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{ Condition of Rice Fields

3, Special Province of Aceh
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(1) Harvester and His Wage k?

There is a custom similar to "Yul* in old Japan which was a mUtUJlgaé
system In rural community without any payrent Ia cash or kind. Now in :
Indonesla, such traditional system still exists and is called Cotonroy:

But it is declining as the modernizatfon of rural village proceeds with 55

than such mutval relief, there is a Bawon system.

Such a mutual aid systes in Indonesia mostly remains in a nefghtor
and a group of relatives, and veaping, carrylng, threshing and winaouir,
executed In mutval ald of the merbers of such group.

Costs of postharvest works are shown as below.

1)  Gotonroyong

No payment In cash or kind.
2) Bawon

Reaping and bundling : 450 - 500 kg paddy/ha
200 - 300 kg paddy/ha
Threshing (human power): 6450 -~ 500 kg paddy/ha

Carrying bundles

(mechanical)

10X of the azount of paddy processel i
200 - 300 kg paddy/ha
(with winnower): 3.5 - 5.0X% of paddy processed .
10X of oilled rice (1 kg milled ricel

20 kg paddy; part over 60X of milli:;%;
recovery -

¥innowing (with wind)

Milling

Urying in the sun

Rp 2 - 4/kglday
3) Eeploycent -

Reaping and bundling

20 ~ 25 kg paddyfday/ean

Carryiag bundles Rp 1,500/day/ean (or paddy equivaleal

{by woran)

Threshiong (by ran)

Rp 1,500 - 2,000/day/man (sace as 31{2
Drying in the sun : ERp 1,500 - 2,000/day/man



works on The Pield

1) Reaping, Bundling and Drying Stalks Paddy

[n the area studied by the Team, there was not observed reaping
vith traditional ani-ani. Sickles were used there in both dry and
vet fields. In a standing posture farmers applied sickles 33 to 45 c¢m
high from the base of each hill of rice plants though the height may
change according to the length of the hill. The length of rice bundles
thus reaped is vsually fixed at about 50 cm so that it may be convenient
for handlings especially in piling sheaves up in the form of dormed
cylinder.

A bundte (700 - 800 g in weight after drying) is made up with
10 to 30 hills depending upon the number of tillers, and the bundle
is tied with several raw stalks with panicles. On some of wet
fields in Distriet of Samalanga, stalks paddy are hung on simple drying
racks, but on dry fields sheaves are dried on stubbles on the field
for a few days.

Pield conditions at the btime of harvest ave as follows. In that
4 District, transplanting is generally performed but regular planting
‘;has not been applied yet in wost fields. Eye-measurement is usually
taken vp for planting. The sinkage of a man's foet in the soil of
field is about 0 - 5 cm deep at the havrvest time cither in dry or wet
season while the depth of plowsole is the same as in wet field
because the field is of sandy soil and plowed shallow.

A sickle used for reaping has the strafght blade 20 cm long, not
: serrated. As it is made by a smith in village, 1ts shape and quality is
not unifore. 1Its top Is not put an edge for several centimeters, and
4 this part finished Ilke a straight drill. The drill part plays a vole
of finger in plercing several straws through a leck of stalks to nake a
sheaf, Whea a sheaf {s made, stalks with panicle are often twisted and
cause to shatter kernels. Thevefore, a sickle now in use should be
irproved. Namely, its shape should be suitable for middle level cutting
] of a hill of the plants standing with their tops unfolded and forging

and welding of steel used for sickles also be technically advanced.




?) Tumpukan (sheaves piled up in the form of domed cylindrical
heap)

Rice sheaves dried on stubbles for a few days are collected and
carrfed to a place of Tuwpukan. Transport {s all made with Bleud, a
specific carrying tool put on the head. (4-1-7, refer to "Farm imple-
ments™) Women usually engage in this kind of labor to carry 20 - 30 i
sheaves one way. The sheaver thus carried are immediately built up
to a Tunpukan irrespective of season. A yard for the heap is chosen
at a place which has dry ground, is located at the least possible
distance froa the filed (nostly 200 m at maxinum) and has a space for
threshing. The yard i{s often set at sowme part of the Field or on roa’-
side. But if a suitable one is not available, land preparation sueh a5
drainage and ground level rafisiang is made on a part of the fleld.

The Tumpukan type piling is as shown in Fig. 4-2 the top of
cylindrical heap is dored and this dored heap is 2 to 4 v In diareter
and 1 to 2.5 @ high. If it 1s threshed, the arount of paddy avatilable
is 0.5 to 2.0 tons (150 - 170 kg paddy/n3 of a domed heap.) They are

averaged respectively as 3 m in diameter, 1.5 m high and 1.1 tons of
paddy.

Fig. 4-2 Tuupukan
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Sheaves with pamicle at the top arc more or less leaned
against each other at the center and arranged spirally to forn ag#"
heap. If they are placed with their panicles headed toward the ¢.:
their ends of roots form the circumference of the base of the cyij
heap (Fig. 4-4). This procedure is repeated again and again to &35
a cylinder. This to make the dome, sheaves are put with their p,;:
headed toward the circuaference with a slight slope. And finally .,
waste straws are placed on the top to cover the whole heap. Duriz;
the construction of domed heap, sheaves are stamped down from tir:
to time to keep the heap in good shape. In this way, a domed hey;
(Tuzpukan) is made up so as to protect the sheaves from rain and 1y
and other,

Building a doced heap is usually started when transport of st:o!'%%
paddy corcences. Both this transport of stalks paddy and the coa- i
struction of a dored heap of sheaves will take about & hours for )
6 laborers, the landowmer wvwsually engages in heaping up sheaves w5
others work as carriers.

The dored heap 1s left for 2 to 7 days until threshing Is t::
up. Soretimes a heavy rain attacks the hean, when only one te twy it
layers of sheaves as a part of the roof get wet. A domed heap is
usually built up with stalks paddy with excessive voisture because;
adverse weather and wrong arrangement of works. This scems to be
rost serious problem in the area where the teao made the study. H? B

is considered to be the cause of discolored grains.

The highest tecperature of 61.7°C was observed at the center
inside the dored heap and it is usually recorded in the middle andyf§
60% high from the base of the whole hegp. The tean observed cnanpsﬁ;
in tepperature on tice serfes and other relation with the nusher efét
days between heaping and threshing of paddy as shown in Fig. 4-5. -
Rise of tesperature fs very rapid. Therefore it s feportant Lo SL{
the relation between the occurrence of discolored kernel and dryncss
of rice sheaver, size and shape of dored heap, rise of teﬁperatureg.

its cause, duraticn of doced heap occurrence of fungi and physiolo;"

change of rice.
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1) Threshing

Tracpling threshing (Injak-Injak) is done by men near a dored
neap of sheaves. In this case, several sheaves at a tire are stacped
down by a male worker on a mat oade of fiber of coryph palm {Corypha
elata) leaves. He has sticks to keep balance of his posture, and uses
it soretires to soften stalks and separate them. The working ef-
ficiency of traompling fs estinated at 30 to 40 kg of paddy per man-
hour though it oay change by shattering habit quality aand dryness
of paddy. This threshing rothod do not seem to glve rise to a large
losses. (Fig. 4-16)

Oa the other hand, mechanfcal threshing has recently becore
pepular. It has spread to leprove rice quality deteriovrating due Lo
the shortage of farma labor and slow practice in works. Threshiag
cichines are now rostly used on hire. Their owners arye private per-
sons, KUDs or the DOLOG. As the harvest tie shifts from place to
place, the thresher §s also poved accordlagly in the district achieving
quite a high rate of effective operaticn. Although there oay be still
so=o defecls of the machine, {f they are leproved, the rechanical
threshing may spread all over the arca.

