddy contained 3
in bags would be sent

to the selected mills.

3) Hilling Pegrees and Hilling Saaples

Ieportant factors in a comparative test of rice nilling rachizs ;
as mentioned earlier, were to use paddy of the same quality acd to
make the wmilling degree of milled rice uniform. Unless these two I3
etors are cet, the results cannot be compared and evaluated. It is

. . . - . - - ~F
difficult to attain the same nilling degree in a comparative test ot
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s111ing machines because mechanism and structure of the milling

sachines differ. Furthermore, the milling degree changes with

a delicate adjustment. Nevertheless, efforts were made to meet these

conditions by employing all the techniques that could be considered.

in the tests, the milling degree was standardized to 90% of the

110G standard, and test samples were prepared as described below.

2

&

{r)

)

in preparing samples for milling degree, test huskers (test rubber
roller husker) and test cone whitener were used in the BULOG and
Tarbun research laboratories.

1R36, which is grosm most extensively in Indonesia, was selected

as the test paddy variety. Paddy of this variety was obtained

and was husked by a husker Into browm rice,

Te select 1,000 sound kernels of brown rice for measvrecent of

their weight,

To divide the brown rice into ten 100 g samples and to mill these
sanples by changing the willing duration in steps.

To seasure the weight of polished rice after finishing willing

and to select 1,000 sound kernels for weighing after calculating
the weight yield.

Dye polished vice with a new MG reagent, weigh the 1,000 sample
kernels from which brown layers were able to be reroved nearlv ver-
fectly. Calculate the yield from the weight of the 1,000 brown-
rice kernels. Make the calculated yield as a 100% nilling degree,
taxe out samples with 90% milling degree relative to the 100% milling
degree from polished rice samples. The milling degree of these

901 samples would be rade to be the standard milling degree. Whea
that standavd is not present io the samples already milled, coatinue

atlling until savples of a 90X milling degree are obtained.

Milling Test

a} Outliae of Test

To increase the test accuracy, husking and ailling were performed
separately, paddy in these two process was weighed to calcualte
its yield, and the yield from paddy to milled vice was calculated.
Prior to waking a full test, a preliminary test was made. In
the preliminary stage, the machines were surveyed and necessary
adjusteents made to obtain the same degree of milling as that of

the milling samples, to mininize adjustment changes during the
full test.
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b)

it)

iii)

iv)

c)

Preliminary Test

To check and set the machines and to clean the machines ang 1
adjacent areas to remove any remaining rice, paddy | ete, :
To perform a test run with a small quantity of paddy and to[n‘%
the elevators, etc with grains in order to nearly decide the 1§
rate and adjustment positions.

To operate for about 10 to 20 minutes to adjust to a flow rate §
optimal to the machines and to adjust the press board ofther{;
niller to adjust the milling degree of polished rice Obtahedin:
the test to the milling degree samples,

To verify the milling degree by means of a dyeing test, 3
To prepare practical standard sample by vegion having a nilliy
degree equal to that of the basic standard sample. To prepare
standard sample by selecting rice mills suitable for preparicy §
practical standavrd sample among rice mills selected for varicys §

regions. The rice mill thus selected would prepare practical

standard sample, :
After making a preliminary test, prepare a milling degree by ti-§
kernel-weight that is the same as that of the basic standard sz §

Make it practical standard sanple and use it in the region as 1 }
sanple for the milling degree.

Full Test

Operating Method

A full test would be performed for approximately 30 oinutes at

least twice. Yields thus obtained would be averaged.
The tiex needed between the opening of the shutter

and when all the material has passed through.
Adjust the adjustable sections in a short period of tize te

= : - -4 ~dzrd
obtain the same degree of willing as that of practical stamdarc

T ol B Vo
LM WS M BN i B g Tl 5 Rt P

rice to mininize the quantity of half-nilled rice.

HES

Put half-ailled rice in the initial stage in a separate contzizd
¥hen finishing the operation, feed it into the feed intet of

the rice whitener so that the entire quantity will be completdl
willed.
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iii)

iv)

v)

weighlag and Sampling

* weigh the total weight of paddy, brown rice, polished rice,
and rice bran.

* Sample specimens of brown rice, chaff, polished rice, and
rice bran on several occasions.

Analysis

* veasure sound kernels, broken kernels, immature kernels,

damaged kernels, and paddy from 50 g of brown rice by hand.

(betow 1.7 mm) in 50 g of polished rice are separated by a2

sieve, then measure sound and broken kernels by hand. Finely

broken kernels are deducted from the yield in calculations

for comparison of the milling machines,

100 g of rice bran using a sieve.

Separate rice kernels in the chaff by air separation.
Calculate thousand-kernel-weight percentages by weighing
1,000 sound kernels in browm rice and polished rice. The
percentages are to be used in calculating modified yields

in comparison with the standavd milling degree later.

Test Milling

Send 5 kg of paddy sacpled vhea mixing paddy to Tarbun as

a test oilling material.

Evenly divide 5 kg to obtain 2 kg and separate dead paddy and
foreign matter with an air cleaner.

Pass the sample 2 - 3 times through the test husker to obtain
brown rice and then weigh it.

Separate broken rice, immature rice, damaged kernels, and
foreign matter fxom 100 g of brown rice.

Weigh 1,000 sound kernels.

Prepare 10 samples of brown rice in 100 g quantities and mill

by changing the milling time. Calculate the milled rice yield,

separate with 1.5 ané 1.7 m sieves, then analyze broken kernels

by hand.

- 343 -
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vi)

e)

i)

Weigh 1,000 sound kernels selected from the milled rice, :
calculate a thousand-kernel-weight yield with that for brov §
rice, then select the standard milled sample. For thecom1~f
nience of subsequent calculations, a 91% thousand—kerneb&ﬁﬁl
percentage was regarded to be a 90X mitling degree ang vas

designated as standard sample.

Test Results and Analysis

The tests were made in limited regfons within a short perigy j
of tire at a limited nusber of rice mills. Evaluation of

all milling machines in Indonesia cannot be made based o

the results of the tests. A clearer picture is anticipated §
to be obtained by repeating tests of this nature in the futured
However, the recent tests have shown some clear trends. By o
further analyzing the local situation, the current statecaa'l

be analyzed precisely.
Engelberg-type Huller

Basically, it is not reasonable to process chaff and ricebnai
which have different physical properties as well, by one pact
using pressure. This machine cannot will rice without eZHgLE
the inner layer of rice, 3
High-yielding varieties that are grown exteasively are brﬂthf
throughout Indonesia. An urgent need is to exchange Enge&agz
type milling machines in order to reduce both qualitativeaiit
titative losses.

Rubber Roller Husker + Engelberg-type Milling Machine

By additionally using a husker together with an Engelberg gxt;
the milled rice yield increased compared with that wvhen hmiﬁ';
machines were used separately. However, due to mechanical fl:d]
in the Engelberg huller vis-a-vis rice and its low operabilits &}
it cannot demonstrate stable performance as a milling cachire [
at all times,.
In addition to the broken rice generated and its low yield, its]
poor performance in removing rice bran lowers the value of it
as a milled rice cormodity.

This combination should also be promptly discontinued.

...3‘.‘ -
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iii) Rubber Roller Husker+ Jet-Afr ¥riction Type Rice Whitener

High recovery and high quality Lo some exteat can be

obtained by a combination of these individual machines depend-
ing on how the combination is made.

paddy is passed through the husker and milling machine twice.
The charging work is performed entirely by men. Only local
variety in good condition are passed through the husker

and milling machine once.

If it is simply the main machines only, one could feel at ease
that the fed material does not stay inside the machines, which
is a requiremeat in custom rice milling. It does mot mean that
the equipment need not be improved.

That paddy is passed through a husker twice means a paddy
separator is needed. Two milling machires have to be installed
in tandem, or a long-length milling machine has to be installed.
It then will be difficult for the charging work to be done
manually. The idea that labor cests are low and that it is helping
the regional society by offering empleyrent does not benefit

the development of Indonesia. Labor engaged in charging paddy
should be used for purposes with higher added value such as

rmanufacturing elevators.

iv) Rubber Roller Husker + Screen-Type Paddy/Separator #
Jet-Air Friction-Type Milling Machine

This combination improves the cozbination described in the
previous paragraph. Depending on how this combination 15 used,
it can be considered as one of the highest practical units in
terms of both yiecld and quality.

Actually, paddy is passed through the husker and milling machine
twice partly because the screen—type separator does not perform
satisfactorily with long kernel species. A paddy separator is
added, »nd men have to Lift heavy rice to the tall hopper 5
times while paddy is being processed into polished rice.

This, frankly speaking, is no longer a milling facility. Milling
facilities that have gradually been improved on until now should

be reexamined at preseant.
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v)

A solution can be found regarding the current situation ip Tndore,
and approaches can be determined for future milling facilities ;5
well as improvements to be made on machines inside the facilities
by undertaking further study, including the areas of developren;
and iwprovement,

Rubber Roller-Type Husker + Mechanical Paddy Scparator +

Jet-Air Friction-Type Rice Whitener

Equipment all connected by elevators can be considered as being vt 1
equipped as rice milling facilities. Paddy is passed through tk. :
husker once, and only a negligible amount of paddy is mixed in bros ::
rice that has passed through the paddy separator. However, gener,) -
there are a large number of rice mills that pass paddy through G-
ing machines only once. The nmilling machine capacity is szall,
pressure inside the milling rachines has to be lowered when nilli:g
high-yielding varieties which are brittle and contain a large

proportion of cracked rice. Some effect can be achieved by redoc-
ing the flow rate, or passing the paddy through twice. Judzing v
fron the construction of the machines in use, passing paddy throeog
wore than 3 tines can be more detrimental. A study to patch tte :
internal construction of nilling machines to the situation in Icd~d

is a future problem. At the moment, the milling process in the

nachines has to be leagthened, or two milling machines in tanden

should be installed.

Rubber Roller Husker * Mechanicat Paddy Separator +
Abrasive-Type Hilling Machine

Several cozbimnations employing an abrasive type of processing astt
basic construction of the ailling machine could be found. These
cozbinations had the same equipment as that described earlier for
their husking and paddy separating processes. In the brittle ty%
rice surfaces are shaved off by an abrasive roller. Because the
pressure in the milling chamber is low cozpared with that for t&e
Exiction type, even fragile rice remains unbroken. However, rice
surfaces are shaved off, and rice generally lacks luster. Furtherr &
zore, depeading on how the machine is operated, the inner layets
of rice are also shaved off and are discharged with rice bran,

possibly lowering the polished rice yield.
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fable 5-61

s a conclusion,

the abrasive type is not necessarily better than

the friction type in terns of the polished rice yield. Abrasive~-
type willing machines are generally expensive, and a smooth supply

of parts also needs to be considered.

Explanation of Marks in the Table of Hilling Test

E€xplanation ]

#asked Rce
ferovery

S
femainizg Paddy
fate

Teight tate of total husked vice which has passed paddy buskee {or paddy
separator) as coopared to the original paddy.

Veight rate of unhusked paddy resaining after husking {or separating)
operation as coepared to the origiral paddy.

S—
Corcected Husked
Tice Recovery

V‘h'eight rate of browa rice vhich is czlcvlated froo the husked rice
recovery beeing reducted the reeaining husk rate in the husked rice
C = g:(a-b)

100-C ... Weight rate of husk as cocpared to the original paddy
2 (100-C)

160 Weight rate of the vemaing husk as compared to the

originat paddy

s - .‘.’M = ... Husked rice recovery - Weight eate of the razaining
100 busk = Pure brcown rice vecovery.

Filled Rice
Lezosetry

&Eps Pate in
g?ﬂle& Rice

Weight rate of total ailted rice in cooparisson to the paddy.

[ Welght rate of chips (ilre bioken rice and ispurftfes) in pilled rice
as corpared to the rilled rice. (Screened by a sleve having openiags
of 1.5 53. and considered as unedidle.)

Coreected Hilled
Bice Fecovexry

Recovery of edidie mliiled cice after resoving the chips in nilied rice

by the calculation, The purpose is to eliminate chips for the cooparison

of milling sachines which has different size of screen openings causing

different content of chips,

exd
100

f=4-

ee. Chip aate in milled tice as conpared to the paddy

e xd
100

v.. Killed rice recovery - Chip rate

Vzigkt Rate of
1,600 Grains
{Assessaent for
8illing depree)

Weight rate of milled rice to brova yice per 1,000 graias.
{The grains should be sound and head keinel.)

Exl Cotcected
Killed Rice
Yezovery

Correttion of corrected willing Tecovery (f) by the difference of milling
degree cblained by each milling test to adjust to the stardard milling
degree.
(The standard milling degree {301} is practically considered to be 912
as calculated by the welght of 1,000 grains.)
g - 91 ... Differecce betveen the pilling rate obtaiacd by each &est and
the standard milling rate {g)
{veight rate from brown rice)

iﬁf&khﬁ ... The difference of the milling rate as coepared Lo the paddy

h=F- (g - 24xC ... Cotrected witled rice tecovery (f) - The difference

100 of the eillicg rate.
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Table 5-63

D.I. ACEH (1) . s b
- COMPONENT OF HILL , CATEGORY ' HUSKED RICE
TEST REG. _ KUMBER RECOVERY ANALYSIS
¥, HAME OF HILL CAPACTTY POWER CLEANER PADDY HUSKER  PADDY SEPARATOR WHITENER OF COMBI OF PASS x HEAD BROKEN IMMATURED BADDY
; hp HATION
keg/hy. p 4 x X Z
a-1 M.T. BUDIHAN 800 62 SIFTER RUSBER R. 6" COMPART. 50 BLOWING FRIC- 5 -1 1 18.2 89.4 9.0 1.6 0.04
Aceh Utara Local Yanmer ECH 60 Lacal TION Sanfon NL1I2 ~2
A-2 KUD TUFFAR 300 18 - ENGELBERG - 1 1 (78.0)
Aceh Utara Crantex estimate
A-3 HURUNIJAYA 500 15 - ONE PASS - + (B. FRICTION) 3 -1 ) | {79.1) 92,2 5.3 2.5 7.6
Aceh Utara RUBBER R. 4" estimate
Satake SBi1O
A-4 KUD KUTAGLEE 300 18 - RUBBER R. 4" - B. FRICTION 3 -2 2 79.4 90.2 7.3 2.4 4.9
Aceh Utara Gold Grain Gold Grain
A-5> SAHABAT 600 40 SIFTER RUBBER K. 6" COMPART. 50 B. FRICTION 5 -1 1 77.9 $0.3 7.1 2.6 2.0
Acen ¥tara local China WM24-2CH local Hachi NL12 -2
A-6 SAHABAT 800 27 SIFTER RUBBER R. 6" COMPART. 16 B. FRICTIOR 5 =1 1 78.1 89.4 7.6 3.0 0.7
Acen Utara local China LM24-2CH Germany Satake RBS-7 -2
A-7 X.P.Z.A. 800 30 SIFIER RUBBER R. &" COMPART. 36 B. FRICTION 5 -} 1 77.1 91.5 7.2 1.3 0.6
local Iseki BCOLO Local Satake RBSO? -2
A-3  RARAMAT 500 18 - RUBBER R, 6" - ENGELBERG 2 -1 2 80.1 85.8 12.5 1.7 6.7
Pidle Yanmer ECHSO Grantex -2
A-9  SWADAYA 500 18 - RURBER R. 6" - ENGELBERG 2 -1 2 77.0 90.3 7.4 2.3 2.3
Pidie Yanmer ECH60 Crantex -2
A-10 XUD HERAHJAYA 800 446 SIFIER RUBBER R. 6" COMPART. 36 B. FRICTION 5 -1 1 76.8 89.8 9.0 1.2 0.08
Pidie Local Iseki HC600 Local Ishi RL1S -2
A-1)1 ¥K.P.T.B. 500 16 - RUBBER R. 6% - B. FRICTION 3 3 2 18.6 92.5 6.0 1.5 2.1
Pidie China 1MZ4-2CH Sanfon NL12
A-12 X.P.T.B. 500 16 - - ENGELBERG 2 =2
ridie
A-13 TAMBUN INSTIYUTE TEST TEST RUBBER - ABRASIVE CONE 2 78.0 91.1 5.8 3.1 0.3
ASPIRA- R. 35m HINGETTI

TOR Satake THU

=~ 351 —352 -



D.I..ACEH ( 2)

d e f* £ h=
e x d g-{g-3x ¢ VARIETY OF PADDY: HIXTURE OF
4-J00 100 1R32, 1836
MILLED RICE ACTUAL CAPACITY TEMPERATURE__MOISTURE CONTENT
CORRECTED TEST NUMBER  RECOVERY ANALYSIS CORRECTED MILLING FINAL HUSKER WHITENER PADDY MILLED PADDY MILLED
RECOVERY NO. OF PASS ) 4 HEAD BROKEN BREWERY CHIP PADDY RECOVERY  DEGREE CORRECTED  kg/by kg/hr s RICE x RICE
1 2 3 X X PcsA00g X RECOVERY X PADDY _ PADDY °C 4
(WEICHT X
1000KERNEL)
78.2 A-1 1 67.3 53.3  43.3 3.4 1.0 0 66.6 90.5 67.0 940 540 32 47 14.6 14.3
2 68.7 66.2 28.6 5.2 0.5 0 63.4 91.4 68.1 1100 45 14.3
(78.0) A-2 1 66.1 48,2 45.8 6.0 2.8 3 64.2 91.6 63.4 510 32 50 14.5 14.2
estimate i 65.2 45.3  48.7 6.0 2.3 2 63.8 90.8 63.8 480 56 14.2
(78.0) A-3 1 68.2 68.8 28.8 2.4 0.4 1 67.9 91.8 67.1 450 30 47 14.6 14.4
estimate
78.3 A-4 1 67.0 51,2 42.6 6.2 0.8 0 65.5 91.0 66.5 410 400 30 46 14.5 14.3
2 67.8 63.3  33.5 3.2 0.6 0 67.4 92.0 66.7 400 46 14.4
77.4 A-5 1 67.7 60.5 35.8 3.6 0.5 o 67.4 9).9 66.5 410 350 30 56 14.8 14.5
2 67.6 69.8 26.5 3.6 0.2 0 67.5 91.7 66.8 390 46 14.4
77.9 A-6 1 67.8 68.7 27.4 3.8 0.3 0 67.8 92.1 66.5 450 500 31 46  14.8 14.6
2 68.7 68.8 28.2 3.0 0.4 0 67.1 $0.6 68.7 516 46 14.4
77.0 A-? X 67.8 70.4 25.8 3.8 0.3 0 62.6 90.8 67.8 730 490 30 46 14.8 34.4
2 63.0 71.2  25.2 3.6 0.2 0 67.9 91.2 67.7 580 44 14.4
78.7 A-8 1 67.7 62.3 32.9 5.8 2.3 2 66.1 91.0 66.1 870 580 30 47 14.27 14.3
2 68.0 61.4 32.6 6.0 1,8 2 66.7 92.0 65.9 640 47 14.3
76.5 A-9 1 €8.5 72.4 23.8 3.8 1.0 0 62.8 93.0 66.2 660 290 30 5% 14.6 14.1
2 68.3 69,2 26.1 5.7 0.7 1 67.8 91.5 67.4 370 53 14.1
16.8 A-10 1 68.4 72.6 24.1 3.2 0.2 0 68.3 91.5 67.9 1030 630 31 48 19.8 14.4
2 68.8 79.7  17.1 3.2 0.1 0 68,7 9.5 68.4 1020 56 14.5
78.1 A-11 2 69.0 78.1 18.3 3.6 0.2 0 68.9 91.5 68.1 840 600 31 &7 14.8 14.3
2 68.8 65.2 30.2 5.6 0.4 0 68.5 92.1 67.4 770 31 ¥4 14.3
77.9 A-12 1 70.3 91.5 8.0 0.5 0.7 0 69.8 91,0 659.8
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Table 5-64 WEST-JAVA (1) a b

P

COMPONENT OF MILL CATEGORY ER HUSKﬁguiiggls
1EST REG. _ NUHBER RECO
%0. NAME OF MILL CAPACITY P?UER CLEANER PADDY HUSKER  PADDY SEPARATOR WHITENER OF COMBI OF PASS P HEAD BROKEN IMMATURED PADDY
kg/hr. P NATION z z 2 %
j-1 €B. TAWEBAL 4500 1xi? - RUBBER R. 6" SCREEN BLOWING EFRIC- 4 -2 2 16.4 871.8 6.6 5.6 4.8
Karavang 18x2 Iseki HCE0O Local TION Ichi NL-
xi2 15 x4
-1 XINAY 1500 =3 - RUBBER R. & SCREEN B. FRICTION & -1 2 16.2 19.3 16.4 4.3 6.3
Katavang 18x1 Icatl tocal Ichi NL-12 -2
Satoh HL-12
1-1  PUSKUD UNLIT 11 4000 ASPIRA- RUBBER R. 10" COHPART. 36 ABRASLVE 5 -2 1 75.0 94.0 1.9 4.1 0.08
Karavang T0R Schule x 2 Schule x 2 CONE
SIFIER Schule x 2
Schule
-4 2USEUD UNLTY (i 2500 " RUABER R. 10" SHAKILNG B. FRLCTION 5 -2 1 5.4 .719.5 15.0 5.5 0.3
Karavang SIFTER Vanmer Yapmer Yaamer No.%
Yapmer Satoh IchiH70
1-5 PUSXUD UNIT IV 2000 " BRUBBER R. 10" SHAXING ABRASIVE HORI- 5 -2 1 75.9 88.0 6.6 5.4 1.6
Kacvavang SIFTER Satake Satake ZONTAL B.
Satake FRICTION
Satake RBLS,
BS1S
I-5  PUSKUD UNIT XI 4900 " RUBSBER R. 8" SHAXING ABRASIVE CONE 5 -2 1 75.6 B89.1 6.9 3.9 0.3
Karavang SIFTER Yaomer x 2 Yaceer B. FRICTION 5 -3
Yanoer Yapoer RP10,
No.4&
-1 TANJUR HARAPAN 2600 SIFIER RUBBER R. 10" COMPART. 36 8. FRICTION 5 -2 1 15.3 89.9 5.2 4.9 1.2
Bekasi Local Yaomer Local Ichi x 2 NL-15
-3 TANJUN HARAPAN 2000 " " " B. FRICTION 5 -2 1 5.3 89.9 5.2 5.9 1.2
Bekast Chioa x 2
I-9  TAMBUN ENSTLIUTE 1000 SIFTER RUBBER R. 6" SHAKING B. FRICTION 5 -1 1 15.9 82.5 11.1 6.4 0.08
Bakasi Satake  Satake Satake Satake RBS7
J-iy  TAMBUN INSTLTUTE 1000 SIFTER  RUBBER R. 6" SHAKING ABRASIVE HORI- 5 -2 1 5.9 82.5 11.1 6.% 0.03
gekasi Satake  Satake Satake ZONTAL 8.
FRICTION Satake
RB-1%
J~11 TAHBUN INSTIIVTE 1000 - FLASH - 8. FRICTION i -1 |1 72.8 16.4 18.0 5.2 0.4
gBekasi Korea Satake RBS-7
1-1?7 TAMBUN INSIITUTE TEST TEST RUBBER R. - ABRASIVE CONE 6 2 5.7 85.1 1.8 7.1 0.1
dekasti ASPIRA~ 1I5mm Satake HIRGETTI
TOR ™
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WEST - JAWA ( 2 )

d € f= 4 h=
e xd {g-91)x_¢ VARIETY OF PADDY: MIXTURE OF
d-“155 T ) 1R36, IR38
MILLED RICE _ , ACTUAL CAPACITY TJEHPERATURE HOISTURE CONTENT
CORRECTED TEST NUMBER  RECOVERY ANALYSIS CORRECTED WILLING THAL WUSKER WHITENER PADDY PA
RECOVERY NO. OF PASS X HEAD BROKEN BSREWERY CHIP PADDY RECOVERY  DEGREE CORRECTED kg/hr  kg/hr e RICE % RICE
. 4 4 z I PesA00g 4 RECOVERY I PADDY  PADDY ‘c 4
{WEIGHT %
1000KERNEL)
15.2 J-1 2 66.8 72.3  25.9 1.8 0.4 0 6G.8 91.4 66.2 1270 920 33 50 13.8 13.5
3 66.5 13.6 24.8 1.6 0.5 0 66.1 90.7 66.3 1050 45 13.5
16.1 1-2 1 63.8 67.3 3.3 1.4 0.1 0 63.1 91.4 63.4 870 1160 34 46 13.6 13.5
2 65.3 72.3  26.6 1.1 0.1 0 65.2 91.0 65.2 750 sl 13.4
i’.0 3-3 2 65.9 80.¢ 17.6 1.5 0.4 0 65.6 91 .0 65.6 4140 4400 31 43 13.7 13.5
75.2 J-4 2 66.0 66.5 29.0 4.5 1.2 o 65.3 91.1 65.2 2170 1040 33 51 13.8 13.4
75.5 3-5 3 65.5 80.4 17.2 2.4 0.4 0 65.2 89.8 66.1 1660 950 .34 48 13.7 13.4
75.5 1-6 2 66.5 7.0 25.2 3.8 0.8 0 66.0 91.2 63.8 2320 1640 33 46 13.7 13.4
3 65.6 72.6 24.5 2.9 0.3 0 65.4 39.8 66.2 1790 43 13.3
5.0 J-1 2 65.0 70.5 26.1 3.4 0.4 0 66.7 90.4 65.0 1760 1240 14 46 13.8 13.5
75.0 J-8 2 65.6 18.6 19.6 1.8 0.2 0 63.5 91.8 65.3 1260 34 48 13.7 11.3
15.9 3-9 X 65.5 77.6  19.8 2.6 0.3 0 65.3 91.2 65.1 730 $80 33 46 13.56 13.2
. 3.9 1-10 r4 65.1 19.} 18.5 2.2 0.4 0. 64.8 90.5 65.2 1130 33 44 13.6 13.2
i2.1 J-11 1 65.4 j6.8 20.8 2.4 0.4 0 65.1 92.0 64.6 610 150 33 46 13.6 13.2
5.6 5-12 1 68.6 83.8 9.5 0.6 0.8 0 68.1 91.0 68.1
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TEST
NO.

L-6

b
Table 5~ 65 SOUTH-SULAWESL (1) 2
] CONPONENT OF WILL - MUSKED RICE
NAHE OF HILL REG. POMER CLEANER 1} CATEGORY  giiifER — RECOVERY ___ ANALYSIS
CAPACITY PADDY HUSKER  PADDY SEPAKATOR  WHITENER  OF COMBI~ o p.qq y ~HEAD BROKEN [HMATURED PADDY
ARIFIR 300 6, 11 - RUBBER R. 6" - BLOWING FRIC- 3 -l 1 77.9  82.5 11.9 5.6 11.2
Piarang Iseki (HC600 TIOR
Yaooer Iseki JS§550
FARMER'S GROUP 300 18 - ONE PASS RUB- - + (R. FRIC- 3 -1 1 718.4 92.5 0.8 6.7 1.2
Pinrang BER R. 4" TIOR
Satake SB-10
PEWEDDAL 200 11 - ENGELBERC - - 1 1 75.5 63.6 3.7 1.6 5.8
Plarang
LA RUNA 300 16,5 ONE PASS RUB~ - + (B. FRIC- 3 -1 1 16.7 92.4 1.9 5.7 1.6
BER R. 4" TION)
NB18 Satake S$B-10
XUD ALITTA 300 7, 11 - RUBBER R. 4" - 8. FRICTION S | 1 80.7 87.1 6.7 6.2 28.0
Pinrang Yaamer, ECH40 Yanoer S$S10
BULDG PINRAKG 4590 16,5 - RUBBER K. 4" SHAXING 8. FRICTION s -1 3 74.6 88.3 4.8 6.9 1.0
Pinrang Yanmer ENHA4O Yanoer Iseki HC600
TAMBUN INSTITUTE TEST TEST RUBBER R. - TEST ABRASIVE 75.4 88.8 3.4 7.8 0.6
ASPIRA- 3ISmm Satake CONE MINGETTI
TOR THU
LAKARIAP 60 9, 15 - RUBBER B. 6" - ONE PASS RUB- 3 -2 2 79.0 68.0 27.6 4.4 13.9
Luwvu China LH24-2C BER &' + B.F.
Satake S$B1O
USMAN S00 5,5, - RUBBER R. 6" - 8. FRICTION 3 -1 i 17.0 87.6 4.9 7.5 31.2
Luwua 16,5 isekl RC600 Satake RBS?
PRIVATE SECTOR 200 14 - RUBBER R, - B. FRICTION 3 -1 1 18.9 90.3 4.3 5.4 29.2
PADANG SAPPA Iseki Isekl
Luwvu
SIHPAN 200 9 - ENGELBERG - - 1 1 84.4 62.1 34.3 3.6 21.4
Luwvu
KUD PADANG PAPPA 5, 9 - RUBBER R. 6" - B. FRICTION 3 -1 1 710.5 91.3 3.2 5.5 10.0
Iseki HEGB Isaki
TAMBUN ENSTITUTE TEST TEST RUBBER R. - TEST ABRASIVE 24.1 76.2 18.1 5.7 0.5
ASPIRA- 35mm Satake CONE MINGETTI
TOR THU
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SOUTH - SULAWESIE (2)

- 4 e f= g h=
100x (a-b) e xd f_(g—912x e VARLETY OF PADDY:
1U0-b d- 10? 109
HILLED RICE ] ACTUAL CAPACITY TEHPERATURE HOLSTUKE CONTENT
CORRECTED TEST NUMBER  RECOVERY ANALYSIS CORRECTED HILLING FINAL HUSKER WHITENER PADDY MILLED PADDY MILLED
RECOVERY NO. OF PASS 4 HEAD BROKER BREWERY GCHIP PADDY RECOVERY  DEGREE CORRECTED kg/hr  kgfhr R RICE x RICE
1 x 3 X % PcsA00g % RECOVERY % PADDY _ PADDY °c x
(WEICHT £
1OU0KERNEL)
75.1 p-1 1 67.4 78.8 20.8 0.4 0.4 1 671.1 91.0 61.1 260 250 33.5 49 12.7 12.2
18.1 p-2 i 66.9 79.2 20.0 0.8 0.4 2 66.7 91.1 66.6 190 30.5 55 12.4 11.6
754.0 P-3 1 69.6 73.2 26.2 0.6 0.2 0 64.5 91.7 64.0 350 33 55 11.6 11.1
76.3 P-4 1 66.5 81.2 17.8 1.0 6.3 0 66.3 91.0 66.3 500 30.5 55 12.3 12.2
13.2 P-5 1 66.7 76.1 22.1 1.2 0.5 0 66.4& 91.6 £6.0 309 290 31.5 47 12.6 11.9
14 .4 p-6 1 67.5 73.1 25.6 1.3 0.5 1 67.5 91.3 67.1 470 31 47 12.3 12.2
75.3 68.1 8v.0 8.9 2.1 0.2 0 68.0 91.0 68.0
70.5 L-1 1 64.8 50.4 40.4 9.2 1.8 15 63.7 92.0 63.0 1120 600 31.5 51 11.7 11.2
66.8 L-2 1 64.2 55.2 38 - 6.3 1.0 13 63.6 92.1 62.9 670 730 30.5 47 13.5 14.5
70.2 L-3 i 65.1 52.4 17.6 10.0 2.9 12. 63.2 91.8 62.7 690 690 32 52 13.5 12.4
80.2 L-% 1 62.5 38.4 $2.8 3.8 4.1 17 59.9 91.9 59.2 530 130 31 51 13.5 12.4
67.2 L-3 1 62.2 316.8 54,4 8.8 2.3 1 60.8 90.5 61.1 630 440 31 51 11.4 11.4
4.0 64.8 56.0 41.0 3.0 0.6 0 64.4 91.0 64 %
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ASPIRA- R. 35om Satake THU

CONE KINGETTI

- MANT (1)
Table 5-66 SOUTH - RALTHANTAY a b
COMPONENT OF MILL CATECORY - HUSKED R{ggls
TEST REG. _ HUHBER RECOYERY ANA
KO, RAME OF MILL CAPACITY POMER CLEANER PADDY HUSKER  PADDY SEPARATOR WHITENER OF COMBI- o oycs 1 HEAD BROKEN IMHATURED PADDY
kg/be  hP NATLON X X 3 x
8-1 HASTUP 300 4, 17 - RUBBER R. 6" SHAKING ENGELBERG 2 -3 2 71.4 83.2 7.2 9.6 3.0
Banjar 1seki HC6B Local Chinpichi
B-2 HASAN SALMAN 300 10 - RUBBER R. 6" - ENGELBERG 2 -2 2 79.3 80.0 9.1 10.3 17.5
Banjar Iseki HC6B Granted
B-3 SEXDA 300 12, 9 - RUBBER R. 6&" SHAKING B. FRICTION 5 =2 2 74.0 86.9 4.2 8.9 5.0
Banjar 1chi HC6O local Echo H4OC
B4 KAYUTANGI 1000 5, 14 SHIFTER RUBBER R. SHAXING ENCELBERG 2 -3 1 76.5 6?2.0 22.3 10.7 3.5
Banjar Local  Satoh 1seki
-5  P. DEWIE 1000 10  SHIFTER RUBBER R. 6" SHAKING B. FRICTION 5 -2 3 71.1 71.6  24.9 2.5 1.5
Local China (LHM24- Satake Ichi N120
2C) lseki China P150A
HC600
5-6 XUD BIRATAN1 400 6, 9 - RUBBER R. 6" - B. FRICTION 3 -2 1 75.8 719.2  10.7 10.1 2.0
Banjar Yaamer ECH60 Echo H-20P
B-12 TAMBUN INSTITUTE TEST TEST RUBBER R. - TEST ABRASIVE 2 76.9 B4.2 9.8 6.0 0.3
ASPIRA- 35zm Satake CONE MINGETTI
TOR THY
¥-1  P.P.H. DARKAWI 300 16 - RUBBER R. 6" SRAKING ABPASIVE VER- 5 -3 1 35.1  18.6 2.5 18.9 0.5
Hulu Sungai Kyowa KL-2 Kyowa TICAL Kyowa
Tengah RPS
H-z  P.P.H. DARMAMI 700 55 - RUBBER R. 6" SHAKING ENGELBERG 2 -3 | 73.6 76.1 7.1 16.8 1.0
Hulu Sungaf Iseki HC-6 Local Chiumichi
Teagah Echo HP-60A
H-3 ROSHADI 300 5, 9 - RUBBER R. 6" - ENGELBERG 2z -2 2 75.3 68.6 5.0 26.4 10.0
Hulu Sungal China LM24-2C Grantex
Tengah
B-4 KUp 300 6, 11 - RUBBER R. 6" - B. FRICTION 3 3 2 77.2 67.0 12.6 20.4 1.0
Yareer ECHGO Yamoer SS10
B-5  TAMBUN INSTITUTE TEST  TEST RUBBER - TEST ABRASIVE 2 75.5  80.3 8.5 11.2 0.4



SOUTB — KALIMANTAN

(2)

e fw 2 h=
100x(a-b g-oxd (- (a-%)x ¢ VARIETY OF PADDY:
100-b 100 100
MILLED RICE __ACTUAL _CAP
CORRECTED TEST NUMBER  RECOVERY ANALYSIS CORRECTED HILLING FINAL HUSKER WHITENER PADDY MILLED PADDY MILLED
RECOVERY  NO. OF PASS %  HEAD BROKEN BREWERY CHIP PADDY RECOVERY  DEGREE CORRECTED  kg/hr kg/hr  », RICE g4  RICE
4 4 z 4 X rcs/iong z RECOVERY X PADDY _ PADDY *c 4
{WEIGHT X
1000KERNEL)
76.17 B-1 2 66.4  60.5 36.5 3.0 1.6 4 65.3 92.6 64.0 560 560 31 47 14.17 14.3
76.4 8-2 3 .66.4  47.0 50.2 2.8 4.1 24 63.7 93.0 62.0 540 230 31.5 42 14.4 14.4
12.6 B-3 2 66.7  58.5 34.6 6.9 2.} 7 65.3 90.6 65.6 390 330 30.5 50  14.9 14.3
75.6 B-4 1 66.6  53.0 4l.1 5.9 1.5 0 65.6 92.0 64.8 660 610 30 56 14.7 14.2
6.8 B-5 2 67.5 58.5 31.8 3.7 1.5 2 66.5 91.5 66.1 1420 810 29 44 14.6 14.1
75.3 8-6 2 66.1  64.5 28.7 6.8 1.5 15 65.1 90.7 65.3 470 460 29 48  15.1 14,4
6.8 B-7 1 68.7  83.8 16.2 2.7 0.6 0 68.3 91.0 68.3
75.4 H-1 3 59.5  50.0 46.4 3.6 0.6 0 59.1 84.1 64.3 140 100 31 55 15.7 14.3
72.1 H-2 1 65.0  bl.5 37.1 1.4 9.3 0 b4.u 92.1 53.0 44v 31 50 15.5 14.2
3.2 u-3 2 67.5 61.0 36.8 2.2 2.0 ¢ 66.2 92.5 64.9 360 400 a1 47 15.7 14.2
17.0 R-4 2 68.1  65.5 32.7 1.8 1.4 0 67.1 92.5 65.9 630 520 31 A0 15.4 15.1
75.4 H-5 1 66.9 76.1 23.6 1.1 0.6 0 66.5 91.0 66.5
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) surveys Employling Mechanical Harvesting Equipment
1) Purpose

The purpose of the survey is to compare the qualitative
a:,quuentitative losses generated by traditional methods and
by esploying machines in the reaping, threshing, drying, and
Lilling stages in order to find improvements.

yothods for drying and milling were combined and comparative
tests were made to pursue tosses in quality and quantity. Cozbina-
tioas had traditional sun-drying and rechanical-drying, and average
existing milling equipments and jmproved milling equipments for the

sitling process.

2} Test Aveas and Test Sites

vest Jawa Province

Dryer site Central Research Institute of Food
Crop, Karawang Braach (1.r3) .

Ieproved milling equiprent Rice Processing Center in Tambun

Average existing nilling Rice Processing Center in Tambun
equipment

rceh Province (Aceh Utara and Pldie pistricts
- Dryer site M.T. Budirman Rice Mill, Aceh Utara
Ieproved milling equipment M.T. Budiman Rice Mill, Aceh Utara

Average existing milling Swadaya Rice Mill, Aceh Utara
equiprent

3) Cutline of Test

Traditional and improved rethods were combined in each process,

22d the following tests were made.
a) Control Hethod

To treat all processes employing the safest method to obtain

the best results from sanple paddy.
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b) Traditional Méthod

To perform all processes in accordance with local ways
and practice.

¢} Izproved Method

To perform usual methods by combining wmachines.
d) Mechanical Method

To employ machines in all processes.

In milling rice, average and improved facilities were
combined for all items,
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4) Preparations for Tests

a) Paddy Dryers

Dryers were custom-made in Japan matching the Intendyy te:
purpose and were sent to Indonesfa. Each dryer, of a £1at by,
type, had two 2-tsubo (1.5 ton) drying boxes and an axial-fi

blower with a burner, which could send air to the two boxes
alternately.

Fig. 5-44 bDryer

ﬁam -



12 22) 9°t7_ (L0"0LT) v TLS 1 7*02 %°296 1
£ 5T 7650 rarpoenin | B | TT=SK 2°02 (168 ouepust) [ H 9=SH
5 8°0¢ T°668 p)
[z 910 0'91 (7 £¥8) 0 Lot 1 092 L6 1
0" LT 6°LLS gT=HO[ H | TT=SK 7' 1L 07966 naduns | H S=SH
0° L1 0" 00¢ B) 061 ¢ %66 B
(6°¢1) 6°61_ (8 929) & 6T¢ 1 8" 12 9 1.6 1
021 Z0e0° 5 |patpuewyd| B} OT-SH 502 7 400" 9¢=¥I | H 9=3K
1°91 TR P £°02 9°566 9
¢ 61 PO 1 7 22 2 10T 1 1
7°2C 6T T ov=SI| H 6=SK L°61 27966 ouepesty | H | £-SKH
) 0°'tZ 9666 )
1 9°¢7 R TLT 1)
6°6T 68T T 1-4 | B g=-SK L2 G 622 TSITT1rd-4L K 7-SK
T 6°L1 6" LIT T ) 602 8 LT 2
2 87) ¢ 07 |(¢ 269) 2°108 X £ 92 7 10T 1
(A v 620 1 [FXFPUURE) | H L=SR 7 61 L 162 2uBpTsId [ H 1=8K
_ 29T _ | mummHAH P [ 8°61 6 967 D
ﬂ \.UWMMMMMW . hua £39TaCA | *ON 9POD Now””“wﬂ”m .ww_o fasgIes | “ON PO
ﬂ Yooy eMUu[ IHEOM

Rk

WO TANZELTEAN

MY AL T LLINGD eR L VA

SuTuawn A ARV
a9 WY VM

,.h-v
S| bl WA

(TR Rl ™

NERTLLNA

- 3



5) Test Method

a)

i)

i)

i1i)

iv)

b)

Y

Drying

Sun~Drying

In accordance with the local rethod, paddy was spread ¢
a concrete floor. The paddy top and bottom layers were
mixed every two hours uatil the toisture content lovered

to the target level. Paddy was sun-dried from 8 a.m,

untif
4 p.m., after which it was heaped and covered with vinyl

sheeting. It was left on the concrete Floor until the
followfng morning.

Hachine-Drying :
The entire quantity was stored in dry boxes broken down by §
test item, and the paddy was dried by warm air (35 to 4570 3
In the test, the top and bottom layers were mixed every 7

hours, A fest, in which the top and bottom layers vere

not mixed, was also cozbined,

Measurement and Analysis

A afr temperature, fuel consumption, and drying time
relative to drying conditions were measured. The eoistyre

content of the top and bottom layers were measured every o g

Sun-Drying Sites
* Yest Jawa Province

The Central Research Instftute had a concrete floor
made as a sun-drying test site, and this facility

was used In the test.

Aceh Province

The concrete floor at MIB rice mill, which was utillized

as a base for a milling test In the dry season, was:ﬁéi_

HElling Pacilfties

West Jawa Province

A varlety of willing machines were installed in a rice .
processing ceater in Tanmbun belonging to BULOG, Both aveﬁk-

and ioproved machine were selected and used.
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Average existing milling equipment
Rubber roller husker + jet-air friction-type milling

machine

Improved milling equipment
Paddy cleaner + rubber roller-type husker + tray-type
paddy/fseparator + jet-air friction-type rice whitener
{2 pass type)

ii) Aceh Province
Average existing milling ¢quipment
Rubber roller-type husker + Eugelberg-type rice

whitener

Inproved milling equiprent
Paddy cleaner + rubber roller-type husker + compart-
went type paddy separator 4+ jet-air friction-type
rice whitener {2 pass type)

iii) Test Equipmesat
* Test husker

A rubber toller-type husker with an aspirator was used.

Test rice whitener
A frictfon-type rice whitener that produces rice of

the same quaiity as that of a practical machine was

used.
¢) Paddy

Fresh paddy reaped and threshed after the mechanization
survey was sorted and wveighed broken down by test iten and was
sent to the drying sites. An amount of 3 to & tons of fresh
paddy from one field was used for the testing.

d) Husking and Hilliag

i) Distribution of Paddy
Approximately 1 ton of dried paddy for the individueal test
ftems was distributed fa accovdance with the capacities of
the siliiog equipnent to be used in the test, Paddy was
stored in bags for tempering for about 2 days after drying

and was then moved for willing.
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11) Test Using Average existing Milling Equipment
In both West Jawa and Aceh, an individual husker ang Tice
whitener were combined., Tests and neasurements were pag,
individually for beth husking and milling, Polished thee

was obtained after passing paddy twice through the husker
and once through rice whitener,

111) Test on Improved Milling Equipment
The milling equipment used in West Jawa and Aceh Provinces
were the so-called eultistage mills whose basic corbinatic
were the same. Species were sampled from brown tice afge;
the husking and paddy/brown rice separation. Measurezeots
were then made. The brown rice thus obtained was used ip
the mflling test., Only one rice vhifener was selected {re

this milling equiprent and was set to mill from brown rice
to poli-shed rice.

For use as the most improved equipment 1o the tests, oaly
the rice whiteners had two passes, and testing as well as

Zeasurerents were made accordingly.

6) Test Results and Considerations

Tables 5-70 and 72 summarize the test results.,

Based on the test results, a large dliference depending on
drying methods could be confirmed for qualftative and quantitative
losses of paddy. These are caused by increases in cracked rice du
to differing drying conditions and of broken rice produced during
pilling,

These results serve as a basis for the concrete ways and reass

to be recorrended regarding drying of paddy in Indonesia.
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1es!]g_esults of Rice Hilling by Difference in the Variety of Chaff,
wisture Content and Drying Methods

y) Purposes

this 15 a test conducted for the purpose of exanining the influence
o the difference in the variety of paddy for milling, their
gisture content and the cethods of drying ever the results of milling

froa 3 total point of view and to clarify the profit-loss relationship.
) Outlook of the Test
a) Difference in Variety

iR36 and Cisadane, both of which are widely grown in West Java

and known as high-yielding, were chosen for the test.

b) Differeace in moisture content of paddy for milling test. The
tztzel noisture coatent of paddy for drying as paddy for the millfng
test vas set at 16X and 14%.

¢) Difference in Diyfing Hethod

Sun drying (on a concrete Eloor), sun drying {on a wat) and
zechanical drying with natural air were chosen as the three basic
zethods of drying. Also, 3 kg of original wet paddy for each type
vas dried in the shade with matural air to have the mofisture con-

tent of 147 as the standard method {control method).
d) Combination of Each Test

Combining the above-mentioned iteas, a total of 14 differeant
tests, 12 test methods and 2 standard methods were conducted.
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Table 5-69 Classification of the Tests and the Amount of Driegyp,

— — i
| Final mc 4% 142 6r )
Method Dryer | Sundry Sundry Drye;“ Sundry m
f Drying |Natural Natural on on Natural on oﬂ)
Dry -Alr  {Concrete | Mat Alr  [Concret
! el X
Variety Floor Floor b
T ]
CISADANE 3 - 75 75 75 75 15 75
T
IR - 38 3 , 75 75 15 5 75 15
e)  Test Mflling
By using the testing machines and existing nills, husking -

whitening tests were conducted with each drying test group.

3> Test Methods

a) Testing Materials

500 kg each of the material that fmzediately after harvestix

threshing and that was average in quality (moisture content of 2
24-25%) was picked.

The wmaterfal was mixed and stirred by each differeat group so & :
average the quality and distributed according to each different
itea for each different test.

b) brying Hethods
* Natural Drying Method (Control Hethod)

3 kg of material was spread out in a bamboo basket iun a 2 &

layer and dried naturally indoor,
Mechanical Dryling with Natural Air

By making use of the drying box of the flat bed type deyer, /

kg of chaff was spread in 2 30 ca-thick layer and dried vitk
natural afr.
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+ Sun Drying (on a Concrete Floor)

on a coacrete floor specially made for drying purposes, the paddy
was spread in a 4 ce-thick layer and vpside-douwn mixing was per-—
formed every two hours. During the night time, the paddy was piled

up and covered with a vinyl sheet.
Sun Drying (on a Pandan-made Mat)

The paddy was spread in a 4 cm-thick layer on a nmat spread over
the ground. Every two hours, upside-down mixing was given.

During the night hours, the paddy was kept in sacks.
¢) Test Milling Methods
+ Testing Machines

3 kg of paddy after each drying test was sent thrdugh the
testing husker (rubber roll type) twice to get test milling
unpolished rice. To make it as close as the existing mill,

a small scale friction type whitener was used for whitening.
Results of the Tests and Review
ay Difference in Variety

tnder various conditions, Cisadane had a 0.5% higher milling
recovery rate than IR36 and about ST more broken kernels was found

in 1R36 when compared with Cisadane.
b) Dif ference in Moisture Content

When the paddy with a woisture conteat of 14% and that with
162 were compared, that with a higher moisture content shoved a

17 lower milling vecovery rate and $ to 10 more was found in

that with a higher moisture conlent.
¢) Difference in Drylng Hethods

When coaparing the method of mechanical dryfng with natural
afr with the sun drying rethod, the sun drying method showed about

a 1% lower milling recovery rate and some 15% more broken kevaels.
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(5)

d) Results When Combined

As for the combinatfon of the difference in moisture cop,,
and dryfng methods for the chaff with a 142 moisture content d;;
under the mechanical drying system with natural air and thog, i
a 16% moisture coantent dried under the sun drying method, the |
chaff with a 142 moisture content showed about a 2% higher ajy;
recovery rate and about 20% less crushed chaff was found 1n g1y

with a 142 moisture content against that with a 162 motsture e
tent.

Note: In the tests of this ti{oe, wost of the machines used yirg

testing machines. As the rests using machines for practical uze §
were not sufficiently conducted, we were werely able to exasice

certain trends. It will be necessary to repeat simflar tests i,
order to obtain absolute figures,

Hilling Tests with Different Percentages of Immature Kernels

1)  Purposes

In these tests, the influence of the percentage of fmratuce kersd
Aaixed in the chaff over milling results were checked. The imzature

kernels found in the original wet paddy separated by the separatioa

method by winnower and by sieve was husked and whitened as the basic
material.

2) Test Methods

a) Ociginal We:r Paddy

To obtain the original wet paddy coantaining a different per-
centage of Immature kernels, the original chaff was selected usict
a2 manually operated sfeve and also a manually operated winnower.
¥ith this, the orfginal wet paddy was brought closer to the naturif
11y existing mixture rate. The percentage of immature kernels iz §

the chaff as the milling material and the welght proportfon vill
be shown in the test results table.
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p) Husking and Hilling

For husking, the test husker (rubber voll type) was used and
for milling, the test friction milling machine was used.

) Test Results

jhe Results of the milling tests are shown in Table 5-75. After

e original wet paddy was sorted into a group that contained more
curd paddy and that which contained less imrature kernels by the
cJeaning using wind power and a sieve, it was found that the total
silling recevery was higher when the two groups were compared and
silled than when they were not separated before nilling. It is

gpected that the original wet paddy with more amount of lmmature
yercels will have better vesults when milled with an abrasive type

WHitener.