Regarding this matter, "5-4-1 The Study on Actual State of Custeon

Threshing Work™ describes in detail.



4) Cleaning

Cleaning of paddy {s most carefully done either for hoome use
or for market in this province if comparved with others,

Paddy foot-threshed are winnowed vith wind or winnowers on ti. !
spot.

Wind winnowing has been carried out exclusively by women. Pal
subdivided and put in sack (Ewpang) or Winnow (Nylru) are raised
to their head and dropped down. Then chaffs ave fanned by wind t.
ity to all divrections. (Fig. 4-31)

As a whole, the amount of paddy cleaned with winnowers is oud :

tess than that with wind winnowing. But the winnower will easilyt{
the place of wind winnowing because it doesn't require much change
in process, and besides provide much higher efficiency as seen in
Table 4-1. Contrary to wind winnowing, the winnower is mainly
operated by man. The division of labor has been Introduced as far
as the cleaning is concerned.

Individual favrmers are in possession of a wianower and
the cwner lets it out on hire to a farmer on request. In this case
he employs an operator or assistant to run it at the client’s and
receives 3.5 to 5.C7 of the total paddy cleaned as custon charge.
It is not common to hire out only the winnower. The wage paid totk}
assistant or operator is almost the same as in the case of wind wit-
nowing but as the amount of yield is larger than winnowing, the ow:
and his employees get more returns. For the client, cleaning is ﬁ':
sooner and paddy of better quality are available, which are of courx

sold without wmuch loss of time.

Table 4-1 Winnowing Ability of Natural Wind and Winnower

Winncwing

Itess By natural wind

Wiroower

Cezpacity
PAITILY 0.4 - 0,5 tonldaylma 2 - 4& lc-nfdayf\finnevct

(Operator + Helper: 2 persoas)

(IS

Reoarks % i i i
Hork is discentinaed More than § teafday/vinnover
M a calz coodyticn

{Eogine driving) .

TIPS

T



Specification of Winnower

A skillful faymer can pake it by himself. Generally local carpenter
or joiner who has much experience makes it on the order. Parts of
picycles are usually used fnstead of the orlginal ones which are
short of demand. A specification is shown {n Table 4-2 for example.

[ts feature is that feeding voller is attached to prevent frregular

flow of paddy .

Table 4-2 Specification of Winnower

—— e

e —— — ——

/ 130x50298 145552400 20.5x55.5x96 1217x50x128
&0 3 30 30
Yes Yes Ko i Yes Yes
I — ——— —— 4 —— 4 [ S - JNE—
Yes Yes No Yes , Yes Yes
Huzaa Air-covled Huiman Eogice Afr-cooled Hyzan
Poeer tagine Power Engine pover
£0,000 €0,000 Materiats Used 60,000
(1957) {1929) 25,000 35,000 (1932}
(1319 (138D
Anticlock- %o 204 Hanufactured | Bearings 2 Wheels
wise Ourtet by Makez, sel in for Fixed for
rotation but Not Fover Easy
Clarified Fransfer
-—— _.__-.._._._._..__-_.___.-____.-___._L —_—————— ——— A —— -




5} Drying After Threshing

nade

There are two stages of drying paddy; the first stage is thegqf
by the farcers and the second by a private rice ofll or KUD,

a) Paddy Drying by Farmers

As paddy for farmer's home use have to be stored tfRl the '
next harvest, they are dried fully in the sun. They are sPregf
a few to several centiseters thick over a mit of palm leaf fi&;
(ex. 3.2 x 2.4 i in size) and mixed by stfrring with hands org:_
simple tool (Fig. 4-29).

Paddy right after the threshing have usually been dried
naturally to an extent of 17 to 182 eoisture. Therefore, the
drying ia the sun for a day is usually enough to achieve the
desirable moisture of 14 to 152.

In the case of paddy for sale, those with the ooisture

of as puch as 17 to 18% are customarily put on transaction,

b) Paddy Drying Through Marketing

Paddy purchased ave dried again by private rice mills
or KUD. As small perchants usually do not have thefr own
drying facilities, they often consign this process to rice
nills. The rate of drying Is constdered as equivalent to the
result of one day operation of drying facilitles and the fec
paid to the nill is at a level from Rp 2 to 4 per kg. ODrying
tize a day of course changes according to the sunshine and
degree of eofsture content.

A rice mill usuvally has a drying floor of concrete which
is slightly slanted for better draln (Fig. 4-6). The area

of platfora is 200°m to 1,000n » depending on the size of
nill.
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Fig. 4-6 Drying Floor

Table 4-3 One of Instance of Dryfng Condition

tn Aceh
T ]
Tice Climate Tezperature Rﬂ?‘!" turoing “.‘ms“wn of
Hieidity over ooisture ceatent
9:3D | Fine o"C 721 Starnt 17.9%
10:306 " 30 22 ist 17.2
1:30 " 33 62 ird 16.3
1230 § ¢ 13.5 €0 o 35.5
. Slightly

13:30 | B 32 63 3rd 15.8
16:30 | . 32 66 o 16.2
15:39 |} Cloudy 9.5 15 {Finish) 13.7

Average Thickness of Paddy: 6.1 «m
Average Diying Rate: 0.6%/nr.

v.%.B. Udjong Rin BA Rice Kilt
Kee. Yeunied, Aceh Utara

april 12, 981
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139 j1agvesting Systea

 ? Reaping Is mostly done under the Bawon system with the exception

f;{ . muntaneous reglon where it is sorctimes performed under the

% oder both systems, reapiung, threshing and transport are carried
through a corplete vorks and only workers who participate fn all
stages can get their remuneration.

: payrent under the Bawon system is generally /7 of all the harvest
.4dy. As a whole it is in a range from §/10 to /5 depending on local
“e §fo=s and labor conditions in varicus areas.

g tnder the Bawon system, any one who uwishes can participate in reaping.
a¥cfore, a group of 50 to 100 workers move fn Districts of major rice
“1ming centers, from other districts and villages on buses and trucks.
tires, therefore, more than 200 persons join fn reaping rice feor
l:;hectare. As a result, the harvest gper head per allotted work employ-
f i as little as 40 to SO kg of paddy. [t is nalural they compele

{ vith each other to make thefr harvest more than others®. It looks

(k¢ 2 contest of quick reaping.

vorks on the Field
1) Reaping

Ani-ani is used post widely to reap panicles in oountain areas
vhile sickle and ani-anl are rised at random according to reapers’
choice. Roughly speaking, sickle is applied to cut the plants at
the base when the field is dry, while ani-ani or sickle is used
for higher portion cutting. ¥hen the field is vet or muddy.

As 1t requires quite a skill to handle ani-ani efficiently,
younger people prefer sickle to ani-ani and help it becore popular.

In the working efficiency, the use of sickle is higher for low
level cutting. It is followed by the sickle for high level cotting
and then by anf-ani also for high level cutting. Ani-ani's fn-
cfficiency {s attributed to the fact that it leaves many plants
standing unmatured. Consequently, the second cutting must be done

rainly by family labor several days after the first cutting. The

second work Is called Ngasak.

-B! -




In Western Jawa, the regulav planting of rice has now becoms
and the density of plants is generally rated at one hill per 25 4

In the northern plains, irrigation canals have developed well but

in parallel with drainage. Most of the soil there is clayish and

adverse effects on the field such as wet and muddy at the hatvcsts

2} Transport

Right after the stalk paddy have been reapéd at the botton, ty
threshing is done in the field. Then the paddy in the Jute bag, .
or the sheet used to the threshing are carried by the harvester to: .
farmer's yard where the share of work will be gfven,
As mentioned earlier, the share of work per person is not much bu;
40 - 50 kg.

Panicles cut or those with short stalk are generally put iot:
shouldering pole (Fig. 4-21), though soce put in used sacks of fen
and gunny bags, and carried to a threshing place (mainly farcers' X .
garden).

Fhen the shouldering pole is used for carrying, sheaves are
put in and exposed fron the locading space in the form of upside-éx.
triangie. Bul the shouldering pole is so shaky at each time vhen:
carvier takes 2 step forward that paddy shed along the way to mﬁf-‘?f

a loss.

This study took up total 9 farcers from 3 farm households iz =

Karawang area and exanined a loss made by shouldering pole. The

-

stated in the section of 5-%-3.

i3
3
3
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3) Threshing

There are varfous ways of threshing such as trampling, beating,
and striking with sticks, of which the first two are most popular.

Rice plants cut with sickle are threshed as soon as possible.
In case that the fleld {s dry, a square mat may be used for thresh-
fng. Each comer of the mat is tied respectively with 4 squarely
standing sticks at a height of 30 to 40 cm from the ground and
threshing is performed on the mat. A small board made by wood is
put on the mat and panicles are beated on ft. (Fig. 4-17).

On the other hand, stalks cut at high level are mainly threshed
with trampling or striking with a stick. In case of trarpling,
it 1s somcetioes done twice and the second one by family rembers.

In the pountain area where the traditfonal rice cultivation is
perforeed on local varietles, panicles cut are bundled and sheaves
thus made are dried and stered.

Efficiency of the above two methods Is estimated as follows:
the beating; 60 - 70 kg/hr fhead and tracpling; 25 - 35 kg/hr /head.
Striking with stick method is said to be less efficient than the
foot threshing.

4) Drying

In the province of ¥est Jawa paddy for hooe coasumption are
usually dried by farcers themselves vhile those for sale are not,
and directly sold to KUD, private rice mill or village merchaats in
the neighborhood lmmediately after the threshing has been finished.

Drying by farmers is usually done in the sun on a mat or used
bags of fertilfzer in thefr home garden or road-side. Private rice
rill or KUD which have bought paddy from farmers have their own
drying floor made of concrete vhere the paddy ave dried fn the sun.
The area of concrete platform varies with the size of warehouse
and the capacity of aflling machine. When farcers dry paddy, they
usually do not replace surface layer with the subsurface. But when
paddy arxe dried fn private mills, thefr surface layer is veplaced
vith the subsurface several ticmes a day, therefore It can be said

that the drying by the nmill is quite carefully perforemed.



5} Cleaning

In West Jawa, cleaning paddy is aot customarfly carrieg ;
only large rubblshes and impurities such as waste straws ape

up and removed with hand.
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(1) Harvesting System

Harvesting rice in South Sulawesi is mostly performed under the By
system, in which renumeration of workers is paid on a level of 1/10 of ¢
harvest in paddy after the threshing process. !

Contrary to West Jawa, the distribution of renumeration is made L
at the paddy field or roadside near the field. Under the Bawon systen,
transport is not iancluded in the works consigned to the laborers.

Reaping is done by workers as a piece-work and a certain area for p;
ing seems to be tacitly allotted for each worker depending on the nurbgy
of workers and the size of area to be harvested. Therefore, the reapir;

process is quite orderly performed in this province compared with West &'

{2} Farm Practices on The Field
1)  Reaping

In the province of South Sulawesi, about 75% of total area is
planted to the H.Y.Vs while about 25Z to the local varieties. Post~
harvest practices of rice is different between the H.Y.Vs and the
local ones. In other words, the local varieties arve done with th:
traditional rethod while the H.Y.Vs are with a new one.

As the local varieties ave rather high and coze to the Full
vaturity irregularly, ani-ani is used to pick panicles, which are 1;
in a lock at the neck of spike. On the other hand, as the H.¥Y.Vs :=
short, a high tillering capaclty and have a uniform maturity, sickls 3

is used for cutting panicles instead of anf-ani which is fnefficie:r

in this case. 7

2} Transport

Plants cut at the base are carried to the place where they weri:

threshed. For transport, the paddy is wrapped with the mat or put ‘
used bapgs of fertilizer. 4

After the payment was finfshed, paddy is carried by the field ;
owner to his home, 3

The merchant often goes to the place where the reapers receiv

their pay and purchases the produce there.

In such a case, paddy is put In gunny bags., With a capacity éf
70 - 89 kg and carried on the horseback or with bicycle, autobicvilé ?
or small truck.

- B85 -



;) Threshiug

As the local varieties are dried and stored in form of stalk padiy

they are threshed with a wooden hand mfll or thresher of a rice mill
i-~diately before willing. On the contrary, the H.Y.Vs are threshed
~ith beating at the field immediately or a day after the harvesting.
when reapers participate in harvest, they use their owm sickle,
poard for thrashing and floorcloth which is to prevent paddy from
scattering. Such floorcloth is about 5 m2 in size and of poor quality

and can hardly work well, that is, it produces quite a big loss.
4} Drying

In this province the sawe as in West Jawa, all paddy except for
ha=a consumption are not dried and those raw ones for sale ave purchased
by KUD, rvice mill and mevrchants. ¥n this case the state of dryness of

paddy is almost the same as in West Java.
3) Cleaning

In this province the c¢leaning of paddy is not genevally performed

as same as in West Java.
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Fig. %-9 Major Postharvest Practices fn Districts of
Banjar, Tapia and Hulu Sungai Tengah, Province

of South Kalirwmtan
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Rice is harvested generally by hired women. The hired workers are
3 ,stly 1iving in the neighborhood. Thefr wage is mainly paid in cash
& J1though it 1s sometimes fn kind at a plece-work rate similar to the
Hiicon system. The wage is usually fn a range from Rp 700 to Rp 1,000,
depending on working hours and capacity of workers and meals and refresh~
pents provided by the ecployer.

Transport of paddy is mainly carried out by farcers or thefr adult
pale. Few workers are employed for this purpose.
Threshing is also mafnly executed the same as above and when some
| orkers are hired, their wage is paid at a plece-work rate usually
] aounting to Rp 50 per 10 kg.
Cleaning paddy is performed mostly by family labor with winnower.

4 A1l fareers do not always have a winnower, which is therefore hired at

# the rate of 1% of total cleaned paddy.

% (2) Faraing Practices on The Fileld

1) Reaping

In this province, as most of rice is cultivated in swawp arca
and its perfphery in river valleys, the water cunagecent has been
hardly established. As a result, wost of the fields are planted
to the rice of local varieties. Accordingly fareers generally

erploy the traditional method of rice culture.

Reaping process {s no exception. Ani-ani is used for it widely.
Recently, however, as the H.Y.Vs have been spreading graduvally im
sope areas, where middle portion cutting Is implemented with skckles.
= As the H.Y.Vs generally have a short culm and high tillering capa-
city, it seces to rake the use of ani-ani difficult.

Yhen the ani-ani fs used for picking panicles, farcers do not

teap {pmature plants, which are later reaped when they have matured.

S e AP
LT e

But the second haryest s so 1ittle that busy farmers often leave

it out. According to some farmers, it I{s coomon to take about 60

s A
PPN i e At

nin-days per ha. for the first harvesting.
As the paddy fields are located over and around swarp area oany

of then are commonly very wet and ruddy at the tire of harvest.