212 §-70 Milling Recoveries and Broken Rice Percentage

from Different Content of Ilemature Xernels

—
. s ¥eight Percentage | Milled Total
- V. 22'::{:2;:5[_' P?sézégn rate at the of Rice Broken
P ° Y Position | Immature |Recovery Rice
Kernels
17 - - I I PP TR T
L9 - - 8.9 65.4 30.2
1.9 - - 11.9 60.3 38.7
~8.9] Steve Above 1.9 mm
& (Kanual) {Slotted Hole n 4.2 1.6 38 66.8
5.9 -
‘-3 " J; e]O’d 1;9 15551 29 26-1 55-4 5!.2
b v hbove L.9wa]| 61 6.1 69.2 | 39.7
- 60.0
Ry " LBelcm 1.9 em 39 31.7 6.9 43.5
-8,
1 I| Wiorower L. outiet 78 7.8 70.1 42.5
(Manual) 66.2
-3,
-119 " Zad OQutlet 20 20.2 57.4 50.8
vy . st Outlet 7 10.5 67.0 | 43.7
‘11 " 2nd  Outlet 22 25.7 8.4 | 55.7
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Table 5-71 Table of HMilling Recovery and Broken Ratio
by Machine Employing Survey

1)
g Way of Vest-Java | Aceh
+ Peocess Code Average | lsproved| Test Code Average Heproy:ey
= Xo, Xild Kili Hill No. Mill | win
— ]
Convent {onal] HS-1-G 61.3 0.6 68.4 N5-1-C 3.0 £5.7
2 [£% ) (597 7.3 ] 8 PR
$.Sickle 3 65.0 70.6 67.9 9
[ 66.2 653 62. ] 10 66.% (TR
2.Tranpling 5 __81.3 69.4 65.7 1t 67.7 I &9
& 6.8 6.7 65.0 12 65.5 | &Iy
3.5%mn Ory Averaze 61.5 £3.6 66.3 Average 65.6 F 5
Isproved ¥S-1-B 69.2 70.6 | 69.2 HS-7-H (SR AN
i 2 69.7 69.1 63.1 8 N
21 t.sickle 3 70.1 70.7 _{ 70.5 g 5.8 1 ©55 |
3 [) 63.5 89.4 70.5 0 6.7 | o
2] 2.Tranpltng 3 61.9 70.3 | 433 | 0 67.8 | 70.0 |
% [3 68.7 63.0 68.1 12 €6.7 65,3
= 3. Kech- Average 69.2 £9.9 67.4 Average 61_2 £3.3
- Pryer
2 [Wechanized |HS-1-1 70.7 71.1 €3.4 HS-T-1 €8.5 | e
F] 69.5 69.7 63.4 8 65.9 670
L.8inder | 3 {690 [ 63.7 | 9.7 § 5.0 T E ]
4 70.1 89.8 10.7 10 68.4 639 |
2.Thresher 3 68.8 20.7 £8.4 H 68.7 £9.%
& 69.3 68.9 £8.8 12 62.8 €3.1
3. Hech- Average 69.5 70.0 69.3 Average £6.2 [ TR
Dzyer [~
Conventional] H5-1-G 35.8 19.0 8.3 -1 38.8 K}
2z 25.8 19.0 13.4 8 52.0 §3.2
1.5ickle 3 31.6 27.% 36.6 9 -
] 79.8 44%.1 £8.9 10 51.6 35.6 |
. Txaspling 5 £7.9 46.3 41.6 1] 346.6 | 3o.b
[3 41.3 6.4 42.9 12 57.6 I3
3.5un Dry Averagze £2.9 315.4 33.6 Average 46.9 3. &
& [Tproved HS-1-H 6.3 15.6 | 20.% ] HS-1-H 36.0_ | 6.5 |
u 2 8.7 8.0 7.0 [3
s t.sicke 3 N3 1.2 | 201 3 431.2 25.0
] § 2.6 76.2 21.0 19 42.8 35.8
8 2. Treepling 3 2L.3 19.2 18.3 i1 34.4 3.0
s [3 2.0 18.7 24.0 #2 45.6 3.8
| 3.ech- Average 11.8 15.1 0.9 | Average 40.0 3.2
i Dryer
§ {Hechaszed [WS1-1 [ 16.6 [ 5.0 ) 2nd bG-F-1 38.3 | or?
(3 2 7.3 7.3 7.1 |~ 3 44,0 37.6 |
= | 1.Bicder 3 7.0 4.5 726 9 33.6 8.5
[ 165.6 23.3 25.2 0 3).2 316
Z.Thresker 5 6.6 26,0 38.2 1 33.8 35.6
[3 3.9 240 41,5 13 49.7 2:.8
3.Mech- Aversgze 20.0 18.4 25.7 Average 39.9 § N2 g
Bryer ) ] P
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Table 5-72 Results of Drying and Milling by Machine Utilization Survey {(Part
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Table 5-72 Results of Drying and Milling by Machine Utilization (Part 2}
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Table 5-73 Results of Milling Using Different Dryfing Method of Paddy

Extsting  tull 1 Test Hld Ceaditton of Drpley Meibod
,s-u.i : Bron ::::- Tis- TIisg 2o u“- illed Rlee Exylg Fetlhs =
. E‘}E-___Lum-.'er! ¥eud tured Brchen :::.s; Kecovery | ¥ead | Brckea| Brevery] Ohip tol‘oud (Lo gree Racovery | Beas :zd Stoken| Padly] Recovery | Head ] Brchen| Brevery| Chip (ﬂ:;rd &gtec‘ . Trvie rethod PAckzess of dayer] Gpafderdon olxing
9.4 76.3 §80.8) 9.3 | 3.9 0.0 6.5 §55.3f o 8.6 J1.1 } 0.0 3.8 5.6 J23.8) 9.3 ) 9.9 :{'r £5.1 |55.9| 816 21 |os ] o0 92,2 | 5220 o the veratlizer tay & cs S0
0.3 T 8.6 f11.0 7.8 0.3 85.% [48.3] 3.8 §.1 1.3 | 0.0 92.6 5.6 15.8| 7.1 ja1.2 5.3 6.0 |53.72| 35.2 2.2 104 )] 0.0 $2.6 - - Every 2 trs.
ot 5.0 |23.4] 5.8 |10.6 0.2 65,7 |5r.3] M3 4.1 1.9 §} o.0 92.2 .6 |18.9]10.0 |18 2.4 64.8 |49.8 | 5.2 5.7 {o0.3 | oo 91.5 | sondry oa e conerete floor - 50
2.4 15.0 |sx2j10.0 | 6.3 0.2 64.5 l&1.¢| 5.0 2.5 1.4 1 0.0 %) 76.% [76.9}10.7 | 9.3 2.0 63.5 |e2.8| 3s5.2 3.7 jo.3 | oo $1.4 - - Every 142 Ess.
0.4 7.8 |s1.2] 2.3 { a8 Q.3 65.9  |49.2 ) as.7 5.7 1.4 | o0 2.6 5.6 719.4110.3 | .0 4.3 6.3 |32.6 |} 405 54 |31.3]| oo $1.0 - - Every 7 Boa
c.2 76.8 851 2.7 7.0 0.5 65.6 §57.3{ 3.4 2.2 1.0 | 0.0 92.4 16.9 |81.7) 6.4 1 8.4 3.1 63.4 Js2.8] 45.8 5.9 1.5 } 0.0 $1.0 - 19 ¢3 L)
2. 6.7 jess] 9.3 | st o1 6.1 |73.2] 22.4 3.0 |o.7 ] oo $).0 1.2 Jas.9] &.2 | 1.9 5.5 €45 J#5.6] 22.3 1.8 o3| o0 21.0 - - Every 172 Bes.
¢.2 76.2 §81.0] 5.3 | 6.5 0.6 £5.6 o5 | .2 4.2 105 | 0.0 51.1 75.6 19.7{ 8.3 5.3 1.1 €55 js2. ] m.2 2.6 {06 | 2.0 1.1 - - Ezery 2 Lrs.
o2 6.3 [83.8] 9.3 | 6.6 0.3 £5.4 nel 5.9 33 o3| 9.0 92.2 6.9 jgred 2.0 | 4.2 4.3 £5.6 |69.9 ] 28.6 1.1 fo.a ]| o0 91.6 Doyer {Zatoral Afc) Fe
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Table $-74 Resuwlts of Milling Using Different Moisture Conteats and Varieties of Paddy

o EXISTING MILL () TEST MILL )
- BROWM RICE MILLED RICE BROWN RICE MItLED RICE

RECOVEKY [HEAD [ 1304A~ [BRO¥ENIPASDY VERY [HEAD | BROWER|BRE- | CHIF[DIS- HITLTRG | RECOVERY|HEAD | 12G3A- | BROKEN | FADDY | RECOVERY [READ [BROKEN [BREVERY | CHIP | DFS- HILLISG
. TURED _ WERY COLORED | DEGREE TURED L COLORED | DEGREE
C-Control - - - - - - - - - - - - 76.0 |83.0 £§.9 1] 1.9 0.0 61.5 [83.6] 21.1 0.2 0.1 0.0 91.9
€-14-4 75.1 |8%.& ) 3.9 | A2 1.3 | e5.1 [83.5] 13.8 |2.6 (0.1 | ©.0 91.5 13.1 [81.5] 9.0} 0.8 1.2 1 65.4 Yrz.5f21.8 § 0.5 |o0.1 0.0 1.6
C-16-& 1.5 [86.2] 3.8 | 3.4 0.5 § 65.7 j19.5] 18.0 |2.4 0.2 0.9 31.6 717.0 185.91 8.9 ] 0.7 Jo.4 | 62.5 [es.9]32.3 | 0.7 ]0.3 0.0 91.1
I
C-14-C 76.5 ls3.9t 4.0 165 o6 ]| 65.8 J66.9] 29.3 4.6 |0.7 ]| 0.0 91.8 15.72 Iss.2| 8.5 jaz.2 | 0.2 | 65.2 }59.8137.1 } 2.6 0.6 0.0 30.8
£-16-C 73.5 lazs | &1 16.2 0.9 | 62.8 %s2.0} 32.8 3.4 |Jo.3 | 00 92.3 17.5 |85.3 1.8 | o.s 57.9 (5%.0] 46.4 | 2.9 }1.2 0.0 0.4
[C-13-M 76.3 |[s1.4] 5.8 | 2.8 1.3 6.1 les.6 | 28.8 3.6 Jo.4 | 0.0 91.5 75.5 |s2.2f s | 3.5 |oo] €37 [se.3p 3.2 3.0 (O.7 0.0 91.8
i
(C-16-% 75.4 les.of 2.7 bas e | s2.8 [66.6] 316 2.5 jo.1 ] 0.0 91.6 76.3 1s3.7] 129 2.0 J1.r | s9.6 [48.90146.7 | 3.1 |13 0.0 91.0
13-Coatrol - - - - - - - - - - - $0.9 76.2 lss.91 99136 |os | 636 j7s.0f20.5( 1.2 0.2 0.0 91.3
]
‘;:g-u-a 75.2 f19.6 1 8.2 16.5 | 0.4 65.0 {62.4] 29.8 |7.3 |05 0.0 91.5 75.3 [86.5] 9.6 | 2.4 1.6 | 63.0 lénal M2 | 1.6 0.3 0.0 90.5
!
213—16».\ 16.5 l16.2 ] 6.5 ] 8.1 06 | 63.0 [67.1] 26,5 I5.6 |0.6 | 0.0 92.7 76.5 s.olso o8]l 62.3 [51.6]4s.8 1 L1 0.5 0.0 90.2
i
fm—ls-c 2.9 loel 2.7 ln.s Jo.s | ss.0 6051 33.6 ]5.6 0.4 | 0.0 91.3 76.6 1as. 61 11,2 1 s.6 o0 ] 656 [63.9]35.8 1 1.9 |08 0.0 91.2
:
i1R-16-C 18.54 lg9.3 | a.9 l21.4 t.2 | 65, 56.3 ] 386 15,72 Jo.5 | 0.0 92.3 16.5 {82.3] s.1] 8.4 1.2 63.5 [47.8] 412 3.6 Jos 0.0 90.8
}li-l&-ﬂ 6.1 0.9 | 2.3 ] 2.8 0.1 65.5 &%.71 29.7 |5.1 0.4 0.0 92,2 16.4 [80.2 ] 13.3 ] 5.3 0.2 65.8 [58.4] 32.1 2.6 0.5 0.0 91.3
1
IR-16- 76.8 li0.2 | 5.8 he.s Jo.r | 63.7 [9.s } 3.7 |5.7 j6.2 0.0 91.0 7272.5 l16.2| 8.9 | 8.2 2.2} 60.9 [lsr.7)49.2 2.6 |0.5 0.0 91.3
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fable 5-75 Results of Milling Using Different Cleaning Method and Mixed Ratio of Immatured Kerpels

S ENSTING WLL (1) TEST HAEL (1)
METHOD OF STZE AND HIXED K“‘.i? BROWN KICE . MILLED RICE BAROWN RICE MILLED REICE
cEpARATION | Positrox  [OF DMMATURSDL RECOVERY]HEAD THA- | BROKEX PADDY [ RECOVERY] HEAD| SROKEX] SREVERY| CHIPY RECOVERY) HEAD 1)0iA-| BROKEN PADDY | RECOVERY] HEAD JROKEX] BEVERY Cul#] DIS-
DR o L D xesLs ) TURED TURED COLCREN
16-3.7 No¥ SON 3.7 9.8 |sral 3.2 | 12112 203 3.6 30.5] 5.0 10.6 718.6 | 83.1] 3.7 } 12.9{ 0.3 10.0 |62.9] 33.6 | 2.6}10.7 0.2
1c-3.9 “ . 8.9 6.1 127.9} 8.3 § 12.3) 0.9 | 6s5.7 Fr.3| 318} 6.0 f1.2 76.4 | 16.0t 8.9 | 13.9] o 65.4 {69.8] 32.6 | s.8}0.¢ 0.2
16-11.9 - “ 11.9 .1 les.s|ne | w2 os| 606 fer.a] 26,31 8.4 0.9 131 | 81.2jan.9 s.2] 1.0 60.3 |61.3}26.3 | 8.4]0.9 0.0
A-1C-8.9-¥ FIAT S1EVE {1.9=a 3.9 19.6 |81.2] 4.2 | 13.7] 0.2 7.6 lez.ol as.y | t.9)o.s 0.0
(¥aNPal)} . SLOTTED FOLE
AZDYE
A-1C-8.9-B " N 5.9 69.3 |59.326.1 | 120 0.4 $5.4 |48.8] s0.6 1 9.0]1.6 0.0
E BELOY
4-16-11.9-U - . 11.9 | 16.9 13.8} 5.1 15.6 } 0.2 £9.2 |€0.3] 37.6 1.8106.2 0.0
AEOVE
A-1G-11.9-8 " ] - 11.9 6.5 |43.5[37.7 | 18.0] 0.3 s6.9 Iss.5)36.7 | s5.8le.9 0.9
BELOW
¥-16-8.%-1 WINNONER 1st OUVTLET 8.9 18.1 §3.7} 2.8 9.2] 0.7 70.1 |57.5} 38.8 3.310.5 0.0
{MANVAL
OPERATION)
N-1G-8.9-11 N 70d OFTLET 3.9 7.8 fss.3ko.2 | 136} 0.1 s7.5 |49.2] 381 J10.5]2.4 0.0
v-16-11.9-1 “ st OUTLET | 11.9 75,5 {rr.8hos | nnal es 61.0 |s56.3] 38.8 | 4.8]0.5 0.0
| i
¥-1G-11.9-11 . o3 QURILET | 119 60.5 Is1.s@s.7 | 3.0} 0.3 82.¢ |as.3) 378 | 13.9]4.0 0.0
! j =
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fest for Paddy Drying

T pose of Test

rrfogeasure losses during the drying process of paddy, tests

;:35285 described in the following.

1csuming the use of both primary and secondary drying, tests were
rade for two groups - one for initial paddy roisture content of

approx. 24%, and the other for approx. 19%.
Two paddy varfeties were selected - Cisandane and IR-36.

In sun-drying, tests were made for drying floors (concrete,

coconut fiber and vinyl mattresses), paddy thickaess (& and 10 cm),
pixing of paddy layers (not perforred, perforred every 30 minutes
2nd pevforemed every 2 hours). In machine dryiag, tests were made
for natural air drying and '

control, samples dried in the shade indoors were also used.

1he target for molsture conteat aftey finishing diying was 13%.

Veasurerents of moisture content, temperature, humidity, and
weather were made every 2 hours. Sunlight duration was recorded
by an automatic recorder throughout the test period. Cracked

kernels were measured when paddy eoisture content was 18%.

In principle, sun-drylng was performed frono 8 a.m. until 5 p.;m.
Paddy was contained ian bags and stored indoors at aight and

during rainfalls.

After drying, the sacple paddy was husked and milled by the test
rice vhitener and at rice aills, after which milliag yield and

nilling quality were measured and evaluated.

...393 -



{3) Test Results

1) Rate of Drying

2)

a)

b)

c)

Resulis of Miliing Tests

a)

b)

c)

The rate of drying was high in the order of:
dryer 45°C, dryer 40°C, sun-dryfng concrete floor,

viayl bag mattress, natural air drying using a dryer,

Raturally, the rate of drying was higher with a high faiy

woisture content than with a low inittal moisture conte:,

The mean drying rate was higher when the paddy top snd
bottom layers were mixed than when the layers were not
wixed. There was no prominent difference in oixing tix

interval between every 30 minutes and every 2 hours.

In both sun- and machine-drying, the ratfo for generati=

of broken kernels rapidly Increased when mean drying rai:
exceeded 1Z/hr.

Tthe difference in sun-dryfng methods did not effect

generation of broken kernels and paddy husking

Hethod Machine- _ 1%
Drying Sun-Drying A

| Iten

Average Millin
£ 66.4 64.8 1.

Average Broken
Kernels 23.1 39.7 ~-16.%

The price discount due to fncreases In broken kerpels is
10 Rp. per 10%. Assuming the average milled rice price
to be 220 Rp/kg, an 16.6% brokea kernel differeace is

7.5Z. V¥hen a 1.6% yield difference is added, the total
will be 9.12.



-The drying cost for sun- and machine-drying is only

12 - 4 R
"?ﬁﬁf——JE x 100 = 3,6%. Conversely, if machine drying

{s possible, a 5.5% loss is caused by gsun-dryiag during
the drylog stage in the current drying mode.
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B v FACTORS RELATED TO THE OCCURRENCE AND INCREASE
* OF LOSSES IN THE POSTHARVEST HANDLING STAGE

factors in the Harvest Stage

B ) locrease of Amount of Production

rount of paddy produced and yleld per hectare are shown in Table 6-1
" w. These items have steadfly increased since the independence of
¢cesia and brought a considerable amount of rice production to this

i,

Avevage Area Harvested, Production and Yield
Table 6-1 in Indonesia for Selected Periods 1954/55-1%77f178

- [ Paddy Cultivating | Yield | Production (Million
_‘f‘_‘_ﬂ Area (HMillfon ha) {ton/ha) ] EPELﬂiLﬂfEE)___
1954155 6.59 1.71 7.68

S

: 1960761 7.07 1.27 8.52

1968769 8.02 2.18 11.96

1971/18 8.98 2.86 16.69

Source: CBS

e increase in production is attributable to irrigation, fertiliza-
2, protective measures against the pest and disease and newly developed
¢ coltivating technology, but more than anything else, the introduction

8V stould be highly regarded.

ictually, in the areas wherein intensification programs are applied,
Ithe rew variety of HYV are introduced, it is not seldon that the farcer
tain a 5-7 ton yleld/ha of rice production, which is considered te be
* than the natfonal average.

A typical example is observed im South Sulawesi wherein the Lappo Ase

Lect of OPSUS was feplemented in 1981 as shown below:



Table 6-2 The Results of Lappo Ase Project, 1981

s o e N

Project Area | Number of ] X

Disteict j;ha) | Parmers - | 1980 j1o81 | 1980 Al

Bone 50,700 56,244 2,24 [5.64 114,565 | 288 03¢

-Sinjai 9,200 15,346 1.95 Is.11 17,205“:-;;;{; "
Bulukumba | 16,200 N 19,374 2.61 |5.70 | 34,382 ;?,g};'
Total 76,100 91,014 2.27 |5.69 |166,156 | 416,441

Source: Departrent of Agriculture, South Sulavesi

As shown above in the project area, an approximate 2.5 fold fn.
production has been achieved, and uvpon couapletion of the project, 2y
threefold increase in preduction 1s expected, Moreover, In rhe dichi;

Sinjai the following analysis has been made on the farmex's level of;

Farcer's average cultivated land: 1.67 ha
Rate of production increasefha : 3031
Farrer's average production : 1980 Approx. 3.3 ton

1981 Approx. 106 ton

Harvesting i{s usvally done by a sickle, cutting paddy at the low:
portion vhereas the threshing is done by beating the paddy in the fiai
2 or 3 days after the harvesting.

Soze 10 - 15 of the harvestors joln in the haxvesting, and eaihiv
harvests some 80 ~ 100 kg of paddy out of which 1/8 of the portica st
retained by the farmer.

Before the Lappe Ase Project, the following nusber of days werz I

for the fareer to complete each work of one hectare concerned.

Harvesting : 2 days
Threshing : 1.5 days

Total

3.5 days

However, after the Project fwplemeatation, 6 days for harvestitd,
5 days for threshfag, a total of 11 days Is required.

In spite of the above situation, the nusber of workers is 1inited
and the workers have to work at sugar cane cutting while doing theif T

harvesting. Therefore, as a result, threefold labor work is necessary &

-— ‘Co -



their task. In fact, after the Lappo Ase lmplementation, 5 - 8

§ﬂﬂ3rshaye to complete their work within 15 - 20 days.

The fol
4 for the work concerned before the project was implerented,

lowing is a summary of the farmers’ activities and number of days

( [quli re

- Harvesting Trans- { Parcer's |

B 3.3 t0n ;7 (2 days) portation —> Drylng A storage |
— 10-15 (6 man/day) storage |
harvestors
Threshing
(1.5 days)

Bovever, after the Project it was changed as follows:

E | Haxvesting Trans- f?E;EE;TﬁF
10 tcj_}——’ (12 days) portation T Drying — | storages
| 5 - 10 (4 wan/ \ '
5 harvestors 4 days) { Harketl
I Threshing —
(8 days) (Directly to comrercial sector

without drying and cleaning)

Now, the losses {ncurred durlng the above procedures are as follows:

: Eefore 1 Harvestiag Trans-
E — —> —
E  Lappo Ase Temporary portaticn > Drying

storage (Trace) {0.1%)
Threshiang Total 2.6%
(2.5%)

7 A_[ter l_) Harvesting __, Transportation

| _lzppo Ase Temporary (0.12)

; iit::ﬁing {Quantitative iosses)

tal 3.9

(3.8%) Subtotal Z

vherein the following qualitative losses are found:

a. Qualitative losses durlog the temporary storage in the field due

to delay of transportation.

b. Qualitative losses during the storage at the farcer's preaises.

(Qualitative losses)
Subtotal 2 — 51

Grand Total 6 - 9%

- 401 -



From the above results, fncrease in the losses concerned

are 5% )
as follows:

(41 Due to rough handling, quantitative losses increase.

i
k]
E
:
3
=
b
£

v Magnitude of the field work and the increased number of days {n g
the paddy which has an excessive amount of moisture content detey;,

during the storage, resulting in qualftative losses.

After the implementation of the project, particularly, the huge 2o
of qualitative losses have fucreased.

6-1-2 Shortening of Harvesting Duration

A harvesting method applied customarily in this country was the a3

rethod in which paddy panicles were selectively cut off due to frremt:
of their ripeness.

This required two or three harvesting operatioss {r
of a single operation where all the panicles were harvested.

Accordingly, it usvally took alrmost a ponth long perfod to complete
the harvesting under the above condition.

However, the receat introduction of H.Y,V. which has rigeness wis
and its shattering habit forces the ani-ani method to change the sickle
rethod. Ultimately, the tige of harvesting has been minfaized to tvou
three days, sometimes a week, before and after optimum time of harvestis

The above situation has been clarified through experimeatal tests

conducted by IRRI and the results of the same is self-explanatory as &
in the following Table.

Table 6-3 Test Result of Shattering Kernels against Opticun Tize

rTim of Rarvesting Shatterlng of Kernels (2)
Cone veekc vefore optimm | 0.17
" Optimym : 3.35 :

.—&:‘we;’!; after opl;:lanm 1 ) ”7--5.63
Two weeks after optiaunm ! 9.64

Pgli;ehw-eeks after optimunm 40.170 :

_ Four weeks after optimus |  60.46 " f

Source: 1IRRI



However, this drastic change of harvesting rcthed has been creating

rerendous labor problems particularly in the outer Jawa where a shortage

vor force is prevaleant. Namely, in spite of the above situation,

,!;ile ¢he farmers are forced to handle twice or three times the amount of

t.a1dy than that of former days within a week at least, no proper measure
B s wmfortunately been introduced for improving the labor force and
{o increase the effectiveness of thne harvesting work.
yeanvhile, in Jawa island, the population density and the receat
trecendous Increase in the Yabor force, in the form of “agricultural labor
B force” Burvtani, actually it has not been causing a direct irpact on
lavor problems. However, sore fimpacts are obviously noted in the occasion
1{ harvesting in the rainy season,
generally, the f[ollowing procedure of harvesting is practiced by the
n_' fzrzers at present.
‘ Harvesting

Threshing

Transport from paddy field to the farcer's yard

Drying

Cleaning
Out of the above categories, both harvesting and threshing work are
B -2inly conducted by Bawon i.e., traditional way by the village inhabitants
vhich has been prevalent in Indonesia.
f{ %.ovhile other works such as traasportation, drying and cleaning are being
H ¢ce by each farmer's household mostly because the family can not afford
E!tra labor. Ultimately, the paddy harvested, either in wet paddy or dixty
fora, shall be sold to a village merxchant or Kibs directly.
: The above handling work reflects the present situation of general
i Idonesian farmers who can harvest considerably more amounts of paddy than
ia forrer days within a short ternm of harvesting, in which, apart fron the
tarvesting, drying and cleaning, are considered to be the main issuve for
y secuting the labor force.
This is to say, the Earmer can only secure a ninirus }abor force by
 2izself enough to handle the paddy required for his fanily's consurption,
: lezving considerable amounts of excessive paddy untreated. At this
*' stage, a phenorenal loss arises in wet paddy basts without cleaniag or
tsafficient drying, and the farmers have to keep the paddy as it is

il the village rerchant or KUDs arrive for procurement.
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In this course of time, a tremendous amount of qualitative loss ray
occur at the farmer's level concerned.

For example, the paddy harvested with 22% of aolsture content, .
be retained for two or three days at the farmer's yard or in the fie)y

=
2

and during this period heating evolves due to respfration of the pats
itself as well as fermentation,

Of the paddy packed in a polyethlene bag, it might be exposed to ¢,
sunshine, and will accelerate this phenorenon of deccmposition and fagy,
qualitative losses,

In case the selling of paddy is delayed for some reason, this
qualitative loss will be increased more and zore, and the phenozenm;g§

be accelerated especially for paddy having excessive amounts of poistur,

content during the rainy season.

6-1-3 Farming lwpleaents

The introduction of the IR type of new varietiés brought a revolst:
transfer of new technology of rice cultivation to the Indonesian farrer,
However, out of the harvesting tools used by the farmers, only Ani-ani,:
the method of threshing have been changed into the sickle method, and i
use of a threshiang board respectively,

In practice, handling of stalk-paddy prepared by Ani-ani, and sid’:
harvesting and its threshiag in the paddy field - (though after harvesti:
those panicles are directly packed In bags and brought to the farrer's
household in soze districts) - have been changed slightly, After all
change in the harvesting practice necessitates a mpininum amount of zdeg=

tools.

The following chart shows the tools required for the handling of
paddy concemed.

Hagvesting —3 Stalk-Paddy ~ Traasportatica ~»Veying —»Sterage

‘::;f b: Ko particular tools are required for harvesting and
2 drying. A celling space 1s used at the farmer's
housetold for storage
Sickle lewer portien cutting - Ecating
Harvesting Kiddle portien cutllngD Yraspling Strllclng7cab.sh Trans-_¥7-'-“-‘:
Higher portien culting by feet by stick 3 port-
atfea

(Thresh-  {8Bag) (s
fng taa?)
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in spite of the above condltions and even after 10 years since the
nuroduction of 1R type of new varieties, no adequate tools such as bag,
BILLIESS, carrying basket and harvesting tools have been used by the
farcers, and actually the following harvesting operations are observed

in the relevant states:
(1) Harvesting Work
(a) MWarvesting Done by Ani-ani

In the objective eight provinces, some 20% of the total
cultivated area s harvested by this wethod at present. Those
"sialk-padi® thus harvested, are brought to the farper's household,
duly dried and stowed in the farper's storage as such.

Most of the local varieties are naturally harvested by ani-
ani method, and also in South Kalirantan where swamp areas exist
and where paddy field drainage systiess ave found to be still in-

sufficient, ani-ani harvesting is still popular avong the farrers.

®) Harvestiﬁg pone by Sickle

a. Lower portion cutting: Lower cutting is applied in paddy

fields where the drainage systea is adequate.

b. Middle portion and higher portion cutting:
Where the draiaage system is inadequate, these methads
ave in practice. In general, in Kest Javwa where cariy—
ing of the paddy is done by a carrying pole, cutting
paddy at the middle portion is conducted, whereas in
other areas where panicles are bagged, higher portion

cutting is required.
(2) Threshing Work
(a) Beating Method

Where the drainage system is adequate, paddy cut off at the

lower section, is beaten on the threshing beard.



(b} Striking Method

The paddy is hit by either the stem of a coconut le

af o «y
kind of stick, and threshing is done.

{¢) Trampling Method

Like the above meationed beating method, this is alse one of

typical types of threshing method usually observed in Indonesis,
the drainage systen is Inadequate, threshing can not be done in (2.
field. Eventually, threshing 1s usually done either in a dry arey

near the paddy field or at the farrwer's yard.

(d) Pedal Thresher

Recently, the fntroduction of the pedal thresher is gettin;
started in Central Jawa. A simple mechanism is used consisting of
second parts of a bicycle, and on the rotating drum there are CELE
nails about 15 co in length set up for paddy threshing when the ¢rs
rotates. These pedal threshers are easily manufactured in vill:

“zT

workshops.

(3) Transportation

e

Paddy thus threshed, is usuvally packed in used and repaired polye:®
bags. Content of the paddy welghts about 70 kg usually. The eethod of
carrying depends on local features, but in genevral, manpower, anirals ¢
bicycles are employed.