2} Transport

Rice panfcles cut with sfickle or ani-anl are put In a bay
fixed at the walst of a reaper. ¥hen rice Is carried fron ﬂi? ’
field to farm house, ft is transferred in a bigger basket cany
Lanjung at the farm house it is stored fa bulk In a barn or . -
the eaves of the mala * .use,

The amount of panicles carried in one Lanjung is about §
kg. This transport is performed by the farm owmer or his calk

merhers.
3) Threshing

Host of panfcles carrfed to farm house garden are usuall;
there for a few days without threshing until the reaping of ai
field has finished through somctiwes they are threshed on arri:
the garden.

An armful of panicles {s usually threshed at a time thro
vubbing and pressing out with both feet of a worker. A mat ia'uig
for a floor-cloth. 1In sore viliages it was observed that the ;
ing was done on a square like a sieve made of fine split bazl:
is lald over the mat. As this sieve Is so hard as to make (e
sure from the above cuch heavier and as to make the threshis;

+

In addition paddy are passed through the sfeve while larger w:=

straws stay on it and easily removed.

i : R EH.

Such sieple tool should have been easily available to era%

in each locality at a cheap price and already been popular axy -

3

farcers in the Province. But it isn't. In fact, only a fev =
are aow enjoylng that simple and convenient tool. ;

Panicles once threshed are usually trappled agafn later :i

LR R

Mokiyiastal

leave any unthreshed paddy.

By

In most cases, threshing is done by farm owners or theiri’

A

farily pecbers. But sore owners ecploy dally laborers. The v -

this case Is usually paid at a plece-work rate, which gencraﬂf
to about Rp 50 per 10 kg of threshed paddy. The threshing efid

is about 30 kg per man-hour on an average.



4) Orying

After threshing, paddy both for consumption and for sale are sun-
dried by farmers on a mat to reduce this solsture content to about
172. Then they are winaowed and stored for short time. After Lhat
farmers vepeat drying to make the eolsture content down to 14 to 15%Z.

A mat used for drying paddy fs 1.5 by 1 o in size. A farmer
psually omns about 10 mats of this kind. About 20 to 30 kg of paddy
are dried on one mat at a time. As the amount of paddy Is so small

as casy to put away even in sudden rainfall.
5) Cleaning

Most of faroers in this province use winnower for cleaning paddy.
The shape and type of a winnover is illustrated in Fig. 5-28 and 1t
is mainly operated by a male adult. The cleaning with wianover is
usually perforeed after paddy has been dried to a certain woisture
contents as mentloned above.

There are many craftsmen producing winnowers throughout the
Province and this implement fs usually priced at Rp 15,000 to 30,000
and is durable for 10 to 15 years, which will make the price cheap
in the long-run.

As present, however, the winnower has not been adopted by all
farcers. About 20 to 30X of them seex=s to have it. Those who bhire
it at the rate of 1% of total amount of paddy cleaned. The capacity
of winnower is usually 500 kg per hour.

The sorting process made with winnower in this Province will be

centicned in detall} fn "Cleaning iopurities and lecature kernels with

vinpower".



4-1-5 Characteristics of Postharv

est Practices In Survey Areas

Existed caly previousiy and zostly
disappeared in curgent practice
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aceh Province (Pidie District, Aceh Utarah Pistrict)

1} iaborers for Agriculture avre Highly Paid Compaved with Other

provinces

in the listed districts, the paymeat is 1,500 v 2,000 rupia/

panfday. In South Kalimantan, however, it is 700 ~ 1,000. The reason

is less population density in these districts. In addition, the labor

force is absorbed by large neighboring industrial projects (LPG,
{fertilizer). Therefore, there is less agricultural labor density per
rice growing unit avea, causing a stcady labor shortage. It is
uwnderstandable that the wage level of industrial projects is pushing the

agricultural wages up.

2) piling (Tumpukan) is Always Pone

After veapiag and semi-drying in the field, a piliag is carvied
out without exception. This may be to prevent against rain-wetting.
Hosever, even in the harvest during the dry season, the piling is
done. Accordingly, the actual reason will be temporary piling up
for threshing, caused by a labor shortage. But, questions may be
raised. Why a column or doze type? And is there any other simple

tayout?

3) Agriculture is Promptly being Mechanized

1o the trends in (1) above, cechanical means are progressively
introduced; contrvact farming by tractors (5 rupiafe?), contract
threshing (102 by piecework payment), rental winnowers (3.5 ~ 5%

by piecework payment) and so on,

4} Paddy for Selling has already been Dried Conslderably at the
rare level {17 - 18%). In Addition, IU is Corpletely Cleancd
{Prying and Cleaning haw a Close Relationship).

VTN
R,

Unlike West Jawa and South Sulawesi, the paddy is not vaw or

vncleaned. If the reason for this is clarified, ft wil} be very

g L G
(% e .

hetpful for the improvement of practice in other provinces.
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(2)

Kest Jawa (Xavawang, Bekasi, Bogor District)

1) Hany Workers Participate in Bawon Reaping

Reaping work in Karawang and Bckasl Districts fn the proving
mainly performed with Bawon. In this work, a lot of agricultural
laborers come together teo participate. The number of reaping worp.
reaches more than 100 persons per ha or occasionally even 200 ~ ¥y

In Bawon reaping, veruneration is based on a plecework payren:
system. Therefore, workers try to reap as large a volume as possi
As a result, the work maturally becomes rough., The more people
cmployed, the rougher the quality of the work., From the workers' !
standpoint, it is not a problca even if there are slight amounts({i
non-reaped paddy in field. It is one of reason of a large arount:
occurrence.

As long as reaping is dont with Bawen, vorkers will not be
compensated even if they attempt to reduce losses only by | v 21,
Therefore, it is very difficult to persuade thea to reduce losses.;

For instance, if it is assumed that the harvesting amount is :
6 tons per ha and that there are 100 people participating in the
reaping work, the harvest per capita amounts to 60 kg. If the
remuneration vatio is 1/7, a reaping vorker ¢an receive soze 8.5%;2
Taking | ~ 2% of this results is as s»all as 85~ 170 g. In thes
circunstances, a loss reducing effort would be meaningless to tie
workers. Rather, they want to cooplete reaping work as fast as
possible to move to another farming field, to make their own profi:
Reaping workers often work in two fields a day; in one in the cont
and the other in the afternoon.

As described above, as leng as Bawon is used for reaplng work,
will be impossible to avoid the losses. However, in districts isn :
Javwa, faroers are corpletely separvated foto two groups; large lanlr
holders owning a majority of a village, etc. and a lot of agricults
laborers and s=all tenant farcers who could not live only on agri-
culture. Accordingly, If the Bawon system s fceedfately teveinil:s

serious social trouble would result.
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2) There is versatility in the Posthavvest Handling

in 3 other provinces out of those surveyed, each work was

readily set as onc line and the method was universal. However, in the

listed province, there often appeared cases where two attitudes were
4 for a work process.

In reaplag WOrK, lower-portion-reaping and high-reaping methiods are

use

8 aken respectively fa dry and wet fields. Such practice will be reasen-
able as already described fn the section on work status. KNevertheless,
g0 Aceh and South ¥alimantan, head-chipping and mid-reaping ave employed
§..cn o dry flelds. [In South Sulawesi, HYV is lower-portion-reaped with
sickles even In water-covered fields. The attftude toward veaping never
_' hanges depending on fteld conditions, unlike in the 1isted province.
Also in the listed province, both Ani-ani, sickles are used when
igh-reaping cice in wet fields, fa the same ftelds. For threshing,

ot only traspling but also the beating methods are used. As such,

astharvest practice is diversiffed in the flelds of the province,

8 p
3 corpared with other provinces.