In the area where Anf-ani and sickle harvesting is employed, paidii &
carried by the farmers themselves with carrying baskets, while in the ¢

where the drainage systen is inadequate, paddy cut at the mid sectioa ¢

the stalk is carried by carrying pole.
(4) Drying Work

¥hen Api-ani is used in harvesting, losses involved in threshicg 22
usually less in amount because local varfeties are cultivated in thes2 &
Accordingly, the “Stalk-padi™ can be piled up and drfed as it is oo X
road side adjacent to their houses. However, in the case of “Gabi"

{paddy), the farcers are now requivred to prepare many attresses



put number of the mattresses are quite few at farmers level,

. the farmer lacks drying yards.

3} Cleaning Hork
~ Ia general the paddy could be cleaned by natural wind with simple teols.
- the area where rice production has fncreased, the paddy Is

. wevel, at
Meanwhile, in South Kalimantan a typlical type

;_5led without cleaning.
Hip_no-.-er is used widely among the farmers, and foreign material, emply

533)- and paxrt of the lumature paddy are separated by it.

e} garn {Roonm for Works)

H In the old pattern of postharvest handling work, farmers did not
o3 specific room and conducted their works in the open yard. After the

L1

jriroduction of IR-variety, the above way of handling is still the sare even

% the rainy season.

Lu-burgis a typical type of storage system prevailing in Indonesia

d storage capacity vary depending on the

i1:cal features. It cam be observed at farcers' houses located in remote

:reas [rom the market place even at present.

1xeever, at present it is out of use, because use of tracks makes

iraspmtatlon convenient, and present marketiog system does not require

fsrorzge at the farcer's side.

originally, the Lusbung was facilitated Lo store “Stalk-padi' mainly

Ei-t not for “Gabah' storage.
used to be stored in the ceiling space of
e Lucbung haviag 2 - 3 tons in storage

Eiz2acity.  The bLusbung is made of either coconut leaves or bamboo mat-

a2
an store arple arounts of

Formerly, "Stalk-padi"

Eich farcer's household or in th

b iresses. At present post of the faroers ¢

F ::23y 1o be consumed by their fanily only, vhile excessive apounts of

i1y is sold to the market ncarby as soon as the harvesting is com

;1eted. Paddy prepared for the family's consumption is packed in either

i *:z or basket and placed fa the farper's household.
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Due to the change of the working practice, in the pProcess of posy.

havvest i.e., after the harvesting, the following types of losses usualy,
cccur at the farper level:

1) Harvesting:

2)

3)

4)

(a) Shattering: When the harvestiag is done later than the

optimum time,
(b) leftover: Considerable amount of panicles remain in the
field when panicle cutting is done roughly.

Threshing:

(a) Scattering: Scattering due to beating paddy.

(b) sSpillage: ¥hen a smaller sfzed vattress s used.

(¢} Incorplete threshing: Paddy remains in the stalk of the g2
due to ifacorplete threshing.
{(d) Shattering during temporary stocking:

Bue to stacking of paddy at field and when tic

paddy is removed, thereby resulting in shatter

Transportation:
{a) Spillage: Due to torn bags.

(b} Shattering: During the carrying of the paddy.

{c) Deterioration of quality dve to rain:

Stack of paddy deterforates due to heating 22
rain. This facludes damage occuring during

transportation in the rain.
Drylng:

{a) Spillage and loss by birds:

Due to rough handling fn drying and caused by
birds ete.

{b) Deterloration of quality in dryfng due to rain:

Causing an increase in broken rice at the tix
of nilling.



5) Cleaning:
(a) Winnowing: Rough handlifng in winnowing,

6) Svorage of Wet Paddy at Farcer's Level

(a) Deterloration of quality:
Deterioration of quality due to heat evolves
tn storage. Especially, when paddy packed in
bags and kept for longer periods walting to be
sold at ffeld or farcexs household.

(b) Wet damage during sterage:
Due to scarcity of storing space, paddy gets

wet whea it rains, and may sometimes cause

germination,

1) Storage of Dried Paddy at Farmer's Level
{(a) Damages due to birds, rodents and insects:
Losses occur durlang storage.
(b) Deterioration of quality:

Insufficient drying and inadequate storage cause

such deterioration.

-1-& Rarvesting in the Ralny Season

7 Ever since the fntroduction of IR vavrieties the harvesting period has
;ea reduced by 1 ~ 2 months from that previously pade for the local
arieties. At the sace tice, in parts of Karawang in West Java, the iyri-=-
553 system forces farmers to cultivate and harvest even in the rainy season
5-'21061’)', February and March respectively.

Formally, Indonesia has been abundant in remzarkable natural environ-

tiny season when various types of local varietles were cultivated by the
fimers throughout the year fn the entire texrritories. However, it

-*'5 2ot mean that the harvesting has been done In the heavy ralas.

Its geographical features are somewhat complicated and the central
:‘.main range runs through Jawa Islaad making a difference in the raila
“11 asomnt between the northern and southern part of the district.
Accordingly, harvesting Jdone in January, February and Harch can only

}é odserved fa the plain situvated in the districts of the island where
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comparatively less amounts of raln fall are recorded,

However, due to the regional irrfgation and rice cultivaungan
double cropping is getting popular, and harvesting is done by mary g,
rather unwillfagly in the rainy season.

The above sftuvation fs clariffed in Table 6-4 below.

Table 6-4 Seasonal Diffevence of Rice Harvested Areas jj
Jawa, 1955 and 1977 (%)

Honth 1955 19??‘*“*
Fianuary 2.4 2.2
Febreary 3.0 5.7
March 7.8 13.4
April 16.9 21.3‘ﬁﬁ
May 26.4 16.6
.
June 16.2 8.9
July 5.3 7.2
August 4.9 8.6
Septenber 6.7 7.2
October 4.3 4.2
Novesber . 3.4 2.7
Deceeber 2.6 1.9
Total 100.0 ‘ 100.0

Sources: 1955 Agricultural Extensfon Service
1377 CBS

In detail, the amount of production fa the month of Decerder,
January, February and March is as follows:

Honth 1955 1927
Dec. - Har. 15.8% 23.2%
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In 1977, & total amount of 9.33 million tons of rice (milled rice basis)

¥ s narvested,
9.33 sillion tons x 23.2% = 2.16 willion tons

accordiogly, mwore than 2.16 million tons of paddy were harvested
] , ke heavy raln season.
__ Assuming that 50% of the production is dene by introduction of IR
i icties in this rainy season, approximately 1 million tons of rice would
rarvested in the season of heavy rain fall,
Mwreover, in the case of West Jawa, a similar analysis will be as
Alews:
fhat, in this district, the rain fall which will influence the
i :nesting, affect in January and February, and the six districts
re spread out fn the northern districts from Bekasi to Indramayu.

Detail is given in the Table below:

Iable 6-5 Menthly Production of FPaddy in Six Provinces
(Bekasi, Karawang, Subang, Indramayu, Cireboen
and Majalenka) located in the Northera Part
of Vest Jawa (1980}

i onth Harvested Production Rate of

Area (ha) (ton) Cultivation (%)

l January 3,881 21,694 0.9

} —_—

{ February 67,341 367,019 15.0

| arch 198,769 1,076,554 43.8

| aprin 116,237 605,582 24.7

May 43,713 221,042 9.0

June 35,843 101,488 6.6

Total 465,756 2,653,654 100.0

In surmary, about 0.39 million ton @ 0.4 million ton of paddy is

in‘ested in the months of January and February in the districts concerned,
- 2 - . - .
g a huge amount of paddy is exposed to raim at the tize of harvesting.

-15‘-*Hicient drying will cause heating and ultimate fermentation resulting



in quantitative and qualftative losses at the fareer's levei.
At Karawang durlog the rainy season of 1978/82, the averaged ..
of darage due to inadequate drylng and deterioratfion of quality,aﬁg

averaged rate of devaluation of paddy {s estimated by business €oncer

in the district as follows;

0.4 million ton x 5~ = 0,1 million ton seees I0Z less (S1igheiy)

0.4 miliion ton %

= 0.05 mitlion ton .... 20% less {Heavity)

0.4 million tonm x T%—= 0.025 million ton .. 40% less {Feed)

That is to say, during this period nearly half of the total PrO

t.e., soze 0.175 million ton of paddy is subject to devaluation at

of selling due to wet damage .,

Oce vear is divided irto the raivy ard dry secasons in Indonesiz v
Benseons.  This dval season system is dccepled as a part of Vive. 7§
from the standpoint of crop growing, this dual season system is not &

Rainfall during the rainy season in Indonesia, which lies in the s
tropical zone, is different from those in Burea, Thailand and Bangla®:s
which belong to the continental subtropical zone.

Palavija are mostly grown in dry fields in Indonesia. In the ~ral
of palawija, taking full precautions against rainfall in particular is

more important than in rice farming.

Therefore, one year is divided into 4 seasons, nazely:

Raiay season or pusinm hujan
First middle scason or musio labuhan
Dry season or musim kemarau

Second middle season or susia ealengau

The individval seasons differ slightly from ene region to anotker =

from one year to another. In Java, a year is divided as follows:

Rainy season December, January, and Febreaiy
First middle season Harch, April, May , and Jure
Dty season July and August

Second niddlie scason September and October

- 12 -



this ©eans that sun—drying. fimmediately after harvesting in the

._gpason CYOP presents a serious problem in Jawa for about three
¥

i1
pelween the second half of December and early March.

2ths
i gain in the rainy season falls like a squall in Indoncsia instead

ffaning all day long as in the contimental subtropical zones. Rain

5"5 enly for a shert period of time, and sun-drying is possible even

fi iz the rainy season by sheltering the crop before the rain falls.

g Nevertheless, rain sometimes falls for considerably long period of
g:e doring the day. Machine drying may becore necessary vwhen a large
wat of paddy has to be harvested.

4 15 Svsten of Payment for Harvester

"aarvest” referred to here means paddy reaping and threshing.

s siteation in which harvesters are placed, payers of harvester wages,

1.j ke harvester wage payrent pethod (paid with paddy or in cash, on 2
:-c--rala bssis or fixed percentage basis), and harvest work scope differ
;erding on the region, The sitvation of these factors affectiog increases
es generated in the harvesting process is given in the follovwing.

11 loss

:1) Bzvon Systen

I This is the systea in which a farm has some farm workers engage in
tt:rvesting and pays them part of the harvest harvested by the workers at

y: fized rate as compeasation.

1) Reaping and threshing arve perforped in cocbicaticon, or reaping
and threshing are perforced separately, for which labor compensation
is paid separately. The former is cormon practice. 1In the latter
case, wages are paid separately for Lwo different jobs when
local varfeties are mainly cultivated and farcs slore paddy
without theshing it imrwdiately after harvesting, or when reaping

and threshing cannot be perforced at the saze tive as in Pidie

in Aceh.
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2)

3)

4)

5)

(2) Ceblock System

This systea does not differ froa bawon in that faras employ burci
for harvesting of paddy. The diffevence is that ceblok includes pla~tit
fertilizing, weeding, and spraying of agricultural chemicals, in aMits

to barvesting. In this instance, each farm contracts with a group of -

Threshing is performed in the field, or in the farm yard, ..
threshing paddy after reaping. In the latter cases, harveg,,
paddy is carried from the fields to farm yards by workers, ..;

wages for carrying is included in the labor wages.

Individual Work and Group Work

In the bawon systenm, workers perform work individuauy’
or in groups. In the latter instances, the work is divided ;
grovp rembers. Farms pay labor wages to the groups based ¢y,
decided in advance. Individual workers in groups are paid &
ferently depeading on whether workers ave leaders, the work t

(reaping only, carrying in the fields, and threshing), an2 e,

Yhen repeated on several occasions, the second reaping s cal
gampungan, and the third reaping, ngasak. Generally speakizy,
a fixed ratio in accordance with the practice in the particels
region, which is normally 1:6, is paid as labor wages for th
first reaping. Kormally, 1/2 of the harvest is paid for gz3-
Korkers who perform the reaping can acquire the entire hrows:
after ngasak. In sore regions, ngasak reaping cannot be pert:
wvithout obtainiag approval of the fares, and in other regic:s,

approval by the farms fs not required.

The nurber of burutani who can participate in reaping depezis:
the availability of labor in the particular vegion. In soxs
100 to 150 burutani work per hectare in force, while in other
areas, 24 to 25 burutani reap and 6 to 7 burutani spend foor
days. There is no difference in Lhe paycent method, ete. &
far as the systen is concernad. However, there is an extrexs

large difference in the postharvest losses.
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L0 purutani for every scason. Approximately 600 kg of paddy is pald

z ¢ hectare, and burutani contract with 4 to 5 farms for ceblok eontracts.

;) Tebasan System

[n this system, farms sell paddy to buyers as it stands. Buyers employ
_gnj[a!\i to harvest the rice., This systen is prevalent in Central and
In many instances, yield is estimated as approximately 5 to

'I lover than the actual harvest. Khen buyers employ burutani for hawesting,

E:1) Goton Royong Systen

This system is utilized whea a large nucber of workers are needed

et o2 tice as in rice planting and harvesting. Relatives and neighbors
v:r‘s for themselves and for others under this system. The system originally
star{ed in the spirit of mutual assistance, and ao labor compensation was
,;zid. Because of work locations, workers are lreated for tea, cakes, and
‘..-;:-:h, and work based on mutual assistance without paying compensation

E:a a striet sease can havdly be seen.

£13) Bujon Systea

In thissystem, bujon are seai-percanently hired to do [arming work

E:-cluding harvesting when favms, or rasters of faros, having a farning
size above a certain level have a fixed job (suvb-district offices, farmers’®
g vperatives, etc.) and cannot perforn farming. Bujon are paid 400 to

“0 kg of dry paddy for each season.

{£) Farms Work by Themselves (Sendiri)

: This is the system when small farms perfora farning work by themselves,
£t faros reap lodged spots or spots extensively damaged by diseases, insects,

) frost.  This systea is liwited in nucher.
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(7) Actual Situation in Payment to Harvesters

As mentioned, payments to harvesters are varied depending op irgiy
systems. Payment amounts differ depending on regions and on the avajy

of labor. The numerator system for labor compensation in varioys reiy

under the bawon system is given in the following:

Table 6-6
Province Works Man/Day Cozpensatin
of Yark
Reaping 124 x 2 days 400 %p/ta
Aceh Threshing 35 x 5 days 400 kz/by
(Pidie) (Trampling)
Winnowing I? x 4 days 150 kgtha
Lampung (Metro) Reaping 25 x 1 day (4,500 xg)
South Surmatra Threshing | 3% x 4 days 1:6
{Beating)
Carrying 3%¢ x 4 days {4,000 kg)
Ki i ?
byns?';(t’ng 2% x 6 days 1,000 Rp/éz
power
South Sulavesi Reaping 487% x 0.5 day 1:6
(Pinrang) Threshing | 487% x 0.5 day 1:9
South Kalimantan { Reaping 307 x 2 days 1,000 Rp/
Hulu-Sungai- {3,000 k)
Tengah) Threshing |9 x 3 x 4 days 500 Rp
West Jawa Reaping 80 - 1507 x 0.5 day | 1:6
(Raravang) Threshing |80 - 1507 x 0.5 day | (5,500 k)
Carrying
Central Jawa Reaping 24%¢ x § day 1:10
Threshing | 249 x § day (5,000 kg)
East Jawa Reapiong 249 x I day 1:10
(Banyuwangi) Threshing | 24% x t day (5,000 Xg)

1) Bawon's Historical Changes and Difference by Region

The ratios and level of compensation have naturally been ests

for individual regions based on the level of the paddy price at ti

tice of harvest in the particular productien areas, availability

labor (and wage level), rice yield, and social practices poculis
to the individual vegions. They are not necessarity fixed, and &7
as time passes. The bawon ratio in East Jawa approximately 10y
ago was, for example, 1:6. The ratio has become 1:10 as yield ki

increased. Supposing the yield 10 years ago to be 2 tonshi 222 €
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at present, 5 tonsfha, the wage pald to a worker 10 years ago

gas 285 kg/ha, compared with 500 kg/ha paid at present. The paddy
price and price level 10 years ago differ from those at present.
assuping the paddy price to be 100 Rp/kg and 25 workers participated
gxharvesting, the income of a worker per day was equivalent to 585
gy 10 years ago, compared with 1,000 Rp at present.

7) Regional Biffereace of Bawon

The numerator ratio in West Jawa 10 years ago was 1:5 and is
still t:6 at preseat (between 1.5 and 1.8 depending on the distance
froa the field to the faram and field position, but averages 1:6).

Cocparing wages paid workers 10 years ago and at present by the sare

2,000 kg x 100 Rp 5,000 kg x 100 Rp _ .
6 x5 x2Z X CTx3sxz - 605 Re:2.80 Ry,

vost Jawa is more advantageous for harvesters. This can be explained

calculation method

by the location of West Jawa, particularly, the Karawan District,
Jhich is close to Jakarta and thus causes prices and wages to be high.
Tzking an outer province, particularly Aceh Province, in which labor
is reputed to be extremely short, as an example, the earning by a
harvester per day 10 years ago and at present is as follows supposing

the paddy price to be 100 Rp. vhich is today's average price.

2,000 kg x 100 Rp.
7 x 25 perscons x 2 days

10 years ago = 571 Rp.

5,000 kg x 100 Rp.
it x 25 persons x 2 days

At present = 909 Rp.

ihe calculations are based on yield per ha 10 years ago as 2
tens and that at present as 5 tons.

Therefore, a simple increase ratio is 159%.

Analyzing changes in West Jawa {(karawang), bawon changed from
1:5 to 1:6 (differed between 1:5 and 1:8 depending on the distance
fron the field to farm and on vhether the field is vnear a city, but
en an average, 1:6). This is the avea in which harvesters rush to
fields, and 50 to 150 harvesters work in | ha. Let us consider the
wicher of harvesters to be 80 per day to sicplify calculations.
¥>rpally, harvesters work in one or two ficlds a day. Assuaing the
rorber of fields harvested to be 105, a harvester's carnings per day

are as calculated in the following.
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10 years ago 2,000 kg x 100 Rp, x 1,5 fields

6 x 80 persons = 625 Ry,
3,000 kg x 100 Rp. x 1.5 fields -
At present "7 x 80 persons 1,339 gy,

Thereforc, the simple increase ratio is 21437, Compared yiy,

Banjuwangi in East Jawa, the absolute value and increase ratig
labor wages are high.

This can be explained by Karawan being located near Jakarty g,
which prices and wages are high.
Yhen the same comparison is made for Aceh Province, in viig

labor is reported to be extremely short, the following can be gy

600 kg x 100 Rp.

10 years ago 24 persons + 15 persons 12038 Rp.
800 kg x 100 Rp. _

At present 24 persons + 15 persons 2,031 &p.

Therefore, the simple increase ratio is 133Z. The wage lewa
is the highest, but the increase ratio is the lowest,

This can be explained by the fact that the payment made by f:§
for harvesting work is fast approaching very close to its Linje i
from the proportien of payments made by farms in their productic:
cost, even though the wage level is high due to the shortage of i3

3) Relationship Between Payrent System for Harvesters and Hapue
Losses

The labor system of harvesters vis-—a-vis the harvest {reapis:
and threshing) and their approach to it have a relationship with %
payzent system fFor harvesters.

A close comparison and test could not be performed as harvesii
locations and tiwe differed. The following could be observed based
on very little reasured values obtained and from the standpaint <f

the side making the observation and study.

(a) Tebasan

Reaping and threshing losses under this systea were the
largest. Unreaped rice stalks, field losses due to vough e

and unthreshed paddy were prominent.

- 48 -



(b) Bawon

Losses under this systeam differed depending on the number
of harvesters, Losses increased in proportion to the number
of harvesters. The example in Kurawaag was a typical example.
The example in Aceh Province had small losses.

Losses were smaller in group work than ir individval work

if nearly the same number of harvesters were to work.

{c) Ceblok

Under this system, work is performed relatively carefully
as the same families make contracts with Aearly the saze farums
every year or every season and as other farming work is performed

in the same field. Field and threshing losses are small.

(d) Goton Reoyong

Losses are saallest as relatives and neighboring farms join

in harvesting.

(e) MHarvesting by bujon and by faros themselves in considered
to produce the smallest losses. However, no peasured values

could be obtained.

£-1-6 Labor Force in Harvesting

Farping work in the postharvest peried has to be completed in a short
rericd of time, in reaping, threshing, drying, and cleaning, because of
veather, the characteristics of undried paddy, and for econoaical reasons
televant to the farms. Reaping and threshing in particular have to be
finished in a short period of time. The necessity eof finishing work in
2 short time has further increased in areas that have introduced HYV varie-
ties.  Because work has to be finished in a short tioe, cone prereguisite
iccorrectly perform postharvest treatment work 1s to secure Lhe required
iz2bor force.

Nevertheless, the tabor force is not evenly distributed. In areas
“hire labor is short or is extremely excessive, quantitative and

sualtttative losses generated after postharvest treatment tend to be large.



Therefore, an excessive or insufficient 1abor force can be consndend,
factor for the increase in losses generated during postharvest lrcau;,
and a study of the relationship between the availability and quality
labor on one hand and losses en the other will be necessary.,

In Indonesia, the farming labor force engaged in POS[har\ESth3q1_

consists of brutani who do not own land and by a labor force on srall g,

(1) Xumber of Burutani

Accordiag to the 1980 census, the number of burutani throughout 1.1.
is as follows:

Indonesia 7,230,741
Sumatra Island 705,283
Java " 6,023,079
Nusatenggara Island 235,106
Kalimantan " 116,350
Sulawesi " 135,821
Maluku-Irian " 15,102
Subjects Province of Survey
B.I. Aceh 54,472
Sovth Sumatra 60,012
Lanpung 128,379
West Jawa 2,095,146
Central Jawa 1,736,629
East Jawa 2,064,918
South Kalimantan 50,961
South Sulawesi 36,845

The above table shows that burutani ave concentrated on Jawa and
that burutani account for approximately 83Z of buvrutani in all Indoassiz

Therefore, there are excessive burutani on Jawa, while other Jawa lack

burutani.
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::ﬂ rabor Force of Small Farms

[t is nearly impossible to practically determine Lo what extent small
ZT*S“ofk for other farms in postharvest work as part of the labor force.
;:qegne aqurbers of workers will be as follows assuming that all farms

a m;gcultxvatlug area of less than 0.25 ha send an average 2 persons and
aat farcs avong farms with a cultivating area between 0.25 and 0.5 ha

-4 an average 1 person to other farms as partl of the labor force.

0.25 - 0.50 ha
<Q. I : =
_9 25 ha (tenant Earmer)Burutam Total

sresia 5,964,354
11,928,708 948,354 7,230,741 20,093,807
837,81
1,675,182 227,263 705,283 2,608,328
4,433,057
8,866,114 513,321 6,023,079 15,402,514
i renggara 232,506
465,012 72,471 235,106 772,589
Ey:linantan 128,724
: 257,448 41,544 116,350 415,342
resi 247,837
: ) 495,674 712,093 135,821 703,588
g lcku-Irian 84,339
§ 168,678 7,666 15,102 191,446

§:-ccts Province of Survey

2.1, Aceh 102,343

: . 204,686 28,866 54,472 288,024

E<- th Sunatra 67,673
135,346 29,347 60,012 224,705

fiopung 91,599
; §83,198 48,025 128,379 359,602

E it Java 1,603,354
3,206,708 173,936 2,095,146 5,475,790

E tral Jawa 1,254,190
k 2,508,392 178,118 1,736,629 4.523,139

L Tt Java 1,353,854 :

: 2,707,708 151,748 2,064,918 4,924,374

8 3:th Kalimantan 71,7136
3 155,452 19,974 50,961 226,387

¢t Suth Sulawesi 145,950
: 291,900 44,207 36,845 372,952
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(3) Labor Force Required for Postharvest Handling

Depending on the region, 25 workers are needed to reap | ha in a2,
{approx. 6 hours) and 13 workers to thresh | ha in a day. There is H
in efficiency between threshing by tramping and by beating on a Platfc.;,.
and normally, 3 to 4 workers spend 3 to 4 days.

A separate study is: needed for the labor force for cleaning ang &y
In many areas, neither cleaning nor drying is performad. Even if cles

and drying are performed, a family labor force is used.

(4) Excessive or Sufficient

The work load per unit harvesting area is described in Paragraph 1,

r

Rarvesting in a certain area (farming group, village, sub-districe, diey
or province) has to be performed within a limited period of tice, and 13
is a limit even if the labor force can move outside the region, Causirg
excesses and shortages in a regional labor force. Nevertheless, it is
true that harvesting is somehow performed at present. It is also true
that the strain of excesses and shortages in the labor force is increasi-;

losses during postharvest treatment.

The situvation in the Aceh Special Province and West Jawa Proviece
is given in the following. _

Ia the Aceh Special Province, the labor force in the Pidiec and &
Utara Districts, which are two largest rice producing areas, is given i:
the following. The estimate is based on an assumption that farcs below
0.25 ha in farming size would send ? harvesters each and farms above 0.5

in farping size, 1 harvester each, to do harvesting work.

1. Aceh Special Province

Nuzber of Numher of Total
Kabupaten Burutani Agricultural Workers -
Pidie 11,0319 62,922 73,94
Aceh Utara 11,861 125,247 137,013

Normally, harvesters in Aceh vork inside sub-districts, and harvests
joining in harvesting from neighboring sub-districts are approxinately
10Z of the total. For this reason, the situation in Samalanga Sub-Jistriv
vhich borders the Pidie District situated on the northernmost tip of tk?

Aceh Utara DBistrict, will be used as an exarmple,




garvesting area Average yield MHarvvesting yleld
3,142 ha X 4.5 tonsfha = 14,140 ton

garvesting avea Average harvesters per ha  Required average harvesters
3,142 ha x 25 harvesters = 78,550 men/day

garvesting yleld Average harvesters per ton Required harvesters
14,150 ton X 16 harvesters = 226,240

fotal harvesters needed for harvesting and threshing in the Samalanga
sub-district
78,550 + 226,240 = 304,790

vuzber of farms betow 0.25 ha x 2 harvesters = 3,434

vizber of farms above 0.25 ha x 1 harvester = 2,662
Ryretani 851
Total 6,947
324,790 NATVESLETS 4 6 947 harvesters = 43.9 days

In reality, in the Samalanga Sub-district, nearly a month is
readed between the start and end of reaping and another 2 weeks for
threshing. Therefore, the labor force mentioned above is close to
tte actual sitwation. However, the peak reaping tice is 2 weeks in
the total reaping time of one month, and the labor force is insufficient,
particularly for threshing. For this reason, harvesters flow in froa
cstside the sub-district. The nusber of outside harvesters is estimated
2t approximately 10%. Female workers also work in cleaning, and they
total about 28,278, which nearly corresponds with the nusber of workers

is the required minioum for harvesting.

Vest Jawa Province

. No. of Xo. of -

Kzhupaten farmer's 2> x 2 persons Farper's Eurutani Toial
— <0.25 ha >0.25 ha N
Cirebon 25,387 50,774 60,958 157,210 268,942
Majalengka | 71,398 142,795 67,500 115,136 325,431
Irdrazayu | 39,315 78,630 90,136 151,084 349,847
Subang 64,015 128,030 81,681 126,359 336,061
Karavang 28,1395 56,790 90,252 138,161 285,203
Bckasi 43,636 87,272 55,944 65,889 209,105
L

Grand total 1 , 174,589
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bt |Marvested [Yield [~ . | Avaitabis e
Kab%?aten ﬂlﬁilﬂﬂlw. (kg!ha) No. of Harvester ﬁgﬂjﬂyker.m
Circbon 82,512 [ 4,140 [ 341,594 1,129,556 |
R AN ‘ ]
Majalengka| 74,999 | 4,763 | 357,228 1,366,810
B R . . ——F—‘_-*"“\
Indramayy 200,281 | 3,666 | 734,148 1,469,357
[ T I
Subang 145,710 14,199 | 611,884 1,411,456
| __
Karawang 186,993 | 4,046 | 756,491 1,197,853
Bekasi 91,719 | 3,557 | 326,268 878,241 |
— 1

The harvesting difference in February, March, and April COLresyet;
to 82.7% coapared with the harvesting wethod for the rainy seasen crgy i
1981/1982.

Harvesters normally finish reaping and threshing for a unit in ¢og
half day per harvester, They normally harvest 2 units a day. (The ti
needed for finishing is determined by the harvesting area per unit z3%
the number of harvesters.) Assuming a harvester reaps and threskes i3y
a day and that he or she works 60 days during the peak harvesting tiz
3 wonths, there is a labor force approximately 2 to 3 tirces that of t:

harvest of the rainy season crop in each district.

3. Thus viewed, there are regions that abound in a harvesting laYer
force and those that suffer frono sn extyere shortage of it. 4&s is the
case with Aceh, the optimum harvesting season cannot be missed, and
harvesters are sozchow employed to do the reaping. However, the lador
force is not erough to thresh as well, and tumpukan must wait uatil s
ing workers can be caployed. During this tice, the paddy fereents or
deteriorates in qualily, causing large qualitative losses.

In the six districts in the northeran plains of the West Java froviz
there are more harvesters thaa is optimally required. An excessive il
of harvesters work in fields causing shattering losses in fields durin:
reapiag. A large quantity of rice stalks are Ieft unreaped or are tr=;=
on. During threshing, cattress is often not used, and there is core
paddy that is scattered around or is not threshed than in areas where 1%

labor force is fewer.
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5_3 Factors in the bBrying Stage

fhe drying process mstly affects the storage of rice especially in

§ .1 cropical countries like Indonesfa. It also eastly causes great loss
; f rice in nilling and other postharvest practices. Therefore it is es-

B_...i:} to look at the paddy drying process from various angles.

5-3-1 fara Level

: paddy drying by farm families at the time vhen Ani-anis (finger knives)
-,-g:e used for cutting panicles was done by exposing to the sun the “stalk-
;;ji" yhich was put directly on the ground. As the harvest then was not
uuied out in rainy weather, the drying process was performed in the sum,
_ Ia those days, farmers used to store paddy in an apount sufficient

£ .cuzh to make 3 liviag for their families for a few years. This was
Z-eca:use the annual rice crop changed suddenly from year to year and rost

of {he pills were of cone type which could not be run unless the paddy had
Eea adequately dried. Under these conditions, farmers used to take more
221 2 days for drying paddy fully.

A particular method of drying was seen in sope regions in central
.’:—.—a. It vas to hang stalk-paid on paddy-sheaf-racks for drying. (At
;resent it is seen only to the local variety on the south ceast of Kestern
17ia.)

Farrers used to store dried stalk-padi in an attie or a warehouse
:alle-j a Lumbung.

- As H.Y.V. have recently spread wide and the handling changed in

a‘%'?i" (paddv) after harvesting and threshing, farmers had to change

E :ir practicics so as to meel the new drying process.

{a} Paddy should be dried in an azount of two times greater than
before because their production has fncreased so much, and the
harvest zust be done in the short period.
(bt} More tools, appliances, mattresses and bags ave required for drying.
(c) A wider place is necessary for drying.
(4) The amount of work has increased for rore f{requent replacezent of
surface paddy with subsurface paddy and texpering in the process
of drying.
{e) Paddy harvested In the rainy season ave rmore threatened with rain

when they are dried.

- ’25 -



Rice kept by farmers is not so completely dried as done fn the fory
of paddy. It is uvsvally dried to 15 to 16%, then stored and driedaaéiz
fn the sun for about half a day before bringing to a custon nilley,
These steps have been taken on account of the following factors: Y
the fntroduction of the IR varieties, double croppiag has becone popul:,
at the dry and rafay seasons; the storage perlod has been shorteneqd ¢,
only &6 oonths.

Faroers no longer dry their rice by themselves and the situatig,

around them has becore adverse as follows:
(a) Fareers have to sell their product at low prices;

(b) As purchase of rice by KUDs is delayed, the qualfty of pazg
deteriorates soon;

(c) Paddy harvested in the rainy season tend to get wet and to

-

come heated and deterforated and also gerainate.

As mentloned above, fareers sell thetr paddy without drying thea
well, and the rice marketing and precessing system Is very fnefficiest

this country. As a result, paddy of high quality are hardly availadl:
here,

6-2-2 Commercial Rice Xill lLevel

Big acounts of paddy are disposed by private wills ia Indonesia, v
have wide drying floor made of cement. Many erployees engage in dryic:
paddy in the sun, which have been collected from the farmers in the

nefighborhood.

The following constitutes an instance of such mflls:

brying floor : 600 n’ (20> x 30m cepented floor)
Drying capacity : 8 - 10 toas a day
Nuzher of epployees : 6

Order of work:
First day: 09:00 Bags each coatainiag 70 kg of paddy are
arranged in a line.
10:00 When the platfora is warmed with the scler
heat to a certain degree, the coatents of 1%

bags are spread oul about 5 em thick over £f

floor.
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11:00 Surface paddy are replaced with subsurface
ones (Turning of paddy) every 30 minutes and

short tempering is also performed sometimes.

16:00

Several narrow ridges about 30 co high are rmade
. of paddy and covered by vinyl sheets.

17:00

They are kept overnight
szcond day: 11:90 The ridges ave leveled and all the paddy are

spread again over the floor and the surface
replaced with the subsurface {turaing of paddy)
every 30 minutes and the tespering perforred
once in a while.

14:00
A wound is made of paddy about 70 kg in weight.
Then the paddy are put in bags again to be

16:00 stored la warehouses.

The tice required for each process is of course more or less different.

B} - scveral matters basically common among respective mills could be peointed

.t 23 follows:

{3) The ceceated floor for drying is a little slanted for draining
water well, and new ones have costly rows of ridges about 1.5
ca wide.

(») Replacement of surface paddy with surface ones (turning of paddy)
is perforced with an iaterval of 33 to 60 minutes.

{c) Paddy are dried for 2 days uatil their eoisture reduces to about
14.0%.

(¢) Sore mounds arve often made for tempering in the drying process.

{e) 1The wage of an eoployee is pald at the rate of Rp 2 per kg of
dried paddy.

f{'3 D Level

ize drying process in KUDs is alpost the sace as that ion private
o

j-11s.  According to an observaticn made by the team, replacecent of sur-

;ﬁepeiéy vith the subsurface (turning of paddy) and terpering were not
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generally performed by KUDs so carefully as by private mills,

Some KUDs which handle a large amount of paddy, usually gy the
Lister dryers with a capacity of 5, 10 or 15 tons. But nany of they,,
idle because of some trouble with the nachinery. Even those i o 7

run only 10 to 15 days a year,

e13ts

Most of the rice released on the makers in Indonesfa has beea &1,
in private mills or XUDs and foportant losses Incurred fn this level ;.
mostly induced by the following factors:

{1) ecracked kernels

(2) rice wet with raian

The latter case happens very often in the rainy seasen.
once wet with rain is dried agaln,

If the g
it causes to have many ninute crai
Should the handlfng be worse, ft wvould be broken or cracked som,
In this country, however, many of those engaging in drying are
likely to handiing such wet rice not very serfously because no remans
defects can be seen on the rice on sale at markets. But private pilli
usually place the paddy wet with rain in a separate lot after dryirg
However, such paddy usually contain eoisture of over 30% and should ts

dried with utwost care so as to they are to be uniformly dried and frz
from colored graims.

6-3 Factors in the Milliang Stage

The nilling vork is the final stage in the postharvest handling i
rice. The value of rice as a corodity may be determined during this
stage.

In this process, not only the resulis caused by the difference iz
the milling cethod and machines, but also all the properties of the 2l
and the results caused by the differences in the postharvest handlizz _
eethods in individual stages before ailling clearly show up in the su=

In a study of losses in the milling stage, it s desired that fi
shall be deternmined, probless related to such factors be taken wp a2

analyzed, then final fzprovement plans be formulated.
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Q) Types of Milling Machines and Thetr Cowbination

fn the milling stage, paddy is physically processed into brown rice
,-4 milled rice entirely by machines and instrucents while being affected
wry little by natural phenorena. To obtain the highest milling recovery
224 quality, husk should fdeally be removed and only rice bran cleaned
sffectively from the.paddy that has been sent after passing through what-
ever course it has taken. In Indonesia, the values that are considerably
10w can be obtained with the machines presently used. The performance of
s:chines can be easfily evalvated evea 1f there are a variety of cachires.
In reality, however, the resuvlts are not always the sape even when the
ss-e Iypes of machines are used. The results may change even vhen a dif-
farent adjusting method 1s used. So far, no accurate compavative data
135 been obtained about the actual sitvation.

fhe truth is that there arve ro eguipment podels that have ideal per-
forrance. This subject needs be studied in the future.

It is also true that the degree of loss changes depending on the
carious nilling wachines and how they are corbined. One of the main points
for the study of losses in the milling stage was to find this out.

Guantitative losses in milling are evaluated by the quantity of mil-
led Tice with a certain vhiteness obtained from paddy. This is shouwn by
a percentage of milled rice relative to the gquantity of paddy.

An important requirement when coeparing milling machines is that the
;24dy eust be able to be mixed and hooogenized of the sace variety and
geality under the saee conditions and that the degree of milling and bran

layer on the surface of milled rice must be unifore.

(2) Paddy Drylog ¥ethod

Changes in the poisture content that occer throughout the processes
tefore milling, namely, reaping, threshing, cleaning, and drying, greatly
affect the quality and conditions as paddy. An extremely important require-
mxat in reducing losses la the rilling stage is how paddy can be dried to
a1 appropriate pofsture content safely and with good timing.

However, it is not easy to determine which drytag methods and condi-
tions deteriorate the paddy quality. 1t is because paddy inside its chaff
tz~not he seeon.

ithe quality problem that is mainly affected by the drying cethod is
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cracked kernels caused by rapid drying and moisture absorption, Cras
kernels become broken kernels durlng milling, and the mllllngrem,e
lowers as well. The HYV varieties have a brittle internal texture 4,
with that of local varieties and are susceptible to environeenta] .-
therefore their quality tends to deterforate rapidly.

There is no grading way for cracked kernels or brokea kevnels f;,
The minioum limit for broken kernels in mflled rice is 25%, and g ¢y
the trade attempts to take i¢ up as an Issue, The actual situaticq g
there is no stimulation to stenm the increase in cracked kernelsdr.,‘
drying. 1n fact no efforts are made.

Cracked kernels is a physical phenomenon caused by a distortic:
the internal structuvre of rice due to a rapid covement of the rojsty,
content within. Gernerally speaking, it is well known that the aversy
ing speed per hour should be limited to within approx. 12 in order o
cause cracked kernels, even though there is some difference dependiz
rice varieties.

This situvation, notwithstanding, in many instances, sun-dryicg iy
Indonesia wnder direct sunlight far exceeds the danger linft for dni
speed, increasing the proportion of cracked kernels. Rice mills yiid
have egpirical knowledge and which directly handle milled rice 25a¢c
aodity usvally make a thick paddy layer during dryfng in order to ju
quick drying to avoid cracked kevnels.

Exposing paddy to rain during drying is very dangerous. Seversl
cracks occur in indfvidual rice kernels due to extreme molsture abun
and rapid drying. These kernels are becore to small brokea kercels =
further in finely broken kernels that are discarded with the rice brs,
resulting to increase of the loss.

Cracked kerncls can be wminimized whea a during machine is propss
used in drying. Various types of dryers are avaflable - a flat telts
cubic batch type (screen and baffle types), vertfcal clrculation tye
(screen, buffle, and LSU types), ete. ‘the flat batch type, which is o
sieplest and cheapest, is generally used in Indonesia at present.

CGenerally speaking, fuel costs for the blower drive eagine a:do’
costs are fncurred in machine-drying. 1In addition to the initial =¥
costs, these machine-dryfng costs are about 4 times that of sua-drvich
Therefore, unless the ratios of broken rice are reflected in the rice:

the dewmand for dryers is not expected to Increase.
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( Molsture Content of Paddy

what should the moisture content of paddy be? No clear answer can

.z given as 1o the optimal mofsture content for milling machines currently
<24 in vice mills in Indonesla. Generally, paddy with moisture content

(-ging between 13 and 15% §s used. In custonm rvice milling, rice is

Lctoal by rpilled even u’;xen the moisture content is above 16%.

fron the standpoint of storage, the lower the moisture content the
tzptef. considering the weight of milled rice, a high roisture content
s01d be advantageous. It is safd that rice sold as a commodity has a
srface luste? and tastes good when milled at a woisture content of about
158,

Fron the standpoint of machine functions, the husking ratio of the

J 224y husker is high and capacity of machine increases when the poisture
mj[eat is low. The husking ratio lowers when the moisture content in-
crea«ses shove 16%Z, increasing the rubber roller presswvre, which in turn
ecedites roller wear and danages rice. All in all, the moisture content
s-‘_ould prefereably be below 15%.
In a rice milling machine, paddy are soft when the roisture conteat
§ ;s high - wore than 16%, when the pressure js increased to rerove the
'__ ‘raa layer, the paddy is crushed, and the milling recovery greatly lowers.
i=z1 the moisture content is low, below 13%, the bran layer havdens, the
j;ressure is increased, and this causes broken kernels to increase and the
rilling recovery to lower.

the rice terperature fncreases 10 to 20°C during whitening. The

j tsrerature fncreases evaporate the moisture content, and the moisture

f c:ateat generally decreases approxizately 0.3 to 1.0%, The moisture con-

f teat in paddy can be proportionately high for the target voisture content

¢f nilled rice.
An assessrent of milled rice losses due to the difference ja moistuxe

} atent of paddy under various conditions is also important for the future.

f (i) Degree of Milling

The question of what should be the wmilling degree for milled rice
for eating differs depending on the taste of consurers, trends of diet.

femerally, rice with nearly completely polished off bran layers is devanded

i Todonesia.
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Ideally, the bran layer should be uniformly reroved to obtata

milled to {ts original shape. Rice has several deep grooves, The ¢,
layer 1s also shaved if the bran layer 1s to be corpletely rezoved
action of the machine preseatly used. This will further Increase 1.,

Rice bran in the grooves can be removed to some extent by i, fr
tion-type milling technique. However, it will be rather difficulgy,
remove the rice bran in the grooves without repoving the stareh Yage
the abrasfve type.

In BULOG's standard, rice with 90% of its bran layer recoveq a2

rice bran remiining to soxme extent ia the vertical grooves s prass.
Class 1.

The =illing degree is obtaining by calculating the Proportion %
percentages of thousand-kernel-weight of brown rice and mdlled rice .
as total bran layer of the rice as 100%. Rice in Indonesia is pring;
fnspected by visual observation.

As a receat trend in Indonesia, in vhich rice production is fry:
and rice prices are relatively stable, vhite rice with surface smoi
and luster is preferred. For this reasen, rice shipped to the marie
nilled eore than necessary. This is a hidden problem in willed ric!
ses- In custom eflling at the farn level, losses by overnilling arne!
The machine pressure is increased to perforn “over milling", and tiis
happen broken rice and low recovery. When the Engelberg-type rice pl
machine (generally called a "huller") is vsed, nmilling is perforcelrn
excessively in order to prevent paddy from remalning in the silled riz
Rice bran cannot be repoved completely with an Engelberg-type huller!
ing a poor rice-surface, and Judging fron the feature of this wachiz:
overamilling s unavoidable.

When judging the degree of willing, a ere comparison of thowsz?
kernel-weight percentages between brown rice and ailled rice is oot s
ficient to judge the degree of rice bran remaining on rice and is th
inaccurate in teres of measurecent errors, efther,

In Japan, judgement is made by visval exanination based cn the &
sidual state of rice bran in accordance with the dyeing rethod wsirg
standard sacples. One defect of this is that no nucbers can be obtziz

Hovever, this mcthod 1s considered practical.
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5) Content of Tomature Keranels

futly-ripe and fmmature kernecls are always mixed in paddy. ITmmature

wrels are varled in various stages, from kernels that are nearly fully

ige and eopty paddy.
jrzature keraels are mostly powdery thin and fragile. HYV varieties

1100 ore immature kernels than local varieties have.
cenerally, rice milling machines remove rice bran by applying pres-
.' sre.  Sound wernels that have a hard inner layer resist the pressure.
. 1verer, SOm€ jmrature kernels with a soft ioner layer are broken and
f crshed and ave discharged with the rice bran. This is another problenm
B b losses in the rice milling stage.

gice milling machines can be divided into friction and abrasive types.
%3t rice milling machines currently in use in ladonesia are of the fric-
f 1ic2 type.  This lype- paintains the inside of the pilling chamber at high
;ressure and shaves only the soft bran layers of epiderwmises by friction.
-z ianer starch layers, which are hard, are not shaved, and kernels are
f ;iven 2 luster to increase their commodity value. However, fragile kemmels
8 :r2 casily broken as high pressuve is applied. In the abrasive method,
.' sidercises are shaved off by a sharp erery grinder blade maintaining the
silling chanber at low pressure. In this rethod, even kernels with brit-
tle incer layers can be nilled without being crushed. By this rethod, hard
| starch layers of sound kernels are shaved off, and surfaces of the miltled
8 rice look whiteer after being shaved off. There is hardly any luster.
d =2 shaved starch layers are discharged with the rice bran, causing losses
| ©0 increase.

Rice nilling machines used recently incorporate ieproveoenis to cover
2 defects of both methods, or to combinre their good points. However,
zhires close to this ideal have not yet been introduced on the rarket.
i3t can be done to reduce these losses? In Japan, immature kerncls are
sigregated from sound kernels ian the brown rice stage by oeans of thick-
} <iss or specific-gravity segrepation. Sound kemels are milled with

t Drasive-type milling machines.

{8} Varieties

ke matter of which varieties should be selected as recorsxended

wtieties must be decided after considering yield other than resistance to



disease and Insects, taste, etc. The milling property is anothe; g

condition that should also be considered.

Even varfeties that have been grown (0 rmatch the weather and g
of Indonesia are classiffed as being superior and f{nferior fron qL,a
tive and qualitative standpoints based on milled rice as a comndigy,
Cenerally, short kernel varieties have slender bran layers Compared i
long kernel varieties.” They also have a high yield, and hardly beacy
broken rice as a trend. Comparing Cisadane and IR36, which are rais
varieties in Jawa, Cisadane excels in nilling characteristics and prs
a comparatively high recovery provided good handled such as the dryiy

Whether or not the present nilling machines and their utilizaiy
optimal to the Cisadane leaves room for further study. As far as fir-
ieprovements are concerned, machines equipped with functions to Batel
various other varieties should be developed, irprovements should e n

and their utilizatioan should be established without liniting the we o
the present machines only.

6-4 Factors in the Storage Stage

In a tropical country like Indonesia where hunidity and tecperss
are high throughout the year, keeping big amounts of food stuff, eses
ly nilled rice, is very difficult whilst preventing quantitative a!
qualitative losses. In case the rice is scheduled to be stored fora
longer term f.e., for wore than a six (6) conth period, a technical =3
proach for warchouse-keeping is getting more difficule,

In general, three ieportant factors are pointed out as follows.

{1) Xature of cargo (pilled rice)
{(2) Location and Structure of warehouse

{(3) Managing function

These functions shall be adequately maintained, otherwise effecti-
and good control of warehousing shall not be achieved even if moders
types of warchouses are provided and appropriate oeasure ave applied ¢
cargo care.

Hore precisely this can be easily understood when paddy or silled
rice which has a high eoisture content is received fn best provided ¥
house, later on in storage f¢ will be damaged due to heating. MeartiZ

even though the cargo is found to be in good condition at the tice of



‘.arehousiUSr {f the watehouse 1s not in good condition f.e., leakage of
(ain valer, exposure to direct sunshine due to inadequate roofing and
siding, damage cavsed by rodents and fosects etc. will cause vltimate
sses to the cargo concerned,

1o

(1} Storage at the Farm Level

Fa

At present, it {s estimated that nearly 65% of the total production
of rice is consumed by the farcers in Indonesia. In 1981, it was also
cstinated thal approximately 14.3 pillion tons of milled rice was under
storage by 14 million fareers.

From the above data, it is estimated that about 1 ton of rice
{equivalent to 1.5 tons of paddy) is possessed by each fareer concerned,
though the exact position and awount of rice under each farrer's storage
is subject to the nurber of family merpbers and its financial status.

At preseat, since double cropping is employed by wost of the farmers,
ia actuality averaged about 500 kg of milled rice {equivalent to 770 kg of
;a3dy) will be in storage in each farcer's househeld.

Usually, this paddy supposed to be consused by the farmer is dried
s+d cleaned and is packed in either specially made containers or bags and
is adequately placed in the corner of the farmer's household. The material
:~d shape of contalners differ fron each other subject to local conditions,
15333 coconut leaves or bamboo mattresses are comsonly used.

Accordingly to the results of the survey, the quality of the paddy

ia the farmers' possessfon is shown as follows:

Moisture content ..... 14.5%2 - 16.9%
Foreign material ..... 31 - 1z

From the above vesult, paddy having a considerable amount of exces-
sive coisture content is in farmer's possession.

At least the farmers would believe in this vethod of stokeing and no
prodlea would be expected, heowever, the result shows through the various
tests such as sfioulation tests that during the said & months® sotrage, an
sve. 4.7L loss has been observed at the fara level.

Assuming that providing ieprovemeat and decrease of 1/2 of the loss

is actualized wnder such conditfons, as per the following calculation;

14.3 million ton x 2.35%1 # 320 thousand tons,



Approximately 320 thousand tons of paddy could be Leproveg G-
tively for storage at the farm level.

(2) KUD Level Storage

In the project areas, most KUbs are provided with warehouse; I
200 tons in capacity,. being utilfized for drying and cleaning of pazy
the duration of storage fs almwost 1 - 2 weeks, -

Some of the warehouses are used for BULOG's has been Storage ¢
but usuvally excessive amounts of the paddy in storage resulted in ¢
due to the inadequate structural condition such as low roofing wig
causes direct effect of the heat from suashine and frmpropex rainte-

(3) Storage of Paddy Merchants

The function of a paddy merchaats is to purchase small amoints
paddy either from the farmer or village collectors one by one, and
paddy thus collected would be sold to rice allls or to large scaleg
merchants located ia the consuning areas. Besfide the function, fer
specvlation purposes they would soretimos keep the paddy for a ceris-
period.

For example, 2 - 3 tons or sometimes even about 5 tons of pal¥:
stored in a small space adjacent to their living rooms.

In this case a problea may arise that during long storage this¥k
of paddy which contains excessive amunts of molsture will cause dzz;
especially that of discolored kernels.

.

{4) Storage of Rice Mill (Private Godown)

Regarding storage capacity of private godown, no correct data :x
available at present in Indonesia. According to the survey tean's &
ration, about 1 wmillion tons of storage capacity is available of i
the major part is in the possession of large scale vice nmills.

Analysis of the present status and activity of the private goiow
and its storage function is as follows:

In general, custom willing is popular among the Iadonesian vills
however, a village rice nmill is usvally srall {n Billing capacity »it

aople warehousing space and sufficient working capital.
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; Although the capacity differs [rom each other, those which specialize
{g silling ave usually provided with paddy/rice warehouses. For example,
;»;rebouses having several thousand tons in capacity are sometimes owned
E. . the private rice mill. However, recent mililing operations by these
!;!5* scate rice mills are becoming sluggish and maintenance of the ware-
b sses idle, resuliing in superannuation of the warchouses.
yeanuwhile, recent fncreases in rice production, require the increase
;{ warchousing capacity to meet the demand, ultimately, since there is no
Jternative, even the incapacitated warehouse are forced to be utilized.
[n 1979, BULOG contracted a total of 757,475 tons of warehousing
¥ cpacity throughout Indonesia, and so far, project areas of 8 states are
eo:ceraed. the details of the warehousing capacity of private godown and

¥ -tracted capacity is shown in Table 6-7 below:

Table 6-7 Private Godown Contracted by BULOG in 1979
(tonfHilled Rice)

rvinee o e Gt | Gontracics Godonn |
Aceh 18,185 5,300

zouth Sunalra _ 14,700 7,800 -
lar.pu::g 21,000 ) 7,500 T
t West Jawa o 57,500 - 49,000
,Hl;:ntral Jawa 165,480 101,730

'East Jawa 29;,630 ) —_t;_AO,BSO

South Kalireantan 16,850 16,-850 o
South Sulawesi 24,750 24,-;50

L _—

L_11\11 Indonesia 999,525 tons 757,415 tons

As stated, the warchouses contracted by BULOG and those of the
itivately owned are superannuvated, soreover fron adninistvative and

| :érational points of view, the location where the warehouses now exist

| Is considered not advantageous.

In the survey in the project areas, an ave. 14.7% of moisture conteat
!53 been found before the paddy is processed, the paddy which contaians

f txcssive amounts of molsture - mostly exceeding the 15% level after
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milling - might be induced to qualitatfve losses during {ts Storay .
inadequate coaditions aad tropfcal climate, vltimately creatinga(;

mrcial problem in marketing.

{5) Storage of BYLOG/DOLOG

In 1979 throughout Indonesia, 319 uvnits of newly €onstructed i,
warchouses each having 3,500 tons in capactty (1,115 million toss fy -
capacity) existed, while 34 units which consisted of 133,595 toas ¢
warehousing capacity were available in 14 provinces makiag a gra=d to-
of 1,253,595 tons.

Apart fron the above, DOLOG contracted 757,475 tons of wareh

capacity with the private sector.

008

In connection with the above, in the efght provinces the follx:
data have been cbtained.