3 3) No Drying and Cleaning is Done

- As descrided earlier, faroers sell paddy without drying in the
‘ province. In additien, no cleaning work 1s carried out. Cleaning is
3 150 not conducted for household use paddy, in normal cases.

The reason why paddy is not dried or cleaned in the province is

act known but might be estimated as follows:

a) There are many 2-croping in a year popularly using HYV, so that
farcers do not have sufficient time available for drying and
cleaning. In additicn, there fs no significant price differ-
ence between dried and cleaned paddy and raw paddy for selling
(actually there is no transaction of dried paddy}. FEven with
small acounts of paddy treated by each farmer, farmers can sell

- 552 raw paddy without material loss of money evea when they sell raw

paddy, iIn consideration of drying and cleaning labor costs.

Accordingly, fareeys scem to consider that, rather than using
the labor force for dyylag and cleaniag, promptly proceeding

with the next crop would be more profitable.



(3)

b) Accordlng to the traditional method of agriculture, paddy
reaped by Ani-anil are dried and stored. Then, using a woode,
mortar and pestle, threshing, husking and milling are per-
formed in a serfes. Consequently, there has been no practlﬁ'f

of cleaning paddy, up to the time of modern agriculture.

South Sulawesi (Pinran, Luwu, Polmas District)

1} Lower portion-reaping and Beat-threshing are Popular and are Hiaf
Used

In the other 3 surveyed provinces, there are remaining traces of?
traditional practice of postharvest in many forms in the field. In %‘
the listed province, however, new agricultural methods are completelgi
spread and rooted ia HYV growing areas; namely lower portion—reapingﬁ?
sickles, beat-threshing in the field which might have been introduce&é
simultaneously with the adoption of HYV. .

A series of this agricultural work of lower portioan-reaping and 23
beat-threshing has the best labor efficiency in harvesting in
Indonesia at present, disregarding loss. In the listed province, thex
are relatively many ffelds bhaving good drainage conditfcons, where
fields ave dry at harvesting, so that it is expected that the new mt:
will be widely accepted and spread promptly. However, also in the pr~

vince, paddy is aot dried or cleaned as in West Jawa.

2) Horses ave Used for Transportation

In an area in Pinran District and Polmas District In the proviasc: -
horses are widely used for paddy transportation from fields. Paddy ﬁi‘lf
packed in punny bags and 2 - 3 baps (80 - 100 kg per bag) arve loadei:i5*-
a horse to transport. '

Horses are hired and their rental fees are dependent on the tres
porticn distance (norsally 1 - 3 kn), and other factors, but the ordix

charge is about 5300 rupia per a tyfp.

i
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(4)

south Kallmantan (Banjar, Tapin,Hulusungai Tenga District)

1) Spread of Winnowers

In the province, winnowers are fntroduced and widely used for
cleaning. 1t was the listed province only out of the 4 surveyed
provinces fn which sold paddy was completely dried and cleaned
by faroers.

In the province, mostly one crop a year is harvested with a
local rice variety. Accordingly, there is less volume for work,
which affords considerable time for the postharvest work. In
addition, farmers consider that drying and separatfon should be
done by themselves., It may be directly connected to their efforts
toe improve lador efficiency, e.g. introduction of winnowers in the

cleaning process, etc.

- g7 -



4-1-6 Characteristics of Leading Rice Varieties In Indonesia

18]

(2)

(3)

Designation
Released Year
Parent

Type

Groving Period
Plant Height
Tilter

Head {Panicle) Type
Grain Shape
Shattering Habit
Lodging Resistance
Taste

Yield

Pesignation
Released Year
Parent

Type

Growing Pericd
Plant Height
Tiller

Head (Panicle) Type
Grain Shape
Shattering Habit
Lodging Resistance
Taste

Yield

Desigration
Released Year
Parent

Type

Growing Period
Plant Height
Tiller

Head (Panicle) Type

PB.5 (IR.5)
1967
Peta/Tangkai Rotan

Cere

130 - 145 days
110 - t30 co
Hany

Short, Many kernels
Large

Hoderately easy
Moderately vresistant
Poor

High

STAMPAT (C4-63gb)
1969
Peta/BPI-76

Cere

125 - 130 days
105 - 112 ¢cm
Moderate

Short, Many kernels
Long & Thin

Easy

Resistant

Good

High

PB.26 (1R.26)
1975
IR.24TKMG
Cere

123 days

85 - 90 cm

£4ny

Miny kernels

%..



i Grain Shape Median & thin
shattering Habit Bagy

todging Resistaace Resistant

Taste No Cood

yield Moderately high

% pesignation PB.32 (1R,32)

3 Released Year 19217

3 parent ’ IRZO2IOryza nivarafCR34-§3
3 Type Cere

Growing Peviod 140 - 145 days

? Plant Height 88 cm

3 Tiller Many (30 tillers)

3 Head (Panicle) Type -

Grain Shape Thin

Shattering Habit Easy

8 Lodging Resistance Resistance

? Taste Hedial

$ Yield 3 - 4 tonfha, in dry paddy base

)3 Designat ion PB.36 (IR.36)

Released Year 19378

% Parent lR-IS6I-228HlR24l'IOryza nivara///CR94-13
:.:— Iype Ceve

H ¢roving Period 110 - 120 days

Plant Height 70 - 80 co

= Tiller Medium (14 - 19 tillers)
4 Head (Panicle) Type -

o €rain Shape Moderately long & thin
jf Shattering Rabit Easy

';7; Lodging Resistance Resistant

= Taste Poor

1 Vield 4.0 - 4.5 ton/ha in dry paddy base

Pesignation SEMERU
4 Beleased Year 1980
g Parent CR-B/IR1561-228~3-3

g Trse Cere

_93..
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(8)

Growing Period

Plant Height

Tiller

Head (Panicle) Type
Grain Shape
Shattering Habit
Lodging Resistance
Taste

Yield

Designation
Released Year
Parent

Type

Growing Period
Flant Height
Tiller

Head (Panicle) Type
Grain Shape
Shateering Habit
Lodging Resistance
Taste

Yield

Designation
Released Year
Parent

Type

Growing Period
Plant Height

Tillex

Head (Panicle) type
Grain Shape
Shattering Habit

122 - 132 days (0 - 500m above tr;, .
level), :;f
140 ~ 150 days (500 - 900m above 1y -
ltevel) ?t
75 — 85 cm (0 - 500m above the sey, ~
70 - 80 cm (500 - 900m above the
¥edium (16 - 24 tillers)

Thin
Easy

Ro Good
4.5 — 5.5 tonfha in dry paddy base

CISADANE

1980

Pelita I-1/B2388
Cere

135 - 145 days
105 ~ 120 ¢n

Medium{1s - 20 tillers)

Thick

Medium

Hoderately Resistant

Good

4.5 - 5.5 tonfha in dry paddy tase

CIMANDIRI

1980

Pelita 1-1/B2709
Cere

135 - 145 days
100 - 115 ¢

Hediua(1s - 20 tillers)



Lodging Resistance
faste

vield

137 pesignation
geleased Yearv
Parent

iype

Crowing Period
Plant Height
Tiller

foad (Panicle) type
GCraia Shape
shatteving Habit
Ledging Resistance
Taste

Yield

Designation
Released Year
Parent

Type

Growing Period

“3] Plant Reight

=23 Tiller

Fead (Panicle) type
52 Grain Shape
Shattering Habit

Lodging Resistance

4 Taste

A vield

Hedium
Good

3.5 - 4.5 toen/ha in dry paddy base

AYURG

1980

Pelita I-1/82388
Cere

135 - 145 days
105 - 120 cm

Mediun(15 - 20 tillers)

Long & Thick

Medium

Moderately Resistant
Good

4.5 - 5.5 tonfha in dry paddy base

PB.42 (IR.42)

1980

182042 /CR%4-13

Cere

135 - 145 days

90 - 105 cm

Many (20 - 25 tillers)
Thin

¥edium

Resistant

No Good

4.9 - 5.5 ton/ha in dry paddy base

- 1w -



4-1-7 Yarming Implements in rostharvest jandling and Their Usage

(1) Ani-ani

Fig. 4-10 Fig. 4-11

Fig. 4-12

Ani-ani (See Fig. 4-10) 1s a traditicaal igplement for picking rs“i_ff
especially used for local varlety. The way of using ani-ani is as follx =
Hold ani-ani in one hand (See Fig. 4-11), and then drav panicle base it
riddle and ring fingex, in the save lastant picking panicle like pushiti
out ani-ani with pale.  The shape and material of anf-2ni are little ®it

different by the region. VUsuvally womenfolks use ani-ani for picking

panicle.

—!m_



Fig. 4-13

:L various in form for the purp

sickie {(See Fig. 4-13) has spread out rapidly since H.Y.Vs introduced

It is a popular working style reaping lover portion

n the well-drained paddy field.

I the bad-drained paddy field, vsually farmer cut higher or niddle portion
paddy. Also, sickle is well used for cutting stalks and stubbles after

afvesting and used for mowing grass. The blade, size and shape of sickle

ose of using and field.

-6 -



{3) Trampling

Trampling (See Fig. 4-15,16) is the way of threshing when the p:i:’
picked panicle or reaped upper as well as middle portion of paddy. Far
thresh the panicle of paddy by trampling as squeezing it. They use slki1

for keeping balance and also to loosen the straw.

(4) Beating

Fig. 4-17

Beating {See Fig. 4-17) is the way of threshing when Farmer cut

lower portien of paddy of sickle. In this way work efficiency is good

but it occurs auch loss by scattering. The stand whore to beatl the
panicle is made of wood, basboo and other materials,

aany kinds.

It's size fs also

- 104 -



'”?,SLrlkiug with stick

5
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pii Fig. 4-18
Farw
‘tick striking with stick (See Fig. 4-18) is the way of threshing when farmer
Stick is usually wood, bacboo

ing panicle and lower portion cutting.
In some places, they work standing with quite

pi%
- aadjso-etices palo petiole.

Cylinder (Timber)

4 ﬂ‘

N
1P
)
%

Fig. 4-20

This

Pedal thresher (See Fig. 4-20) is spread in Kudus, Central Jawa.

'\\j
E&al ride thresher's tooth is drove the nail up-side-down. To prevent

also e .
s?;““““s of paddy, farmer make a crate and cover pedal thresher with

éiqh.
3 - 0 -
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(7) Shouldering Pole (Sandang)

Fig. 4-21

Sandang (See Fig. 4-21, 4-22) is made of barmboo.
when they cut the paddy in widdle portion or panicle picking.

the paddy with Sandang.

{8) Back Carvrying Basket (Lanjung)

ﬂ i'f [ 1) ;
ek
ﬁ'}&'}z’ h) i)
1"‘\“‘ l;l; LE) ."'-"
R o
M l‘.'l' - "i""."': D
L¥ [ Nl .
T ’
Wt
v
3
<
I5E Fig. 4-23

This Lanjung (See Fig. 4-23) can be seen in South Kalieantan.

is wsually used for transportation paddy from field to fareer's house.

Lanjung's material is rattan.

diameter.

- 106 -

Fig. 4-22

In Jawa Island, Sandang is popular.
Sandang not only for transporting paddy but also other goods.

Its size is | m high, about 0.5 m upper

Fayrmer use Sands;
They carn
They use

It




Bleud
Bawmboo

Barboo or
Yood
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Bleud (See Fig. 4-24) is a lmplerent for carvying paddy. It is wade
Mt of plaited palm and popular in Aceh. Carrying capacity is 20 - 30 kg.

PRIV

It
15¢.

per
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(10) Bicycle, Gunny Bag (i"ﬁ

Fig. 6-27 et
e
Bicycle is an Ipportant transportation irplerent in farm village iz 9 §
Indonesia because the road condition is not good. Many things is trans- .
ported with bicycle. Gunay bag and sccond handed bag of fertilfizer, cte.

are generally used in the village to sack and carry paddy and other crojs

- 8 -
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"4 Farcer underlays the Tikar (See Fig. 4-28) to work dry

In, baxboo,
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(12) Ayakan

N ‘{tl ;ﬁ-‘.
S,
R

Ayakan (See Fig. 4-30) is circular, oval and sduare, and its use is

varied in the region. Frequently is made of bamboo.

(13) Winnowing by Wiad (Dihecbus Angin)

- -



winnowing with Winnow and Sieve (Taupi, Ayak)

(_j- Winnower (Gumbaan)

C I

C )
L

Fig. 4-33

Winnower (See Fig. 4-33) have now found anywhere in South Kalimantan

- 1 -



{16} Basket

In’

¢i¢

¢

This is necessaries for the farrmers to handle the paddy. Maverial :_i;

is rattan, rush, etc. Size and shape ave varied.

(17) Lurmbung

w\\\\m
1\ AN WCRE

A \
m\

rd

v\ AN

1

He can see everywhere this Lurbung (See Fig. 4-35) to storage bunli

of stalk paddy. The shape of roof and floor height is various in the ref?

The entrance is elevated near the roof and use the ladder to take it in

and out. Inside the Lutbung is enc roon and storage a pile of stalk pal’

- nz -



_:1£_ese days the storage style is changed from stalk paddy to unhulled

A that utilization of Lumbung is decreasing gradually.

e Container of Paddy

Storag

Fig. 4-37

Unhulled rice storage is common nowadays among nucbers of farcers

hey use these containers (See Fig. 4-36 and 37) in the howme to store.

Materials of these containers are wood, bamboo, petiole, rush etc.
The shape, style and naze

er use gunny bags to stock paddy frequently.

oatainers are varied is region,

- n3 -



{(19) Wooden Handy Mill {Lesung)

Old days, wooden nill {See Fig. 4-38) was used for threshing, buskiy
and vhitening the dried stalk paddy. There were many kinds of types.

Frequeantly, the hole of nill is separated for husking and whitening.

40 ~ 50 cm
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(zafr Kiseran

e
okt

Fig. 4-40

Kiseran can be seen everywhere in Indonesia

ot pard wood.

It was vsed for husking in old days but now

nill, very few farmevs use.

- 1S -
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4-~2 Storage
4-2-1 Intreduction

(1} The gquantity to be stored in Aceﬁ Province 1s as follows.

The paddy production in 1980/81 fn this province was 812,009 teas. ;
0i the total population of 2,611,000 in this province, the rice farohé!
population is esticated at 1,669,000 {nusber of households 334,000) ass
non-rice farming population is estimated at 942,000. The estimated pa:
consumption is 494,000 tons, and the excess nilled rice quantity is
estimated at 185,000 tons. The wmajority is stored at the farm level.

In 1981782, DOLOG made a purchase of about 47,000 tons on a mille: -

rice base. Rice of this quantity is stored as entrusted at XUD and

private warchouses besides DOLOG warehouses. The current storage capa
of existing warehouses in this province is about 81,000 tons. Paddy of

about 11,000 tons in total is alwayskept stored in these warehouses fers 3
release.