Table 6-8 DOLOG's Warehousing Position in 1979

funit: ton)

Province New Warehouse | G1d Warehouse ] Contracted
Aceh 3,500 (&) 9,450 (4) 5,300
South Sumatra 31,500 (9) 3,500 (1) 7,800
Lanpung 1,000 (2) 3,900 (2) 7,500
Hest Jawa 101,500 (29) 7,670 (&) 49,000 |
Central'Jawa 101,500 (29) 7,375 (4) 101,730
East Jawa 276,500 (79) 8,000 (1) 240,850
South Kalimantan 17,500 (5) - 16,850 )
South Sulawesi 63,000 (18) 41,100 (7) 24,750 )
All Indonesia 1,§15,0060(319) 138,595(47) 157,475 B ; 019,778

By the target year in 1983/84, of the 3xd 5 year plan, BULCG iz
to develop 171 units; 967,000 tons in total capacity In 349 locaties

throughout Indonesia. At present a ausber of now warchouses hag be?

constructed.



in general, management and wavehousing work are properly done by well-
tratned warchouse-keepers, however, the warehouses mostly reguire sope re-

whilftation for the thermal insulation system of the rooffng.

¢-5 Factors in the Transportatfon Stage

Intraduction of 1mported vehicles such as trucks, minfi-trucks, pick-

s etc., brought a revolution to the marketing systen in Indonesia.

Table 6-9 Nupber of Trucks in Indonesia

Year Ro. of Trucks
1955 45,000
1965 85,000
1970 102,000
1925 196,000
-
Ll??B 337,000

Source: State police

However, this marketing revolution does mot wean a entire chaonge of
the rarketing system now prevailing in Indonesia i.e., even if the number
of trucks fncreases, these tyucks (12 ron) are eainly employed on mational
reads, while small trucks engage in transportation in wvillages vhere in-
2fequate roads ave provided.

Cenerally speaking, duve to inadequate road conditions and the situa-
tion, nmarketing operations of this country are still faced with difficult
problems.

AL present, out of the rice produced in Indonesia, sorce 7.6 million
toas is assumed to be distributed from the fareers to the consurmers, and

various styles of transportation are suymparized as follows:



Location

Paddy Field

\L""ﬁ"' .

Farrer's Household

Viltage Merchant
(Pedagang Kecil)

I
booe
v

Paddy Broker in Consuming Area

(Pedagang Besar)

\'d
Rice Mill

Private Rice Hill

KUbs' Rice Mill

«

Warehouse (Producing Area)
Private
BULOG

7
Warehouse {Consuming Area)

Private Dealerfwholesaler
BULOG

|

‘(
Retail Saler

L_,
Consumer

Transportation from island to island fs carried out by using carg
boats, efther by BULOG or the private sector, and the quantity hardled

about 3% of the eatire production of rice.

In the process of transportation, the following manner of lossés

observed:

1)

Leakage of cargo due to use of hooks and rough handling
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Description

Carrying basket, Carrying Pole, Bicye
Tricycle and Animal, ecc.
Bicycle, Tricyele and Ox-cart

Ox-~cart and Hini-treck

Yini-truck and Ox-cart

Truck

Truck

Truck and Mini-truck

Hini-truck



2) peteriovation of paddy/rice due to rvain during transportation

Leakage of cargo due to use of hooks usuvally occurs at the tiwe of
garehousing {in and out) while the wet damage mainly occurs in transporta-
tjoz.

As stated previously, though the introduction of trucks has brought
4 sarveting revolution, there are no adequate protective measures being
splied to reduce the rlsk of wet damage which 1s liable to accur duriag
tte long distance transportation in widen areas. For Instance, while
rraxsportation is done in the ralay season, the necessary nuzber of sheets
sce cot prepared for many trocks, thus the cargo is sometimes exposed
girectly to heavy raia during transportation.

In sumoary, those who work in the transportation business in Indonesia,
sre now facing big probless which usually occuv in the transitional period
for vhich adequate measures such as protection and naintenance of carge
Zlivery are urgeatly required.

At present, fn spite of the above situvationfcondition, aggressive
efforts are being eade by the responsible parties to improve the effective-
czss of these activities concerning the entire transaction, but it seenss
nre icprovezent will still be needed.

Cargo hooks causes the heavy darage to be torn in the handling of the
kazgs. AL present, since each bag usually contains ahout 100 kg of zice,
this heavy welight makes handliag difficult for laborers. Accordingly,
hasge of content from 100 kg to 69 kg - 50 kg might be effective for the

protection of the losses concerned.
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CHAPTER V11 RECOMMENDED WAYS TO IMPROVE POSTHARYEST
HANDLING METHODS

.y Basic Pol icies

4.1 Fara Level

since the 12.26 million rice favming households in Indonesia are
persed throughout several regions, each of which has its own way of
.westing, technological improvements must be discussed by region.
2 following are the three basie policies for improvement at the favamer

el

cuving the faymers' bargaining power

if the farmers themselves dry and clean the paddy, they can increase

siir incoze and become nore independent by adding a supplexmental charge

:r this service.

<rease of regional employment strenpgth

izplecentation of these postharvest handling improvements might pose a
irest to the livelihoods of some poor farmers who have traditionally
:lied on the old-fashioned ways. For this reason, plans must be made
rixcrease use of the local labours to the caximua extent in such

zrstiens as harvesting, threshing, drying, cleaning and transporting.

zte practical and econonic effectiveness

Ite icprovements shall be on a vealistic basis of farmers who are in
ezic distress and they oust be planned to be interrelated and cutually
fective with other processing operations. Since, in addition to icprove-
its ca the level of the individual favrcer, econonmic innovations for
IEC-group operations are effective also, it is desirable to ecploy the

s Training and Visiting System for the fmprovement at this level.
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7-1-2  KUD lLevel

In lndohcsia, recognition of the importance of cooperative activiyy

which has the role of core to the faroers economy, is generally loy,

Furthermore, fndividual ang organizational property keeps such functicgg .
an unactive state, At present, poor transportation and processing Faciiy.
ties had made subcontracting to private individuals. Ideally, the gy

will become the center of rice transportation, drying,

Bs
cleaning an4 eilf:;
Under the circumstances, ioprovement is desirable in connection wity the )
following derections,

Independent fareer panagement

Until the preseat, KUDs canagement has been based on an arrangenat
in which, not the afffliated farmer themselves, but such small bysiness
group as village collectors, custom rice mills, transportation sectors,
and private oills who coentribute to regional rice trade have been invirts
ly total centrol. This is probably an fnevitable state of affairs in the
course of KUDs developoent im this country. But, in the Ffuture, Canagenant

must always be planned with the idea of the profit of the affiliated
farcers.

Introduction of facilities and technology to make possible
corpetition with privately owned mills

In geneval, the scale of experlences and equipments at KUDs are
fnferior to those at privately owvned mills. In the future, it will te
ieportant to install good machinery and other equipments to the KiDs, !

conduct through programs of staff training to put theam on a par wvith

private organfzations.

Strengthening of KUD and PUSKUD cooperation

PUSKUD fs the business-support organfzation of the KUDs. It fs recess:
to strengthen thea and manage them tn a more efficient and econonfcally
effective way. Streagthening the PUSKUD 1s especially fcportant in regicss

where large volumes of paddy rust be handled.
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.3 BULOG Level

precoresent and traansportatfion and storage of rice by BULOG are

eatial to the natfonal economy. Appropriate supply-and-demand

.rations ave essentlal to the prevention of losses.

ovesnt of transportation system

fte systen of transporting imported and domestic rice is not ap-

:;!riate.
s of storage in domestic warehouses. Ieproverment in the supply-

and 1t oftea results fn loss caused by unnecessarily long

riod
11;z2nd s essential since it is the cause of the trouble Ian this

reztioa.

riate quality standavrds and inspection

itz o2thod of lnspection and the standardization used by BULOG/
0 and KUDs at the time of rice purchase are not best suited to
2 ccnditions undex which Indonesian rice is produced or to tocal
nuction. Ieprovement is vequired in this field since the current

:ste3 introduces confusion and thus causes great qualitative and

atitative loss.

~:35lcn and Rehabilitation of storage facilities

tacause of the mature of its functions, BULOG must frequently keep
111 an amount of rice equivalent to what is needed for market opera-
“vs. For this veason, it oust expand storage facilities to enable
4z to accormodate the capacities needed for buying and selling.
;repriate plan should be taken to reduce loss by shortening the storage
:ried as much as possible. Even measures like fnstalling thermal in-
Hitien in warehouse roofs and ceilings and the introduction of simple

ztilation systems can contribute to the reduction of losses.
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7-1-4 Promotion for Improvement

The following obstacles must be overcome if recommended ;

BPTOVerzgy,
are o be implemented,

a. To a greater or lesser extent all of the 12.26 million

Ylce Brouir,

farmers in Indonesia require improvements in postharvest work
to give them guidance is the most difffeult job to implement.

s bog;

b. In villages all over the nation, 7.23 miliion landless farcers py,

their livelihoods by doing agricultural work.

€. Since farm operational scales are smal}, and also farmers in
villages, which are swamped by the modern consumer culture, invest-

Eents in agriculture are tight and offer little hope.

Since the social and industrial infrastructure tends to exert a
controlling influence on processing, storage and transportation,

iaprovements in these phases of work will demand time and patierce,

- €. Although fncrease of rice producticn

is a matter of Paracwunt cozen

to Indonesia, ivonically, losses are high in those regions where crips

have increased and are continuing to iacrease,

Actually, such loss is looked 0N 3s a necessary evil. In other vorés,

when rice crops per unit of land area double or triple and when two crops

a year of five crops in two years are possible, it is deemed inevitahle
that a certain Percentage of the paddy be lost.
Even, if implenented, the proposed improvements not only will have 2

good effect on the national econoay, but also will have the secondary effe

of calling atteation to the need for raising farmers' standard of livisg

and will stioulate improvements in postharvest handling of such secondary
crops (Palavija) as corn and cassava.

Furthermore the proposals rest on the fundazental idea that, as Ird=:

rice dealings becoze gradually more transacted, the major current will

be froa KUD/BUUD/PUSKUD to BULOG/DOLOG. And these operations will be vt
to function successfully unless they are strengthened and wodernized. I
exanple, even if Indonesia decomes self-sufficient in terms of rice prod”

tion, as long as public organizations function weakly,

farmers, who will
be unable to sell at the floor price,

will fall prey to comsercial

- 448 -



iﬂgandwill lose the will to produce. Moreover, unless transportation
E rorage capacities are Increased, surplus in producing arcas ang

.t fn pajor consurer reglons will go vncorrected. This in tern will
ailfze rice prices. Clearly, then, the cooperation of the farcers,

,amivaOG {s essential 1f feprovements in postharvest handling are

., reatized.

 jr the sake of accomplishing these improvements, incentives and/or
1e5 shall be provided to farmers and KUDs in order to encourage and

~este them for theix work as the following chart iadicates.

[Epitial Drying and Cleaning o lncrease the [armer's
e bargainiong power and
Incentive ?E;lsgigg{lzfzﬁgugzy sticulate local eoploywsent
for short-term storage ~ Operated by farmers groups
and cleaning enpty ° Guidance by PPlLs
ernels and foreign
patter.

Final Drying and Cleaning

Prenium Dispatch paddy/ ® Carry out KUD operation by
nilled rice being fareers
capable of long- ° Install better machinery for
tern storage eilling and drying
° Close cooperation with
PUSKUD
* Marketing ;g{iﬁi“g: ° Operation on the base of an
¢l Transportation appropriate supply/demand
' plaa
° proper inspection at time of
purchase
° Jumprove facilities;
warehouse;
transportation,
milling
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7-2  Practical Ways of Improvement to Postharvest Handling
7-2-1 Reaping

The introduction of the HYV developed by IRRI has succeeded 14 frig
ing rice production. -But its three main properties of high yieldin,
shattering habit and uniformity of maturfity induce a large loss g the

vice reaping process.

In many major rlce producfng centers In Indonesia, cutting rig,
panicles with anf-ani has been gradually glving way to reaping the stall;
with sicklies. 7The methods are roughly classified depending on the w;r:i:
ticn of drainage in the field and postharvest practices such as thresiis,

and transportation and are as follows:

Reaping at the higher portion ..... Perforced oostly fn a fleld with 1y
drainage where panicles resped are
in bags or baskets for transportatix

(It is mostly seen In wet and ity
ficlds)

Reaping at the middle portion ..... Performed fn a field with bad drafz:;
where panicles reaped are threstel =
the fleld or carrfed sorewhere els:

Eor threshing.

Reaping at the lower portion ...... Perforexd fn a fleld with good draiz: g
where threshing on the spot is prutif

able,

In this country, the water distribution system is maintained for
irrigation but the drainage is rather poor and gives adverse effects @
harvesting efficfency. An instance of this kind can be seen in the oo’
plains of West Jawa where is an major rice productng reglon with 2 weil
furaished irrfgation system on a large scale.

YMost areas in the main rice producing centers suffer frox big ‘Euiﬁ
at the tiope of harvesting. In such cases, mechanical reaper will not =i
50 well as expected. Therefore it fs not advisable to mechanize the &

process at the present tice.



are a great nuzber of small owner farmers tenants and landless

There
| cottural workers in this country and harvesting Is mostly done by them.
Jg@itio“’ wages earned from this work are thelr only source of income

[ spport of their family living in rural socleties. Therefore mechaniza-

ia of harvesting must be the most serfous soclal preblen because {t

_rives thea of the base of thefr livelihood,
l (a the other hand, there are sore aveas where BIMAS and INSUS have
seeeded Lo fncreasing rice preduction and those like the outer islands
.- the harvest cannot be accorplished smoothly because of the shortage of
Nr. I such areas it may of course be necessary to take up efficient
amical means for harvesting. But as far as the reaping is concerned,
.ious technical and socfal factors have not ripened yet for the use of
.-5-_;-histicated isplerents. Under this situation, therefore, it would be
.;c-ondable at present to izprove other processes such as threshing and
-msporting processes first. Mechanization of reaping should be taken up
:ptrer with the feproverent of dralrage in rice fields under a long tere
T ERD

Mithough 1t pay sound insignificant, sickles new used should be
zreved. Their size and shape of blade vary with different regions. Sore
vk quite inefficient, it will be very icportant to extend more efficient

§-:; cost suitable for the reaping work.

[-2-7 Threshing

tt2a Tndonesian farcers used ani-ani for culting rvice panicles, they
21 oot need threshing until before the milling process. However, after

P: iV wvas introduced, #t became necessary to thresh it scon after the
firest because of fts shattering habit, and then to transport, dry, clean
=2 stere ft.

As farmers experienced these changes for a short tice after the latter
it of the 1960s when the HYV was introduced, they were unable to find
:tezsoaable and efficient oxthod for its works. The popular threshing

s now applied are as follows:

¥-2¢shing by beating on the wooden boavd
Applied where the field is well drained and rice

plants cut at the lower portion
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Threshing by trampl ing

Already applied to the local varleties,

Afte; {'_,
introduction of the HYV,

this method was applieg _
fifeld where rice plants cut at the middie

Or b=
porition

Threshing by striking with stick

Applied to the plants cut at the middle or high

portion instead of threshing by trampling ip g,

case that the field s not well drataed,

Pedal thresher Applied to rfce plants cut at the lover POTlica,

It has lately been spreading rapidly in Central 1.

At present, however, beating and trampling are most Popular fp 43¢

countxy. As mentioned above, the forper is generally practiced ip

the
well drained field and the latter where the drainage is fncorplete,
Threshing by beating can account for 30 kg to 40 kg of pPaddy per har s
is tittle larger to the capacity of trampling,

But in the case of tis
forcer, the average loss of paddy

iIs about 3% more than the latter »:::
it makes them scatter in all directfons.

In a field, for instance, a tractor is used for plowiang, 2 Sprasez

for pest and disease control and 100 kg of urea per hectare whil

sace field hands and feet are applied for the threshing.

e o1

The farcers'
econonic status and adaptability to farming practices are now besi
question.

de b
It is iwportant here that the harvesting is exclusively dxed

poor farcers whose harvesting practice is ouch behind the tires evigg e

the traditional farming habit special to Indonesia. On the contrary, t4

pedal thresher is beconing popular in Central Jawa vhere the tebasaa

system {a contract harvesting system) is popular.

Threshing is closely related with the other postharvest hzadlin
as reaping, transport, drying, cleaning and so on.

£ 5z
Therefore the ispu=
tent of threshing work will be very significant in making farcers® etler

postharvest work highly efficient. For instance, in the case that ool

kernels due to the delay -ot' threshing in Aceh should be vreduced, Bt vl
be vital to make the threshing more efficient as soon as possible. [

is effective in those areas where BIMAS and INSUS program have been 31T

out the increased production Progran, especlially on the outer Java &2
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sura where are suffering from a labor shortage.
§  [n order to fmprove the threshing efficiency, there should be replacement

o5t of all of the primiti?e methods such as beating and trampling with

f .0 equipment or machinery.
foot threshers or power threshers may be introduced for improving
‘.-reshing efficiency. On their introduction the team opiaes the following:
jhe team made a test on pedal thresher and found that its efficiency

b-; nol SO puch higher than beating or trampling as to recormmend it, though
., will be attractive in considerably reducing hard labor and losses.

The pedal thresher as Lts structure is simple it can easily be produced
;2 ¢rall local manufactures. In Central Jawa its price was only Rp 20,000
1> 30,000, But it should be noted that as it is manually operated, its use
E-or be lioited to those areas where sickles are used to cut the plants at

:!:e lower portion. [If the stalk is short, some danger wmay follow ian its

¥ ~eration. Power threshers are of course more efficient than the traditional
Ereshing rethods and also pedal thresher. Froe observation of the machiee
i:: cperation, it was learned that its actual efficiency was rated at 10% to
's:z of its noninal capacity. It is made by many manufactures of farm
:a:biner)' in dorestic and priced at a quite high level of Rp 1.5 to 2 mil-
fiico. There are two kinds of power thresher: one works for either hand-

§ =012 2ndfor panicles—thrown, and the other only for hand-hold applied ta it.
In light of the above, the pedal thresher will spread to relieve farmers
E(roa hard labor. On the other hand, the power thresher will spread iato

:5or rice producing regions but its high price may inhibit its quick ex-

 tezsicn.

i-2-3 Cleaning

Faroers are nat accustoped to cleaning paddy in this country excepl
4 some of the outer islands. When anl-ani was used for reaping, the

“:rvest was collected in the form of stalk-paddy for which cleaning was

=t cecessary. On the contrary, however, wianowers are widely used in South

B Gslicantan and West Sumatera where rice has been marketed in the form of paddy

f (2%31) instead of stalk paddy.
In most vice producing reglons in Asia,

Zteral wind, the cost primitfve way of cleaning is perforeed after reap-

vinnowing which is utilizing

f 3 22d threshing. In Indonesia, it is practiced wost widely in Aceh and
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part of Central and Eastern Jawa. In general, however, the prinmtiy, o
cess 1s not seen in major rice producing centers {n this country,

The harvest collected In the form of paddy (Gabah) usually Contatsy
some fmpurities such as forefgn material and ermpty kernels averaged 4 g
which of course varies with different areas.

Generally Indonesfan farmers are very careful fn handling their 5,
duce. This was learned from observations of agricultural produces @ o
in the market. Stalk padi was no exception when it was reaped with m-
ani-ant. Despite such traditional good habits, since the Gabah Eeo B
place of stalk padl after the fntroduction of the IR varieties, the p.u,
with many feopurities became to trade in the market. ‘

Harvesting practices are different depending on regtonal custors,
But one thiag comemon apong them is that the harvesters are poor faroers 4
the neighborhood and the landowner pays theflr wages according to e
traditional way. In this case, the harvesting work Includes reaping &4
threshing and sometimes carrying the crop from fleld to faro house. e
cleaning is usvally excluded from the harvesting work. If the cleanice;
work is wanted by the paddy owner, additional wages sust be pald or

extra workers employed,

L35 3

A village eevchant 1s, of course, not in a positien to make a carss
checking of toisture, fppurities, lemature or yellow or red colored
kernels and always asks farmers to discount the price. Moisture cooten:
usually judged by grasping paddy tightly in hand or aibbling theo, &2
impurities are judged by the naked eye. For this Judgecent even a s:%
paddy is not opened usually,

Favrpers selling paddy have, of course, no knowledge about rvisture
content and ispurities in their produce. As undried paddy, if lelt zs
they are will easily deteriorate through heat generation, farcers vish &
sell them so soon as possible. 1In addftion, their financfal conditica
also requires them to release their produce sooner. Farcers in such 2
weak posftion have to accept price offered dby the merchants without
resistance,

In brief, the fact that farmers do not try to clean paddy by thex
selves weans that they abandon to improve their product in qualfty ad
price, vhich is thefr bargaining power.

Now the team considers 1t vital to confer this bargaining pover o
farcers. To realize this, efffclent methods and equipment for cleaniny

o

core to the fore. They should as such be operated casily and exteaded &
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gt the country.

rmers, winnowing by natural wind fs most simple and easy to handle.

: roughd
§ ror fa
tit takes quite a long time to finish the vork because some helpers are

Bed or farily labor 1is used. In this case, the team recommends the use of

oot (Curbaan) with higher efffciency and requiring less labor.

§ ke vinnowet has been used in China since several hundred years ago.
8 [.action is based on winnowing. As the winnower is of a very sirple
R :ture, it can be easily manufactured in this country and be priced at

iy 8 10,000 to Rp 15,000, At present it is widely used in South Kalimantan
n‘est sumatera. The following figure shows cne of the actual result of

B.ing test made by a wionower in South Kalimantan:
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Paddy
100 xg

Ist cleaning with
vmm\’

3rd outlet 2ad Jurlex 1st outlet
(fzpurities) (i=sature kernels, (S0:nd kernels)
I sound zemels)
' i
4 ¢
4.5 kg 5.2 kg 80.¥ kg, st e e

Izpurities—" (Eor sate)

2rpty Xerrcels

bl | B
[2:\6 clezafag HithJ 0

winnower
/
Ezpty kercals& v nd prococe
e 0.2 %g 7.7 kg 7.3 %3 {for Some oo
_ bl
i 3rd clesning witn
Ly vianower L
o
e /_1\ Jed profic:
Irace 4.2 kz 3 kg— 3 (usel? fag czog
ec.}

|
|

fznature kernels i

Pady 100 %z

“1st preduct (padd:)

{for sala) 80.3 kg
22d preduct {paids) ;
{for hose use} 7.3 xg .1 kg

{1st outler)

Ird producy

{for cakes, etc.) 3.5 1z

Izcature kernaels
(for ani=ai fe2d) 5.2 kg (2nd ocutler)

t=paritles, e-pre
_kernels §.7 x3z (3rd cutlet}

Fig. 7-1 An Example of paddy cleaning by Winnower
in South Kalipantan
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The above process iIs characterized by the sound and icmature kernels
aischarsed from the second outlet being sorted agaln to remove the immature
i erply kemels. It was considered a serious problem in transactions
;‘;‘:1‘2 paddy grown fn the wet season in 1981/82 contained many green kernels
] (key were found everywhevre fn the country. This problem will not be
slved for many years to come where the IR varfeties with short growing
tizs are produced. Awmpng green kernel which have a specific gravity and
5 coparatively Iight., If the latter could be cleaned by fareers, great
2(0gTRSSs would be expected in paddy marketing in Indonesfa.

1t is even now possible for farrers to sort out a part of the
jrparities, the empty kernels and sore portion of irmature kernels from their
srolucl . But to extend the lmproved method further, there should be sore
iacentive given to farmers.

private mills and the KUD/PUSKUD presently perfors their cleaning in
e following way: Part of the rubber roll of the huller is opened, and
trough this opening paddy are passed as the hullex's winnowing function
wrks to remove impurities and ewpty kernels.

it is desirable to set up new equipments with a capacity peeting the
“actaal derand.

frua sorter with long hole

Specific gravity sorter

(Tzece rachines ave explained in Sec. 2-5-(3)-2)

{leaning should be done with each of the above two or both in corbination.
15 there is no effective cleaner suited for Indonesfian rice, further studies
2uld be made to design the best.

Cieaning paddy In Indonesia is only to sort out fepurities and erpty
tersel out of the harvest and is not euch concerned with the removal of
ixatured paddy. Then, it has becore a serious parket preoblem that a lot of
irature kernels is found in paddy produced fron the IR varieties with the
2ot growing time.

According to the BULOG's regulations, brown rice whose surface is
ilored with green listed as femature kernels. But this provision of the
tegelations is often nisunderstood. Because even if a kernel is green in
szrface but fts texture is hard and transpaveat cyystal, it shoulé be listed
5 2 sound kernel. On the other hand, if the surface is green and the texture

=t and chalky, ft should be classified as fmnature kerrel.
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The present cleanfing method s to sort out only frcpurities and emy, |
=l

kernels. From now on, 1t gshould extend its objective further o sott g}
"2

chalky, immature keranels which should be removed a3 much as POssibtle,
(As far as green bard kernels are concerned, it will be fmpossibie t g,
ther because thelr specific gravity is the same as that of sound kereels,
With such fmprovement, the cleaning process should finally achieve , tom
stant yield of milled rice.

The traditional and improved processes are compared in a charg g
below:

Present Frocess Ieproved Process (Proposed)
Fareex Farper
100 — — Iepucrities and 101 Izpurfties asg
( enpty Xernels ( eply kercels
I — Yesature kerrel X Tesature kernel
Preparatory
cleaniog
of fwpurities,
: ezpty and

I fratuere Xercels

i

lileaa[ng vith virncewar

Thresker v!thb_l;ing I

separator
n —- Tepuritles and 50 —— Ispuritfes azd
( erpty kerrels ( eply kervels

I — TIs~atute kernels 6 —  lenatuce kercels

Trregular $Hixed with zany Remawved of
yleld of chalky graiss fexature ¥ercels
ailled rice! ;
R . Aspirator
Ty st - Drem loag hole
[#ii1ed xTce ) Loxeeed ™30
Spechfic gravilys
sorter

Private =ills 3ad KUDS/PISQD

¥
M o - Ispurfties asd
2ty Xercels
5F ——— - — Ezoature kerzels
Constant Coastant mixicg
yield of zatio of chalky

villed rice § kercels

F#itted ctce !
Fig. 7-2 Cocparlson of Tradftional and Ieproved
Paddy Cleaning Procasses




1,2-5 Dl’y i“g

vany of the postharvest practices have changed since the introduction
@flavarlelles as pentioned before. The drying process is no exception.

i st faroers fn rice producing centers usually sell their undried paddy
!ngersicmndiately after the harvest, the majority of such paddy are
cpried 1o private mills or XuDs for dryling.

Changes fn the dry{ng process ecasily invite losses of rice and pose
Jlso a serious problem of deterforation in its quality because paddy
wnested are not ferediately drled and are left as they are on the field
o farcers house for several days awaiting the buyer to carry them away.
ne yndried paddy are put in polyethylene bags without aeration, in which
f2ir respirvation and fercentation causes, and then they generate heat ia a
fee d3ys. In addition, as the bags are exposed to the sunlight or rain,
fieir contents deteriorate soon. Such deterloration of paddy quality is
especially remarkable in the wet season when the paddy contain excessive
wisture and easily get wet from rain.