{2} The quantity to be stored in West Jawa Province is as follows.

The paddy production in 1980781 in this province was about
7,126,000 tons. Of the total population of 28,115,000 in this proving,?
rice farming population is estimated as 7,887,000 (number of householdsi:“f
1,578,000) and the non-rice farming population is esticated as 20,228ﬁﬁ511g
The estimated paddy consusmption is 5,406,000 tons, and the excess silkf;'ﬂf
rice quantity is estimated as 1,082,000 tons.

The capacity of warehouscs located throughout this province is 15}
tons for DOLOG warehouses, 69,300 tons for private warehouses stored aﬁ?_fﬁ
eanaged by DOLOG, 63,700 tons for warehouses elther possessed oy Eanayfé
by XUDs fPUSKUD and 117,500 tons for private wvarehouses. The total is 11
tons. The quantity purchased by DOLOG in 1981782 was 191,299 tons.

Private cormercial warehouses in Indonesia are small in both nu-bor !
and capacity at all places of preductfon, places of transit and places

cf consurption. The following factors can be raised as the reasons fi

v,
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congstruction costs for new commercial warehouses are high and

these warehouses hardly pay for themselves.

As harvest of paddy is made twlce a year in many areas of the
nation, the possibliity of long-term storage of over six months

is extremely small for private warehouses.

As the deterforation of paddy is very high Ila general for storage
in a tropical area, storage losses are high in cormercial ware-

houses.

4) The level of warehouse charges of private conmercial wayehouses
is not known because there does not exist any private commercial
warehouses. But the warehouse charge paid by BULOG for renting
2 whole warchouse is as low as 300 ruplah per ton per conth.

As the warehouse charge is considered to be of this level £f
professional private warehouses are in existence, the business

hardly pays for professional private warehouses.

33 The quantity to be stored in South Sulawesi Province is as follows.

The paddy production in 1980/81 fn this province was about

2 ,000 tons., O©f the total population of 6,059,000 in this province,
g3rice farming population 1s estimated as 2,356,000 (nunber of households
)} and the non-rice farming populatfon is estimated as 3,703,000.

quantity is estimated as 849,000 tons.
The quantity purchased by DOLOG was about 118,000 tons in 1980781
about 180,000 tons In 1981/82., Besfides paddy of about 80,000 tons

dy is stored at the farm level.
The storage capackty, on the other hand, is 121,300 tons for warehouses

essed by DOLOG and 26,950 tons for leased warehouses; 148,250 tons in

5 ike quantity of rice that is stored for controliing the rarket price or
' ﬁﬂieﬁergﬁﬂcy release is small compared to other provinces.

R
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(4) The quantity to be stored {n South Kalimantan Province is as folls;

The paddy production in 1980/81 in this province was about jlégi?
866,000 tons. OF the total population of 2,070,000 in this province, v
rice farming population 1s estimated at 235,000 (nunber of households °
47,000) and the non-rice farming populatfon is estimated at 1,835,000, 1
The estirated paddy consumption is 446,000 tons, and the excess quantu;;_
esticated ar 266,000 tons.

The milled rice quantity increased accompanying a gradual increas 1[,

of paddy production fn the past few years. The majority of the excess

province or in other provinces where production of paddy is not suffid
The storage capacity i¢ this province is 19,500 tons for warchouses
possessed by DOLOG and 18,300 tons for warehouses leased by DOLOG; 37,8¢
tons in total.

It appears that rxice is stored in the fora of paddy after harvestl:i-
faros in the South Kalimantan Province and is sold when it s necessary: _:—
cash it or as matched with a rise in the market price. The market pricesr%
for paddy and milled rice does not drop lower than the mfnimun supporui?}
price level {(floor price) even fin the harvest season due to such econoﬁ-rd
reasons as the nature of a local varlety of rice with high selling

prices, & rise in the parket price which caan be expected through storag, -

of the distribution picture for rice in this pravince.
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;Iéiié Basic data on the amount of rice related to storage and transportation
e oo — T
Province
Aceh |West Jawa {S. Sulawesi |S. Kalimantan
iy
BOTER L duction (x1,000 ton) s12 | 7,126 2,586 866
consumption (x1,000 ton) 34 56 21 10
opulation (x1,000) 2,631 | 28,115 6,059 2,070 |
houschold of farmer {x1,000) 370 3,246 735 277 |
E household of rice croppling 334 1,578 471 417
Sité;l"f-.‘l_ (Xl. 000) ]
e X population of rice cropping 1,669 7,887 2,356 235
Br_(x1,000) -
%) population excepting rice 942 | 20,228 3,703 1,835
2 ing farcer (x1,000) ]
i Mi1led rice consumption per capita 123 125 135 149
i {7 year (kg) ]
ed rice consumption per caplta 205 986 318 33
@@ vear (rice cropping farrer)
-]1,000 ton) _ _
ed rlce consumption per capita 116 2,529 500 257
1a’p year {excepting rice cropping
or) (x 1,000 ton) _ ]
494 5,506 | 1,258 446
321 3,514 818 290
47 151 179 20
3 ;;'_;: Tl capacity of warchouse in 51 403 148 38
_ Hgvince (x1,000 ton) 1
-I al capacity of Dolog warehouse i6 133 123 20
frijg‘rovince (x1,000 ton)
i. $ofplus (milled rice x 1,000) 185 1,082 849 266

ne -

Note) No. 6 - 12, 16 are estimated values
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2 rFarm Level

£ Acch Province

As the method for storage, paddy is contained in robust containers
'éed luzbungs made of baxboo and these lumbungs are located in corners of
farphouse bulldings or f{n adjacent sheds. Paddy may also be stored in
forn in wooden boxes located in main buildings or living rooms or In
By sacks or in bags made of coconut or pandanuses leaves,
1t is considered that the quantity of rice possessed at the farm level

{nis province s about 80% of the crop. The perfod of storage of paddy

8vout five months in the double eropplng area and fs about elevea ponths
'he single cropping area. The storage quantity is around 1.5 to 2.0 tons

3a average per farm except for large-scale farms. Storage i{s made in the

& of paddy in this province instead of storage in the fora of stalk paddy.

)} West Jawa Province

For storage of rice at the farm level, paddy is put in second handed

> for fertilizer made of polyethylene and is stored in corners of rain
:ﬂ$§dings or fun adjacent sicple warchouses.

Also storage is made in bulk
:fQE.in sicple stores called "luzbungs" which have been used for a long

E in this area.

The period of storage for home consucpticn Is five

ths at caxicun In the double cropping area, and cre year in the single

;?lag area. In realfty, however, the sfituation is eatirely different

'gkz that, Particularly anong faras on the periphery of large clties there
 é%uthose who consider sales in expectation of price rises caused by
'égfiuation of market prices. There are farss who sell all paddy of both
?;PS as it is f{n the distribution stage. Thus an outstanding contrast

1

-

Jfobsqrved according to thefr financlial condition. Thus an ocutstanding
égtrast is observed,

I

et O
]
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(3) South Sulawesi Province

In the surveyed area, harvested paddy is placed in bags and storeyy

sheds and lofts of maia buildings or {n simple warchouses made of woody ¥

plates located under the floors of main buildings. In the case of
lecal vavieties, stalk cutting is mostly done using small Finger knives -
to cut the rice stalk. The stalk paddy is bundled and stored as 1t sz
deying. It is stored in lofts at farms In the luwu District. There als
are cases where storage fs made in containers made from the stems of s,
pales. They have a log house structure with a width of about 1 m ang ;
length of about 1.5 m. The height corresponds te the storage quantity.
As the floor is located at a level of 30 - 50 ce above the pround,
consideration is made for ventilation and to protect agafnst humidity,
but they are defenseless agafnst insects and rats.