In the paddy drying process in private wills and KUDsfPUSKUDs, a large
;wint of paddy collected from farmers in a short time has to be processed
ith 3 lisited nuober of facilities in only a few days. Difficulties are
wnting uvp in this case, too. Although a nurber of the Lister's type air
{ryers have recently been introduced, their absolute nusber is not enough
ts et the actual demand., Therefore, the paddy drying is now mostly per—
faroed on cepented floors where paddy are spread in the sun. Some large
rice nills and PUSKUDs have large dryiag floors with a daily capacity of
dto 3 tons. But ost of lthe mills and KUDs can dry paddy to the aount
¢efealy 5 to 8 tons a day.

Paddy collected from producers usually coentain moisture of 22% to
3!, vhich has to be reduced to less than 14.0% in confornity to the
110C"s standard. 1In the harvest scason, however, it is usual that paddy
ir2 gathered all at once in such an amount as to exceed the existing drying
tzpacity. In addition, in the wet season, paddy on the waiting may often

2 caught in the rain.

1. Paddy collected to an apount exceeding the processing capacity are

forced to be piled vp in the open yard.

2. Paddy piled out of doors deteriorate due to solar heat and high

lecgerature.
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3. Paddy caught in sudden rainfalls are much damaged.

4. Paddy which have got wet in the rain lack a uniform wofsture COnte:
when dried again,

In the above cases, large losses ave incurred on paddy {n the i
process, including detefiovation in quality.

Therefore, should the quality of paddy be well kept and losses
nminimized, 1t would be essential to prevent generation of heag

» fercesy:
and spoilage of the commodity. It fs more Important to Leprove the b..sr

of undried paddy by farmers at first and then to make the drying proces
better. In handling paddy, among others, protection froa rain will te K
Ioportant for minimizing losses. Deteriorated or spofled paddy eanret o
cover their original state by aay means.

To keep paddy sound with the least possible losses, it is a pust 1

farmers dry paddy first at their own place.
How to dry paddy first at the fareer's place was described in Segtis

2-5 of this Chapter. 1If it {s technically successful, the rajor caus:

R

*loss will be fsproved. And it will be accorpanied by the follewing xri-
1. ¥ore fara inconpe.

2. Heavy operation of private mills and KUDs will be relieved.

3. Superfluous paddy on the market at harvest time will be leveled &

the market price of rice stabilized and transportation and storag
freed froo overload.

The above fmprovement measures may be {llustrated better in the s
below.
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If undried paddy (with mofstuve content of 20 ~ 22% in dry seasq, .
23 Vv 28% in wet season) are left without ventilatfon, they begtn o pee
heat within 46 hours resulting in fermentatlon and putrefaction gy -
ly bring forth large losses. If those paddy were kept with fregh afr g,
ventilation, they could avold all the adverse effects as mentioned ag,
be dried into a sound commodity.

According to Team's experiment, the huaidity fto air recorded 51 ¢
in January and Pebruary during the wet season, though that much was tati:
only for few hours a day. When fresh air was given to paddy in this Spa:

of tiwe, they definitely reduced their moisture of 25% 187 at a spayy

of 0.2% a day. 1In the case of paddy with eolsture contents of 1§12 or Iz

a wind velocity generated by human power could control the degenervatic:
quality due to heat but could not contribute to drying paddy further.

The experiment such as was done by the team should be regeated wi;
different conditfons and should be reviewed in each case. If itg resulte
as above were right, 1t would be practicable for farmers to reduce tke 3
moisture content to a degree of about 18X, Paddy in such degrees of nis
ture content would be kept without changing quality for 15 to 20 days a
least evea under the tropical conditions in Indonesia.

It will then be concluded that Indonesian fareers though with sox
additional cost and labor could ship their paddy with added valuve to it
warket whenever they desire, while the buyers receive the cooparatively
sound commodity with less damage. In traditional marketing, paddy haw
suffered large losses at each stage of channel from producer to coroemis
sector and KUDs. If the fmprovements as suggested above were ircplencatil,
the losses would be considerably decreased. Paddy to which the initizl
drying has been applied by farmers should be dried again in the sw te:
ooisture content of 14X or less, then they would be the best coroodity
available at the farmers' stage.

The drying process by XUDs/PUSKUD presently fonduces large losses ¢f
paddy, especially those cropped in the rainy season because of poor fzill
ties as aforewentioned. 1f the inftial drying were effictently doce by
farmers, KUD/PUSKUD would be freed from heavy work. Lf thelr busiress v
relieved from this jam, they could operate more orderly to the drying &
eventually help reduce losses in the commodity,
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the irprovement proposed by the Team is to share the drying process

etﬁ,en the farmers and the KUDs/PUSKUD according to their respective capa-

jies. 1t 18 diagrammed and shown in the following figure.

O
O

(= —=F
O O © S ©

Processer: {(farss) (XUDs)
Content : 221 >18t -—--— » 18K
Fig. 7-4

fhe iaitial drying process will be performed by fareers or thelr group
8 (:0208) and the second one by KUDs or PUSKUR. How much paddy will be

;;-dled in each case is outlined as below:

l!‘amers (50 t_} 350 Lons < S0 toas for hoce consuopticn

Farzezs® group 250 toos 00 rons for
coocercial shipzent

Initial l 50 tons for shipcent

drying

to KD

Ko (10 farmers® groups) 500 toas (50 tons x 10}

Final
dryicg

FUSKUD (20 KUDs) 10,600 tens {500 toas x 20)

Ffig. 7-5

In this case ft is most desivable to set up two 3-ton dryers of various
b i;25 at each of the 10,000 farmers. In fact, however, the farmers which

§ i geaerally poor can hardly afford such equiprent exclusively uvsed for

j ining paddy for such a short limited tice of about 30 days im a year.
?.‘:erefore, if the engine portfon is takea uvp, it should be also utilize as

| : “iter pusp or rice milling machine through the replacemeat of some parts

f ith others. The Teaw has the icpression that such equipmeat can ke mass



produced without nuch difficulty at a price of about Rp 200,000 i, Ing...
1€ the cost of this product should be higher than that of water pymps .,

sale now, the Government could afford a credit loan to farmers apg Rely ¢
use {1t widely.

For the final drying, 4 machines each with a 250-ton capacity gy

set up at KUDs/PUSKUD in some selected areas. The dryers run aboyt

]b:'.
a season or about 6 months fa total for both dry and wet seasons.

In o

case, the dryers should function in corpifance with the following condig:

1. As it fluctuvates due to changes in ralnfall, undried paddy ray te
delivered. Thevefore the dryers should be designed so as to be czz

of processing such ones satisfactorf ly.

2. As KUD/PUSKUD are overloaded with the business of drying in the t.r,

tiwe, the dryer should also play a role ia storing paddy for a
time.

2
sirt

3. The facilities should be protected with thermal insulatfon systes
because they are set up in the tropics.

The storage should be of a type, such as silo for bulk, which s
farmediately check heating portion.

In the past, however, similar equipments had once been introdiced i
this country but was left almost tdle. In view of thts fact, such dryerns
should be introduced after fts operators have been trained well for siwr
years through sorme technical assistance program. In addition, the egzips
should also be carefully designed and operated in light of the cliratic

conditions of Indonesia, quality and features of rice produced kere, &%
earketing conditions.

Surmarizing the foregoing, sun-drying should be the principal =%
of drying performed by fares, KUDs, private rice mills, and in all other
stages for the cowent., Hachine-dryfng will te utilized only when so-
drying is not posstble. However, machine-drying and natural-air dryizg

and storage should gradually be introduced whenever clrcumstances peceit-
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v5 Nilling and Other Processing

i} spproach to Ieproverents

prying and mill{ng are the wost {mportant final processiag stages that

k. rsine the value of rice when it is marketed as a commodity. 1In Indonesia,

k over, milled rice that is low in quality and has an extrerely low com-

lue is abundantly sold in the market. The Indoneslian people, who

.. riial va
upers, eat low-quality milled rice as a staple food. The

223 rice €0ons

b .ty difference is signifticantly large compared with the international

-e:el. [t is the necessity of those concerned to ieprove the qualitative

f 1 of rice.
tre necessity of fncreasing quantity and of enhancing quality in the

irying and ailling stages has alveady been recognized by those knowledgeable

I the field in Indonesfa. The truth is that there is a lack of concrete

Ecasures to izplement improveeents.

the improvesents recormended in accordance with the survey first aim

=_! setting techniczl solutfions consfidering local and matural condition, as

E1b as ccononic and social, eavironments. These solutions are erbolded in

g achines and ieplepents. A follow-up sysienm $s plaoned to be established

E; offering technical guidance to disseminate these machines and icplecents,

;srell as technology, throughout Indonesia.

; Various types and models of rice milling machines have been imported
§ Groughout the world for use in indonesia. They do not actually suit rice
g ;roluced in Indonesia or the social conditions of Indonesia. Therefore, an

8 --1102¢h should be pade to deteralne what kind of machines will meet the

E -rciv=
¥ iteation in Indonesia, and what machines and irplecents should be developed

o jrproved on after focusing on the precise requireoments.
The improvement objectives cannot be accomplished merely by milling

=z hices. What is important is that at the farm level, KUD level, and

110G level individually and mutvally share their roles and vertically ac-

f <plish the irprovesments.

{f) ¥ara Level

; At the farm level, the quality of paddy produced should be paintained,
F 24 dryIng and milling should be made to an exteat that rice is sroothly
Effective utilization of an abundant labor

pulation has, will be the vost effective.

g 2epted by the next stage.

E e, which Indonesta's farnlag po
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Recognizing that by distinguishing quality standards and Price ggp.

ferentfals, rice can be sold at a high price by processing ft o high

@

Even 1f this peans more labor, efforts should be made to secure qualyy,

and to increase farmer income levels.

in order to achieve this goal, appropriate drying and cleaning Each:
and {mplements should be supplied to farms.

1) Dryers and Temporary Farm Storage Facilities

In the past, Indonestan farmes have lacked place and vay 1 iy

large quantity of high-rolsture content paddy. The largest curg

problem for the farm level is how to temporarlly store a largeq

€zt
(el
of high-moisture content paddy after harvesting without deterionasi-}

and how to dry ft. This problea has become acute parallel with ¢,

introduction of high yielding varfeties and increased harvest duiisy
the rafny season.
As a oeans to solve this problen, the introduction and disseniz
tion of low-cost drytng and storage equiprment for fares ave recome:
. According to another test on a varlous dryfng methods, compari]
with sun-drying, paddy dried by natural air dryfog produces fewr

broken kernels, has a high mflting recovery, and produces high-
milled rice.

gzl

Assuning that fareers have to sell bigh-moisture content paXy,
part of which has already degenerated or is degenerating, to tra¥:s
at about 80 Rp./kg. By processing this paddy to drled paddy of big
quality meeting the BULOG standard, paddy can be sold at the gowrs |
zent floor price of 135 Rp./kg. Even when the reductfon fn quaatiir
by drying and various expenses are considered, the fntroductieca of
equipeent that can be easfly used withia the range of this 35 Rp.fi1 §
is recommended.

By drying high-moisture content paddy to 16 to 18T at the fim
level after threshing, the storable period can be extended froaz 3-
5 days to 20 - 3C days.

The capacity and nodels of the equiprent diffexr depending o3 1€
situation Ia the particular region, fara sfize, etc. A vertical cli]

type is hereafter introduced as an exasple to permit coebinatioss i
the following:
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(1} Storage Capacity 1, 3 and 6 tons
(2) Blower Fan Manval or air-cooled engine type

(3) Alr Temperature Natural air drying, sun-drying, and
hot-air-drying with husk-burner

The equipment can be easily designed and manufactured with an
elecentary knowledge and technology of paddy drying. The principal
parts of the equipment can be produced in Indonesia in large quanti-
ties to permit a large cost reductfon.

By using thenm in large quantities, losses can be preveated quan-
titatively and qualitatively, and at the sare tice contribute to

jncreasing the fareer income.

Dryer wfSolar Heat Dryer wf Busk Burper

T

hask Buraer |
N
N
T

Fer-
foraved

Scrgen

Fig. 7-6 Drying Paddy in Lusbung

1} Cleaning Eguiprent

Cleaning is another important work parallel with drying to enhance
tte quality of paddy at the farm level.

The content of forelgn matter has jncreased after high yieldiong
virieties have been introduced throughout Indonesia.

Corpared with local wvarfeties, oore emply paddy and iematute
tercels are contained in paddy of high yielding varieties. Yhen they
tz2-at be cleaned effectively, paddy is not processed to the required
3:2lity level In the milliong precess.

Paddy of high quality and meting certain standards can be
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obtalaed by installing cleaniang equipment In covbination yig, drye
It Is necessary to impress on the farmers that ft will be 44 thes,
advantage to dry and clean paddy by clearly showing then revigeg
standards and price policies of the Indonesian Governrent. e o
vantages offered by cleaning wmachines further enhance thejy effe,-;
when they are combined with dryers.

Low-cost, hand-driven (can also be driven by an engine) (.
devices that can be operated easily and that scet the siluatio:;
Indonesia are recomrended to be disseminated. ‘

These cleaning machines are principally for paddy cleanizy i
fresh paddy stage with a molsture content of less than 20%.

fidy
separate large fovefgn matter such as strav and lightweight ferg

patter. When used on dry paddy with less than 18% pofsture couts

.L‘I.L

cleaning is performed to segregate forelgn matter, espty pii?
femature paddy that 1s alwost empty paddy. Thefr capacities are s
proximately 1 and 2 tons/hr.

The function is a combination of an afr-c¢leaning winncwer i
width separator. Feed inlets have forced ventilating devices, =
uwit bodles are made of wood, steel perforated with leag slits =}
other paterfals which are procured separately. They are zad by
driven both by a manually-rotated handle and by engine.

This equipment can be easily manufactured with a krowledze <!

winnowers and width separators.

Wicncwer w/f Eocatere Graln Separator

Feed Roll [T}
\J " _!':‘ 2

Izgurfties <—f—

1 Crlicder ;
T wf Slotted )

/ Perforatten Y L1

t .
Desd & A b= L ‘ R i
Lighter ll Seund / ‘ i{ i
lmatule I et e T P T e ) I Paidy —— _— .:'3_ fabirati e
Paddy Incature Pziiv

Fig. 7-7 1ieproved Winnower
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3) Husking and Whitenfng Set for Farm Groups

in the mllling stage, losses in milling by small custom rice mills
are the lavgest, and these losses will be an enormous quantfty when all
Josses throughout Indonesia are counted. The losses are due to over-
silling because of )_.ong adjustment time at the start and end of opera-
tions. One charge brought by farms fs too small compared with the
capacities of huskers and rice nilling machines,

In terms of work, these machine are functionally too large for
custon rice ailling for farms. Vor 40 kg of paddy, the appropriate
silling capacity of a rice whitening machine for brown rice is 30 to
£) kgfbr. With this machine size, losses at the start and end of
silling can nearly be eliminated. The fntroduction and developrent of
husking and whitening sets to be installed awong farm groups are re-
coxended.

¥hitener which farmss use are 30 kg/hr 0.5 hp and 60 kgfhr 1.0 hp
pachines. Huskers with rubber voll 2.5 in width are the practical
pachines. These small huskers have the sape perforeance as that of
large machines. Most of thea have an aspiratior device, and their
capacity is approximately 150 kg/hr with doudble husking.

A set of a 2-1/2" small husker and a 0.5 hp smll whiteaer nill
iastalled fn each farm group will permit custom rice nilling of rice
coasumed by the farms collectively.

A trial calculatfon of seall rice eilling machines installed in

fara groups is shown in the following.

Nuzber of People 40 {fares) x 5 people = 200 people
Annual rice consumption 150 kg/person x 200 persons = 3000 kg
Custom milling charge 30000 x 6 Rp/kg = 150,000 Rp
(custom milling charge)
Cost for rice bran 30000 x 0.08 x 25 Rpl/ke = 60,000 Rp
Annual expenditures (for custon rice milling) = 240,000 Rp
Hachine Cost Husker(with air cleaner)2.5" 150,000 Rp
Rice Miiling Hachine 0.5 hp 150,000 Rp
Total: 300,000 Rp
Fuel 75 Rp x 2% x 800 hr = 120,000 ®p
Anaual handling quantfty 26kg/hr x 5.8hr/day x 200 days = 30,000 Rp

-.‘m—



Annual Depreciation 300,000 Rp

(5 years depreciation) T,
Interest 300,000 Rp x 18X = 5
Annual Cost (Fuel + annual depreciation + fnterest) =y,
Increased yfeld 2% x 30000kg x 200 Rp = 1y,
Income from rice bran 30000 kg x 0,08 x 25 Rp = 6

Net annval conSumption [annual cost - (fncreased ’
yield + rice bran income)) = 5

Cost per kg of polished rice 54,000 ¢ 30,000 kg = 1_;

By uslog machines owned by farm groups, all the farms have 10 pay i

only 1.8 Rp per kg.

Unlike comrodity such as wheat and sugar cane, one marxed zi.
vantage with rice is that final processiag at the farn level is pos.
sible. Until recently, Indonesfan fares were rllling rice for they
own consurption by hand pounding. It is stignificant that advanced
husking and willing machines will be used by farmers thecselves.

While Engelberg type huller fs still used by some custon rice
mills, owning such improved machine by farrers group, they can o™
milled rice of high quality at low cost.

bryer engines can be vtillized in parallel as a power.

Rice bran as a by-product can be used as livestock feed, or ¢

be sold. Husk can be utilized as a fuel for dryers.

Tice Whilecex Paldy Busker

,
dreva Rice Peidy

I'

nmtsx’MAL

2lce [\lrn

Fig. 72- 8 Rice ‘ﬂlling Hachine at farm level

{3) KXiD Stage
It is an Ieportant issue as a policy matter to strengthen the farxs
cooperative organizations as a means to protect farpers and to echatie

thefr standard of living.
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severtheless, KUD of today ave not sufficlently fulfilling their fuac-
iens in coordinating with farmers as regards the postharvest handliag of
;o This 18 because the farmers' cooperatives lack a powerful system to
copt paddy which fully meets the fareers' situvation. The farmers' co-
Loeratives also lack technical kanow-how.

facilities required to accomplish this goal are as follows.

1) Recelving, Drying, Temporary Storage, and Cleaning Facilities
at XUD Buying Depots

The paddy which farms can handle is Ifmited. Drying, and clean-
ing is jnsufficient. Paddy is not uniform in quality and is generally
low in commodity valve.

jhe faroers' cooperatives will be able to strengthen their soli-
darity with farmers by possessing facilitlies to process unsufficiently
processed paddy iato high-quality dry paddy. Hence, the installation
of facilities to accept unsuffficiently processed paddy is necessary.

Unsufficiently processed paddy will be accepted, cleaned, weighed,
a1d graded for quality, to obtailn dry paddy nearly uwniform in noisture
coatent of about 16%. Paddy will be stored in temporary storage bins
during which time it will be processed as corpletely dry paddy (less
than 14%7 in moisture content). Paddy stored in bins will be sent to a
clearer and width separator, to be processed into uniforam and high-

quality paddy.

(1) Sold to BULOGs after weighing and bagging.

(2) Sold to the market as high-quality rice after husking and
aflliang.

() Continue to store paddy in storage bins watching the market
price.

At a sultable tiee, paddy can be sold to the market as paddy, or

as pnilled rice. Thus, terporary slorage facilities can be used.

(1) Paddy Cleaners

Capaclty: S to 10 ton/hr

To remove small and light foreign matter and dust. Rhen
receiving paddy, irpurities which vould cause problens in
the next processes are elirdnated. Ispurities and ecpty

kernels are reooved after drylag.

- 411 -



(2)

(3

%)

(5)

(6)

(7)

Weighing Tmplements

Capacity: 5 to 10 ton/hr
To attach an ioplement to extract sample paddy, (o0 fsty,

content, milling grade, and other items of 8radingbygul
Purchased paddy is handle individually and on a cuzvlatiy
basis while paddy s received. When handling, paddy is
weighed to obtain a certain wefght and s interlocked.ig
bagging device.

Width Separvrators

Capacity: 5 ton/hr

Its principal function s to separate femature kerrels p

weet the BULOG standard by using spectal long slit-perfy:

steel .,
Dryers

Capacity: &6 ton
Dryfing rate per hour: 0.5 to 0.7%

Low-temperature, large afv wlume circulatfon type
Tezporary Storage Bins

Storage Capacity: 100 to 200 ton

Outdoor installation type equipped with ventilation a=d
stirriang devices

Hotive Pover
Generators
Inspection Equipeent

Holsture conteat meters, test dryers, test husters, test
nilling machines, test fmmature kernel separators, acd e

broken rice separators
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FUSKLUD, AVD Recetving Facilitfes

-
?..r._h_é—-::—é\:(i‘r - fa Dryed raddy

= Cleared Diyed Paddy

1 /]
/Paidy Cleaner
// Yefzhirg
7 Scale
| A
L~
/ Tezatur2
Texporavy Storage { =« g;;i?ato:
8ics v/ Aeratioa
F/
Yet Padiy

Fig. 7-9 Proposed Facility for Drying and
Terporary Storage at KUD/PUSKUD
level

7} Immature Kernel Separators

In many instances, paddy fails to conform to the BULOG standards
regarding iepurities and immature kernels. Conventional rice nills do
rot have wmachines to separate them. As a way to isprove this situa-
tion, installation of cleaning and fmmature-kernel separator equiprpent
is recommended.

The equipreat is a combination of a cleaning pmachine and separvrator.
The cleaning section has a vibrating sieve and air cleaner to cainly
recove straw as large impurities, sand as small foreign elements, and
espty kernels as light impurities. The separating section is mde of
long slit-perforated steel sheet. Irmature kexnels are separated while
paddy passes through a cylinder. The appropriate capacity is 1 to 2
tonfhr.

Faliy

1
? —_—
Clexrer -~ ]'—"*—‘]

1y l Clezned Pedly
imparities )’alt:‘:‘___.‘ L?/

— ——
iccatute N;—:—*—*"‘PI'
Geain ; — — -7

3
Separatce l}!il____._—J’i

Fig. 72-10 Immature Kernel Separator
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3) Husking and Milling Equipment

From the standpoint of reducing quantitative losses in the aip
ing stage, the highest milling yfeld can be obtained by P3ssiog gy
twice through a combinatfon of a rubber roller husker and fet-ajy |
friction-type rice miller, which can be found in ordinary sraly g,
nills fn large quanfities, adding a locally-made eetal-mesh paddyh,
rice separator. Rice thus obtained has relatively high comrdity ¢

Revertheless, the present mode of work in pProcessing into pij,-Ji
vrice is to wove rice held {n containers such as baskets into hojpers,
which are situated high uwp, and handling by using many nan pover j-
action in relaying the heavy baskets of rice. This causes large
econonic losses and is not desfrable from the standpoint

of qualiy
well.

The installation of rice milling facilities is recor=ended to 4
the actual sitwation to process a lavge quantity of rice into a bip
quality commodity and at a high yleld by KUD. These facilities ca'f
utilized more effectively by building them with paddy receiving 32
processing facilities.

This rice milling facility with a capacity for 1 ton/hr of palk
will have the following equiprent.

(1) Pre-cleaner - Only large forelgn rateer i

repoved.

(2) Husking air separator - Rubber roller type huste

6" + chaff aspiratoer

(3) Paddy separator - To separate brown rice i

paddy

{4) Initial process rice whitener

Jet-alr friction-type ric
whitener for pripary eilliz
10 - 15 hp

{5) F¥inal rice whitener - Jet-alr frictfon-type for

finishing, 10 hp

(6) Broken rice separator ~ 2-stage type to separate =
forefgn matter and sl

broken kernels
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(7} Elevator ~ Bucket type, 4", for paddy

and brown rice, 2 unit

(8) Engine - Diesel, 40 hp

(9) Counter Shaft - Hotive power received from the

engine and driving of units

{10) Platform frame -~ To Iunstall husker and rice
Whitener

1.6 Transportation

fxtensfon of trucks has contributed very much to the icprovereat of
§:-sportation in this coumiry as earlier peationed. Although it may be

k.i¢ that the revolution is now under way through the big extension of moter
B.ds, it is still far from overcoming the difficulties in the infrastruc-

B2 25 listed below:

(1) Pcor Roads im Rural Areas
(2} Truck Roads without Much Ieprovesent

() Shortage of Ships and Poor Harbor Facilities for Transportation
between Islands.

{4) Inadequate Rfver Transportation Facilities in Swampy Areas.

(5) _ Urgent Delivery of Rlce to large Consuaming Centers.

These sftuation make transportation costs so high as to inhibit seooth
fxcvat of rice. As a result, rice is forced to be kept in store too long
=1 induce a large amount of qualitative and quantftative losses. The

izl sitwatfon of each problea will be explained and sore suggestions will

e 2le for fts solutfon hereafter.
b1y Foor Roads in Rural Aveas

} In rural villages where road conditions ave good, 2-ton trucks are
t23lng very actively for the collection of rice. But alcost all roads in
'-’L!él villages are so bad im Indonesia that even semall trucks can not pass.
twst villages, therefore, a rice collector (Pedagang Kecil) carries a

€ £ 10 150 kg lot of paddy to a nearby rice market by bicycle, ox-cart or
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tricycle. The cost of this kind of transportation usually apgyngg to§;
to 10/100 of the price of paddy carried, though it may change depend; '

o
the distance. In some areas (for instance the outer islands) sufferis

from labor shortages, paddy are often carried from field to farg i, :'3:
same primlitive way as above,

In the case that roads are bad and transporting means are peot, 3
lage oerchant who has a truck or an ox-cart has an absolute advantage o
farmers in transactions.

To improve a farcer's position in the transaction, a smll Eultis. .
carrier (with 2 to 3 hp and capaclity of 500 kg to 1,000) should te &;.

In this case, the engine could be used for the drying, milling ang as,
tvactor.

(2) Truck Roads without Much Ioprovement

Figure shows a tvuck road which permits the use of large 12-tg; 2:
pediuvn 5-ton trucks, from which the road sitvation fn this country wilt
learned. It fllustrates how poor the situvatfon is even in lawa Islaaiy
the population is dense and traffic conditions ave sald to be most &=
in Indonesia. From this, one way judge the rest. Of course there arn:
roads other than that shown fa this figure. But bridges on then are x:
strong enough even for a small 2-ten truck. In additfon, their surfae
becomes much worse in the wet seaseon.

The truck roads are now used mafnly for long distaance traasporiai
of rice from producing areas to consuming centers. But traffic jz= 25
expected on these roads in the future as non-agricultural fadustries &
op further. Then the only way to relieve the jam will be the coastri
of modern highways.

Another iwmprovement for loag distance transportation of rice vill!
more efficient use of the national raflways. For this purpose, pNert
warchouses should be buflt at the terminal stations In both prodxing &
consuning centers. Now about 100,000 tons of rice are carried by teid
only in Southern Sumatera and a few other regions. Howewer, a large X
of chenical fertilizers have recently been moving by trafn. In vi&v of
this trend ft will be highly probable that the railways mpay incressizgd

participate in transportation of rice ln the future.
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£, snortage of Ships and Poor Harbor Facilities for Transportation
" petween Islands

[odonesia consists of a large number of 1slands, of which only Java and

! (v other gslands produce most of the rice in this country. As a result,

- jslands are almost destined to have surpluses of rice while the others

o to suffer from defintte shortages.
supply of rice to the islands suffering from shortages is made using

. pLXG's large ships under Goveranment direction and also with private

411 ships of 5 to 20 tons on an non-offfcial basis., (In this case

e sometimes used through the BULOG's approval). About 31 or

syge ships ar
k0,00 toas of rice shipped woved betveen islands on a Governeent basis.
+ic vill pot be less than 700,000 tons a year $f those carried by private
8111 ships are added.

s BULOG's tramsport on a Government basis must be done to secure
of 224 stabilize prices for the many islanders as a national operation every
s;r. But fn fact chartered ships are hardly avatlable due to the shortage
§i ships as a whole. As a result, rice has to be kept an wnusually loang time
& store causing great loss to the rice quality. 1In the case of rice which
ks craisshipped at a harbor to another conveyance, it takes an unusuvally
B tiee to get an avaflable ship or truck because of the shortage of

§ % transportation oeans.

For the improvement of such situatfons, it is vital to secure an adequate
fder of ships operated on a Governseat basis. And also this should be done
13irallel with the fmprovement of harbor facilities and cargo handling
fHciency. All of these will require a huge amount of noney and time.

According to the BULOG, Rp 90 billion was spent for rice transport in
33, and for the transport of rice betweea islands Rp 13 billion or 25
Filica .S, dollars are spent annually as calculated below:

30 Rpfkg x 500,000 tons = Rp 15 billion

equivalent to $25 million
£ 3ition, the transport of chemical fertilfzers and others cost 31 billion
§ii2 a year., Taerefore, expenses velating to rice may be totaled at Rp 120
¥, Since the expenses caused by the bad transport conditions could
g 7reveated, such high costs of rlce transportation as mentiened above could

*ted:iced by all peans for the benefit of the national economy.
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tader these condtitfons, the Team would like to receorseend the B.0.S.
osten (Barges onto Ship System) as the most economical and {mmediately
szctive peans for marine transportation. At the port of departure, rice
palk or sacks i8 loaded on certain barges before the arrival of the
serying vessel. On arrfval of the vessel, the barges are loaded on board
ether with rice in them and shipped to the port of destination. At the
:‘_:!igalioﬂ the barges with rkce are unloaded in a short time. If there are
oty barges at this port, they are loaded and directed toward other
-5 for delivery. This system is applicable even to small ports with poor
ot facilities. Therefore ft will be very convenient for a couatry like
~aresia where there are many islands with small ports as many as 134,

-; sition, barges are used for storing rice for a time if necessary.
.+ oaly sugar, wheat and other products handled by the BULOG, but also

_isive cornodities such as cement, fertilizer and others could be shipped

:y cuch a vay as mentioned above if a business agreement were concluded
veea the manufacturers of those commodities. These barges are also used
=y collecting rice in the Barfito River, a swampy area ia the Province of

21 sad other river areas.

B Eiver Transportation in Swampy Areas

As river transportation facilities are inadequate in the Provinces of
ulizzatan, South Sulawesi and Riav, an increased amwunt of rice
satced in these provinces has to stay there and to sufifer mich losses
“ih in cuality and in price while it is kept at farming families or lacal
. It will of course dampen to a large extent the farmers will to
iafe nore. To fmprove the situatien, it is advisable to provide KUDs
#1h s2all beats with outboard motors of 3 to 5 hp to collect paddy [rom
4rers or deliver them to the BULOG or individual consurers. Apart fron
71 reasures, the BULOG should be equipped with large barges which can be
s2! for collection and short term storage of rice.
In any case, {t will not be advisable to bulld many warehouses
“sampy areas because of the high humidity and poor infrastructure of

Ursportation. Lt is essential to store rice for the least possible
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(5) Urgent Delivery of Rice to Large Consuming Centers

It is beyond question that rice should be dally supplied to clties
constantly and without fail and that the BULOG should make the narke
operation to stabilize prices. Ia the operatfon of the consumorg' Barkes :

icported rice has always been released. The reason was that ocean ey, §

full of rice on board could directly head toward a port where the €OnsLnerg
narxet needed price controlling.

In fact, however, {t happened sometimes that the price had already |
been stabilized when the liners arrived at the port or that frported rice §
could not be properly disposed of due to the lack of transportation capai;
and did not contribute to effective market operations. As a result, g
of it has to be stored in various places. Losses in such cases can te
estimated as follows:

Loss in quantity would roughly be more than 2X. If that in quality <
cost of re-processing be added to the above, the sum will be pore thaa §t
and could be as much as 151 at worst.

In view of all the above, the B.0.S. systen (Barge onto Ship Systes)
seers best. To make it successfuwl, however, tt should be established at s
harbor near a rice producing or consuming center and the harbor be furnic
vith paddy storing facilities, large rice mills and others all situsted
around the harbor and alvays operated f{mmediately ff demanded.

These problens concerned about transportation are related to the liss
in the handling of postharvest. As for their feprovement, 1t should be
vieved froo wider viewpoints to exaaine possible reasures. The tean oerelif

pointed out the existence of the problems only.
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?,1.1 Storage
fa 1979, varehouses owned by BULOG had the following storage capacities:

vow warehouses ...seenses 1,115,000 tons

014 warehouses .. ..cevens 138,595 tons

Total - 1,253,595 tens

B10G plans to build 171 units capable of storing 967,000 tons at 349

:yations throughout Indonesia by 1983/84 when the Five Year Developmeat Plan

L is cozpleted.
private rice warehouses are estiwated to have the following capacities:

Reated to BULOG .......... 757,475 tons

for private use .......... 293,289 tons

Total 1,052,764 tons

In 24dition, KUDs have small warehouses throughout the country capable
: tolding 100 to 200 tons. Only a few of these warchouses are vtilized
:s fectionally complete storage facilities. Therefore, KUD warehouses
iz cot included as warehouse spaces.
In sumary, vice warehouses with the folloving holding capacities will

i svzilable throughout Indonesia by 1983/84%:

BL00 vcevransanansennnes 2,220,595 tons

Private .....ceseeesana. 1,052,764 tons

Total 3,273,359 tons

_ Approximately 351 of rice produced in Indonesia is sold in the rcarket.
fstizatina the rice production to be 22,000,000 tons in teros of milled rice,
Tt cuzatity of rice marketed can be estimated by using the following

2lialation forrulat

35
100

22,000,000 x = 7,100,000 tons
fssiming further that the quantity of rice distributed in the narket
#23ually divided into dry- and wet-season crops, the rice quantity

fi: ik - . -
#irituted in the market during one season would be:
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7,700,000 tons + 2 = 3,850,000 tons

According to the foregoing estimate of rice quantity distributed ip the

rmarket, warehouse space for rice tn Indonesia is nearly sufficleat to

accormodate the requived quantity provided approprlate warehousin

& €ongyo] ¢
exercised.

Improvements to be recormended in the storage stage can becﬂassnig
into distribution items and warehouse structure and managenent itens,

The recommendations in terms of distribution required to be icpler:;.§
urgently are as follows:

1. Additional installation of warehouses in production areas ia
which rice production is increasing rapidly through BIMAS a4
INSUS.

2. Strengthening of port warehouses in production and consunption
areas that are strategically important to inter-island transportzy’

3. Long-term storage warchouses needed for market operat tons.

Port warehouses way require large rice mills adjacent to thea, as vell §
as efficient loading and unloading facilities.

The recomzendations in terms of warehouse structure and managezent

are as follows:

1. Shielding of solar heat by utilizing heat-insulating materials.
2. Improved exhaustion and ventilation by installing ventilationa
Systens.

3. Enforcement of the first-in and first-out principle for warebossiz; A

4. Separate wet and dry season crops. Wet season crop lots should
not be stored for a long tice.

Proninent foprovecents will be possible by installing heat-insuvlatisg

caterfals or ventilation systems on existing warehouses, uncorplete Jdryizz
of rice.



wuth of bags contalning wet season crop rice should be tied with cords
ghat are dyed a special color to distiaguish them from dry season rice
acps. TheY should be stored separately and should not be stored for a
10 period of tiee,
cenerally, most of private warehouses are old and their structures are
wix. They are not wanaged well., The use of these private warchouses
goald be gradually discontinued pending corpletfon of BULOG new warchouses.
Managezent of warehouses by DOLOG (pest control, piling, cleaning,

qtc.) is generally good, and no large problems could be found in particular.

123 Grading for Quality
(i} Prodleocs in Grading for Quality

fhe genuine purpose of grading for quality is to smooth distribution
greding v.s. Inspectfon of commodities. This means that the grading method
=1 grading standards must meet the actual situvation of distribution in the
cntry, that is, the actval sitvation of production of goods (rice in this
‘j:stazce), quality level, and the actual situvation of distribution (price,
isterests of parties in business, position of laspectors, packing style,
tassportation means, etc.)

The actual situation for the grading of vrice in Indonesia does not
-zcessarily meet this objective. Rice is sold and bought when rice pro-
s-cers sell rice to merchants, rice mills, or Koperasi Unit Desa (KUDs),
en brokers, rice mills, or KUDs sell rice (paddy or milled rice) to BULOG,
1 vten rice fs sold and bought between private rice eerchants. loprove-
%1ts desired to be made in grading of rice by BULOG and by KUDs, which will
vill e the partfes that will have the most effect in the proposed ieprove-
¥1ts to be made in postharvest handling, will be described below.

First, in making ieprovements in grading the quality of rice, grading
sti-dards and pethods must be clearly prescribed, and they must meet the
tzrreat situation for transactfens, For this purpose, the definition and
grading oethods prescribed in the gradiog standards should not depart from
Belr contents. Unfortunately, there is a considerable differeace between
T2 curvent definttion and grading methods. There are quite a few grading
ité=s that lack clarity. Isprovesents desived will be described ftem by

itez in the following.



1) Moisture Content

Regardless of whether it is paddy or milled rice, the Doistyr,
content of cereals greatly affects their storage property (quaﬂtitati,
and qualitative losses by disease and insects). This is the rost

ioportant item for Indonesia which fs located in the humid tropicy
zone. Experienced experts grade moisture by the so-called senses

assessment (gripping it in the hand, biting down on it, piercing
cereals with a cereal prick, listening to the sound when it is deo

2iet

on a hard plank, gauging the hue, luster, etc., and a knowledge of
the conditions in which rice is placed). This practice may actually §
be utilized. However, a universal standard that can be understomv,ﬁ- g
all the parties concerned is requived for grading the crop when
transactions take place. Because KUDs and sub-DOLOCS grade rice they §
the country, what is most svitable will be to use a simple moisture
tester that is easy to operate and can measure moisture Quickly evea
though its accuracy is slightly inferior.

At present such moisture testers as Cere and Iseki are used,
Before their accuracy or their operability is discussed, it pust ke
wentioned that moisture testers are lacking in grading yards at Xius, §
Also, more moisture testers will be needed in the near future duric;
drying work. Moisture testers are not calibrated. Under these :
circumstances, KUBs' grading fails to win the confidence of those v §
ask XUDs to grade their rice. Therefore, a large number of moisture
testers need to be distributed.

The maximum allowable woisture content in the current standard
is t4%. Is this limit reasonable in light of the current situatim?
It is only natural that the demands of those who actually require rice 3
when determining nureric values for standards (upper-linmit roisture
needed for storage,particularly for long-term storage) be considersd.
However, a variety of unreasonable conditions are caused when the
actual situvation in primary drying in the farm stage and secondary :
drying in the distribution stage are neglected. At the farm level 2% _::.
in the drying 2nd procurement process the facilities are anot necessa:ii,
equipped to dry all paddy to a 14X coisture content. For instance, i §
Doisture content of paddy distributed in private channels is 15 to ‘fi’
not 4%,

Based on an average relative hunidity of 781 and an average

temperature of 16°C in Indonesia, the equilibrium moisture coateat of
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paddy is 151. The equilibrium moisture conteat wvould be 14Z when
the average relative humidity is 73% and the average temperature,
26°c. The average annual temperature and humidity in individual
provinces and districts differ, therefore it does not make sense to
stilize average lempeature or humidity for all of Indonesia. In
say event, tests made in Japan show that a considerably long period
of tice is needed béfore the moisture content of paddy stored under
patural meteorological conditions returas to the equilibrium moisture
coatent once it is dried beyond the equilibrium moisture content
:nd provided paddy is heaped in bags. This also applies when paddy
is stored ia bulk in certain quantities. The situation is different
vren paddy is dried far in excess. Under the circumstances, it seems
tkat a return to the equilibriun moisture content need not be considered
in particular when deciding a standard moisture content.
Approximately 10Z of paddy or milled rice purchased by BULOG
(a2pprox 2 to 2.5 million tons in termss of milled rice) requires long-
ters storage at present. One idea is to specify the moisture content
for this 101 to be 14%, specifying 15% for the rest, respecting the
sctval situation of distribution. Tn that case, two grades are
reccc—ended to be set up for grading the quality of rice, specifying
t+s roisture content for the first grade to be 14% and for the second
grzde, 15I. The question is whether or not first-grade rice needed
for long-term storage can be secured for the individual regions.
Zxcever, it will be possible to solve this question depending on how
inter-grade prices are set. Inter—grade prices must at least reflect
2 quantity shrinkage by drying {shrinkage: %g%;%% x 100 x applicable
veight: 1.1628% which is slightly larger than tZ) and appropriate
drying costs., It will not be possible to expect 2 moisture content
of 141 ia primary drying at the fare level. It wiil be possible, however,
t3 purchase rice for long-term storage by the individual regions by
utilizing drying facilities at KUDs or private drying and cleaning
suzpliers and by adding an appropriate cost.

Regarding the corvelation between paddy and pilled rice ia

Li

sisture, the woisture of brown rice is higher by about 0.3% on an
zverage than that of paddy when paddy is husked and nilled to brown
rice in Japan in summer (average relative humidity 781, average
lezzcrature 26°C). The coisture of milled rice is lewer by 0.5% on

2. zverage than that of brown rice when brown rice is cilled to polished
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rice. Therefore, during the nmilling process from paddy to il led tics
the meisture of rice lowers 0.2% on an average. According to the

results of tests with willed rice made by the survey mission in Acey
and West Jawa Provinces in the dry secason, the moisture of oilled ,m
which was a product, was lower by 0.2 to 0.5% and 0.35% on an avers;, &
than that of paddy. This trend is common to all countries eveq thouyy
there are some differences in degree, Therefore, judging froy the H
situvation of rice production and handling and considering the ceas. vi-
errors of sivmple moisture testers, a difference in moisture content ofE

0.57 between paddy and milled rice should be allowed.

Therefore, the upper-limit moisture content of Eirst-grade paiyy -
will be 14.52 if that for first-grade milled rice is 14% based oq s
customer requiremcnts. The upper-limit moisture content for sececd- §
grade paddy will be 15.5% if that for second-grade milled cice is ISI,
These upper-limit moisture contents should be decided carefully,

however, after studying the actual situation.

2) Paddy 6rading Items (Empty Rice Kernels and Foreign Matter)

By definiticn, foreign matter is a substance other than rice
kernels, and the definition is clear. The method of grading leaves
rooa for further study. Empty rice kernels which are half solid are
defined to be empty rice kernels. It is not clear how judgoeat can
actually be made when grading in the field. Judgmeat differs froa ‘
one person to another and from one distriel to another vhen grading ;4
First of all, one half is one half of what? Granted that the basis
of 100 as against one half is a kernel with an average solidity axeg
paddy kernels to be graded, is it t100% in terms of weight or voluze!
Et is not cleaxr. Even if it is clarified by definition, how can it 4
be measured? There are a nuober of questions. The degree of ircaturit
of chalky and green kernels cannot be distinguished, and there has Mg

soce confusion in grading for these two iteas.

3) Paddy Grading Iteas (Chalky and Green Xevnels)

“"Chalky kernels" are brown rice kernels (husked paddy) that are :
vhite but have becone chalky and soft duc to physical Factors. Kerséif§
that are itmature (green) and soft due to early harvesting and that

are chalky are regarded as chalky kernels. "Green kernels" ate tie®
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prown rice kernels that are green in color and solid (but not chalky)."
That “brown rice kernels" are prescribed in defining grading items

for paddy before studying the definition shows that no judgment can be
cade in the form of paddy. This seems to be natural. However, in no
grading method is it shown how paddy is husked to make brown rice to

pe tested. In fact, the moisture of paddy irmediately after harvest-
jog is 22 to 23% in ‘the wet season and 20 to 21% in the dry season.

fhat of undried paddy after husking is approximately 16 to 18%Z. 1t

is extrezely difficult to husk sawmple paddy for grading in the field.

fhere is no standard for the chalky portion in a kernel when defin
ing chalky kernels. There are ao prescriptions limiting, for instance,
to 1/2 or 2/3 of the volume of a kernel. This is not logical because
pzddy containing a kernel having even a small chalky portion is counted
as chalky kernels. White-core and white-belly keraels that normally
exist as properties special to species are also counted. This is also
illogical. Opaque kernels with hard kernel textures do not greatly
affect the milling yield. Therefore, it will be necessary to stipulate
"rhose kernels that are white and opaque and vhose kernel textures
are cealy. Keraels that are white and opaque should not be counted if
their textures are flinty."

Those chalky kernels clearly in an advanced powdery state, namely,
2ead kernels, should normally be counted as damaged kernels, and net
as chalky kernels.

There ave two types of green kernels. Ome type is noresally called
live green kernels. Their chlorophyll, which is principally present in
Aleuron layers of kernels, vanishes 2 to 3 weeks after harvesting through
after-ripening. Generally, live green kernels should not be counted
as green kernels. The other type is a kernel vhich is greea in color.
ihe kernel texture is hard and translucent.

After the definition of paddy grading items has been c¢larified, the
rext question will be what should be the allowable limit for chalky
Yernels. The depree of chalkiness differs depending on the variety,

224 it should be decided after considering its balance with damaged or

itrature kernels.



4)

Milled Rice Grading Standard (For Milled Rice 1B)

a} Degree of Milling

The degree of milling is expressed by percentages relatiy,
to 1002 after calculating 100% of the milling degree obtained
by a ratio in accordance with 1000-kerncl-weights of browy Tice

and milled vice. In principle, this is considered correct.

However, in field grading, the milling degree is graded by
comparing it to a standard that has a 90% milling degree, E@.-erz;
it is difficult ot compare because of spot milling and othe; elex:f
One suggested method is to judge the retention of the brown la;e;
by using a new MG solution (a mixture of eosine and ethylea bl '
dyes in a certain ratio). According to this methed, the

endosperm, which principally consists of starch, becozes redisy
pink and the brown layer (mostly protein) is colored bluish purp'e B
pernitting a2 judgzent of the retention of the brown layer.

b) Broken Kerapels

The standard value for broken kernels should also be deciis: 3
spontaneocusly in accordance with the variety characteristic of
the paddy, drying conditions, types and combinations of aillicg
nachines, level of milling technology, and other productien a4
handling conditions, and by the degree of consumer demand.

In terms of the definition of broken kernels, there se:zs to §
be wore broken kernels in milled rice than the analyzed percestsy
of broken kernels in Indonesia as viewed by a foreigner. This
is explained by the fact that the size of broken kernels differs
from that for other countries. 1In other countries, the upper :
limit of broken kernel size is zostly less than 3/4 of a vhole kar_
In Indonesia, kernels are stipulated to be whole kernels evea if
they are less than 6/10 of a sound kernel. That those kerzels

are 7.5/10 and 6/10 of whole kernel size and not regarded as brcdet

H

kernels considerably affects the external view of the overall zilie
rice. The lover limit of broken kernel size must be rore tha I’HE
of the whole kernel. 1In other countries, in many instances, t® :
upper limit is set after the crop is divided into large and sl

broken kernels. Kernels are not divided into large or small sités
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ia Indonesia, and there is a considerable difference in the external
appearance between when there are more broken kernels that corres-
pend €0 large broken kernels and when there are more broken kernels
that correspond to small broken kernels even though there are 3572

broken keraels in both imnstances.

¢) Finey Brokerd Kernels

The definition is "Sound kernels 2/10 or below of whole kernel

size and that do not pass through BULOG standard sieve with sieve

openings of 2 e,

It will be necessary to stipulate whether those
that have been sieved through a ?2-emm mesh sieve are to be counted

as foreign matter.

1} locprovezents Recommended for Grading Quality

1)

Grading Items

a) Sampling

it seems that samples used for analysis do not necessarily
represent the entire lot in grading in the field carried out in
indonesia. Therefore, stipulations regarding sampling should be
provided. At least, sanple dividers should be available at KUD
grading yards.

b) Simple Husker

Sicple huskers need to be installed to analyze grading itexs
that have to be analyzed with brown rice (or oilled rice} in
grading paddy, nazely, chalky, green, ecpty, damaged, colored,

and other kernels.

) Moisture Testers

As mentioned earlier, sinple moisture testers need to be

provided at KUD grading yards.



2) Revision of Crading Standard Values

As mentioned already, the current standard values do not match
the current sitvation. A project team needs to be formed to study

the revision of grading standards.

3) Appropriate Intergrade Price Differences

A pricing structure needs to be studied when revising grading
standards so that the iantergrade quality difference matches the price
difference. The current price conversion table for different quality
specifies only moisture and foreign matter as grading items and the
price difference is not necessarily large encugh to provide an

incentive to enhance quality,

4) Test Weight

The post common grading method employed at present to judge p=¥
quality is Lo measure the paddy quality froa an overall standpoint
after ceasuring various grading items, that is, after exanining it
fron various angles, wheaever a direct weasurement of "milled rice

quality x milled rice yield" is not possible. These grading itess

are important in determining quality. The test weight has the highet
correlation to "milled rice quality x milled rice yield" as one grai-
ing iten. The test weight is used in the grading of paddy in Japan =i
several other countries. Volumze testers can be operated easily.

However, a thorough study will be needed in the future in decidieg

upper— and lower-limit values,

5) Deternination of Basic Grading Method and Standards

In deteramining the quality of paddy, the conventional approachkt?
paddy grading can be altered fundaseatally once the value of 'nilled
rice quality x milted rice yield” is obtained, as paddy is a rav :.ateri!
in rice milling. The survey mission believes that it is not too diffic
to develop a simple milling machine for grading that can be utilized ©
accozplish this purpose, It is recomended that a gradiag izprovezet

project tean be organized to develop such a milling machine for gredié
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13 gecommendation
]

pethods for fmproverent have already been described with regard to
csth stage of postharvest handling and processing. Out of these methods,
e tean proposes 4 ftems) two of them (7-3-1, 7-3-2) require the long-term
3 basic approaches for the improvements and the others (7-3-3, 7-3-4) are

e vrgent oae.

131 Establishoent of Research and Developrent Ceater for Postharvest
fechnology

in order to improve postharvest processing, the results of this survey
311 be glven careful attention referred in studying further how to apply
sactical methods and develop technfcal aspects. Also, these accomplish-
wats zust be widely fnstructed to all concerned. 1f the efforts above are
zezlected, 0o real achieverment will be expected.

The subjects to be studied and developed in the new center fron a
techrical point of view have been described in 7-2 of this report. 3Since
tese subjects relate to a wide scope fncluding harvesting, cleaning,
‘#ryiag, Storage and transportation processes, all the related elerents
dscussed in -2 should be carefully taken into consideration in organizing
2 c#w functional structure.

In order to minimlze the losses and to improve the postharvest condi-
tiea where the losses are occurring and increasing daily, it is quite ef-
fzctive to let the existing Working Group of Postharvest to handle the
 ativities of the Center to cope with the tasks abovesentioned, until the

{exter is officially established.

Arong the themes to be studfed and developed the following three items

sould be urgently implemented in the Center.

{1} The foprovement of Rice Standardization

In order to minimize postharvest losses, standardization of grading
cethod, unity and developrent of apparatus and machices for inspection,
the establishment of grading standard to be adopted for Indonesian
situation and rationalization of inspection system shall be isplerented

in the Center.
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(2) The Study in Storage Techriology

It s essential to study how to store the rice to minimize qualfgs.
and quantitative losses under the circumstances {n the ocesnic u;
region, espectfally for long perlod storage such as a Storage wigy
stant temperature and relative humidity, a storage with aeratjc, ..

bulk-handling system.

(3) The Study and Developrment on the Machinery and Ioplewents o &
Used in the Stage of Postharvest Practice

€

In order to meet the requirerent of Indonesian rice production,
marketing and the specific characteristics of Indonesian rice, j
essential to study and develop the machinery and implecents sugy 4

thresher, dryer, cleaner, husker, and whitener.

In the near future, the unity and standardization of specificatim

for them are also important tasks for the Center.

7-3-2 Increase of Storage and Transportatlion Capacities for Surplus &i:

+7)

in South Swulavesi

Surplus r{ce raised in South Sulawesi is estimated at 520,000 toss
for 1360 and 760,000 tons for 1981. Since crops are steadily incressicu
it is thought that the excess will reach a million tons im the near {uo
No doubt, this surplus will be shipped to areas Sulawesi Province axdon
parts of Indonesia. But currently finsufficlent storage and transportail
facilities in the province and low shipping capabilities at ports ot il
causes qualitative and quantitative loss to the surplus rice, but alo
lower rice prices and discourage farcers to produce. For these ressdss,
is difficult to maiataln high production.

It is therefore urgently needed to work out a transportation systél
for the surplus that can be shipped to consurer centers so that suck
surplus may replace iwported rice. In addftion, it is important to prew
pajor producing reglons and shipping ports with storing facilities =733

quality-control system.

7-3-3 Elimivation of Dilscolovred Rice in Aceh

. LN
Because of labor shortage and poor postharvest practices, in A

reaped paddy §s left piled up in field for Lwo to three days, sonetins



;5 long a8 two weeks, beside exposed to rain for several times during this
;"iod, the interior temperatures of the sheaves reach about 60°C with the
caselt that discoloration occurs during storage in later stage. In an ex-
jrece jnstance, 902 of the rice discoloured after belag stored in a KUD
qrchouse for a year. On average, 30 to 40% of stored rice discolours
Jthin a few months. Introduction of powerved threshers is desirable to
edice this huge qualitatfve loss. Since no particular financial or social
lisitations on their fntroduction have beea indicated in Pidie and North
125, the development of suitable threshers for the region and their ap-

jlication would greatly enhance the efficifency of this improverment.

1-3§ Iprovement of Methods for Drylng and Cleaning of Paddy in

Yest Jawa

o the six districts of the northern plain of West Jawa, a2 rich rice-
growing region, drying paddy in the rainy season is vexy difficult. Tox
ais reason, fareers sell largely undried paddy to KUDs or to private
«cctors. Paddy consumed by the farecers as their food are also inadequately
xiz. These paddy being not well sufficient dried condition is a major
e of deterforation of quality during storage. Improverent of the
sitmation requires guidance on sun and mechanical drying at the farmer's
lewel. The function should also be regquired at the KUD and PUSKUD levels
throcgh fnstallation of mechanical drying system. In a2dditicn, there is a
scrions problem of immature kernels In early harvested paddy of rainy-
wasen. The causes of the immature kernels nust be tracked down, and the

jifance must be provided in ways of eliminating then.
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