Private lurbungs for rice are avallable fn the Tanatoraja area an?
are uvsed for storage of stalk paddy. Thefr floors are elevated 1 - 1.55 -
above the ground using trunks of coconut trees as columms. As they '
provide good ventilatien, ft can be said that their structure is SuitaEE::
for wet tropical areas.

Aleost no drying or cleaning is made fn for paddy of selling geneniﬂ
at farms after harvest. The rice to be consumed by the farm Is drfed =i
then stored.

Storage facilities having a structure to prevent damige caused by
xats, insects and humidity and considered to be suitable in quality czs- -
not be seen at the fara level. ‘

The paddy for distributed rice delivered to KUD/BUUD is usually
stored at the fara level for 2 to 3 weeks. The foroer distribution
channel with large size rice mills as the nuclel rmade a change in the
past few years due to the penctratfon of scall size vice mills at the
farm level. Accordingly, the milling cost decreased and the situaticn
changed to such a state that fares are directly concerned in the millic
market.

Such changes in the realfties of distribution will probably pro-

gress in the direction of gradually increasing both the quantity and
duration of storage of paddy at the farm level in the future.

- -




4 South Kalimantan Province

: Until HYVs were recently Introduced, fares in this province in general
vsing small xafves to cut the rice stalk, drying stalk paddy under the
}..d vere storing stalk paddy as it is piled in lofis of main buildings
buildings constructed as sheds, After fatroduction of HYVs, however,
3 .tlored the rice in the form of paddy, and usually it is stored in
's Jhile contained in containers called kaindai (Fig. 4-37) or
as (Fig. 4-36) pade by weaving bamboo or coconut stems. The container

sdcity varies by the family sfize and crop, but many are of a capacity of

> rdingly, the amount of stored paddy at the farm leve}l is naturally
Ej'- ,;,'; o coopared to other provinces. The stored paddy is dried twice (sun

fing cethod using mats)and is cleaned (using winnowers). Its cean

§t the loss in this stage is quite large.

in order to reduce the loss during storage at the farm level, it fis
¢2ssary to prooote fmprovesents in the rethod for storage at the fara

1 through activities of PPLs.

Lo
s

423 XUD Level

Aceh Province

Warehouses are single-story wooden buildings with a capacity of 300

roofs are finished with steel sheets. Although floors of newly
structed varehouses are elevated 90 cm, the floors of old warehouses
1§ not elevated. Considerations for preventing the entry of rats, birds,
€43. are oot sufffctently made. For example, warchouses were seen la which
% nets for preventing the entry of birds were broken, the roofs leaked

4 /or there wore gaps fn the plates along the side wall. The majority of

- 13 -



The paddy purchased by KUD fron farms is milled at relatively ear},
tices and is sold to DOLOG or fn the general market. therefore, the iz

W

storage period {s as short as 2 to 4 moanths.,

s e
R RPN AP L

{2) West Jawa Province

The nusber of warehouses owned by the KUD organization ia WeStJa¥

Province is 432 buildings, and the capacity per building is 100 to 20y o

Warehouses of KUD scattered mainly in rfce producing areas are largely %-
diversified. Presently some of them are of a simple wooden structureﬁg

slate roofs and sope of them are roderm warchouses of prefabricated st
structure,

Roofs of buildings are finished with steel sheets and broad
windows are provided in general under the eaves. All of these wlndowsb;

wire nets for protection against birds, but aany are broken. There Mi{

leaky places in some warehouse and leakage is a problem in storage int&?
rainy season. W%hen the storage functfons of all warehouses are observ,

as little as about 20% of all warehouses are regarded as relatively g&f?

warcehouses,

.‘.‘.;‘.‘Aml‘ﬂ“ ot T W“l\'.\‘l"ﬁ

One of the functfons of XUD is to process the paddy purchased fﬁi%
fares into a product which matches with the standard for delivery to

|
o

DOLOG. KUR warehouses, therefore, are places where purchased paddy isié_ﬁ

and cleaned. The period of storage in these warchouses therefore is
relatively short,

b e TR

3

Dryers made by R.A. Lister of U.K. have been installed at some KT

PUSKUD warehouses. The nusber of these dryers installed by this tirce is
not large because dryling costs with these dryers are high compared to
sun—drylag. However these dryers are used to prevent losses to raw pz2ll

during erergencies when the rafns continue and sun-drying cannot be dose

in the rainy season.

Warehouses owned by PUSKUD are mifoly made of wood or steel., Roufs

are finished with steel sheets, floors are finished with concrete, and

plates, bricks, steet sheets, etc. are used for the walls. The capacits

per warehouse ranges from 500 tons to 4,000 tons and

wany large-scale warehouses,

there are relativel:

Warehouse functions begin in February with inconing crops

vhen harvest in the rainy seasons begins., 7The period up to July {is the

The shipping period begins in October and the storvage
quantity gradually decreases aftervard.

storage perlod,
This is the storage pattern ini
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The perlod of storage of paddy ia private warchouses lcased by
tween 4 and 8 months, and paddy is stored entirely in bags.

ment in termns of warehouse functfons and managerent is

the nusber of KUD warehouses located in South Svlawesi Province is 369

1982 as shown below. The majority of them have a small capacity of 100

re nets for preventing entry of birds.

kKUD warehouses provide interpediate processing functions as undried

Brehouses before delivery to DOLOG. Accordingly, many KUD warehouses
e equipped with drylng yards made of concrete as well as rice mills.
.~ Harchouses equipped with dryers made mostly by R.A. Lister of U.X. were

. BFcasionally observed, but these dryers are not fully utilized in practice

‘Boouse the drying cost is high compared to sun-drying.

4} South Kalimantan Province

The nuzsber of warehouses owued by the KUD organizatfon in South
] licantan Province fn 1980 was 45 as shown below, and when the 41 under
astruction and being planned are added to theo, KUD will have 86 warehouses

the future. (See Table 4-7)




Tabie 4-7 Total KUD Warehouses in South Kalimantan

i e e

Under
Kabupatan Existing Construction
Banjarcmasin N U 3 -
| Banjar 3 2_ -
| Fapin o ? 3 SR
H.S. Selatan 5 ] 11
H.S. Tengah 9 ?
kﬂl§' Utara _ 4 )|
Tabalong 3 3
_Barito Kuala R 5 6
Tanah Lalt 5 4
T
Xota Barn 1 1
Total 45 41

The majority of these warchouses owned by XUD have a small storage capal
of 100 to 200 tons on a paddy base.
roofs finished with steel sheets or slates, with walls finished with si=

sheets, wood, blocks or bricks and with floors finished with bricks or

concrete.

All of then are wooden structures s

Ventilation windows covered with wive nets for preventing et

of birds are located under the ecaves for ventilation of the lofts.

temperature rises due to direct sunlight in the day tiwe.
have been designed for storage under conditions of high teaperatures &

high humidity in teras of their styvucture, as the preliminary purpose o

No warvehousd

L

Ll
ST

R -

o

these warehouses is not storage but a place for perforeing an intercedis

function ia the process of distribution (drying and cleaning for delivis

to DOLOG).

KUD warehouses equipped as ancillary equipzent with rice =il

sun-drying yards (usually of a scale of 3 to 4 tens per day) and rarely ¥ .

dryers (mainly those made by R.A. Lister of U.K.; alnost unused at thfiiil

tice)d.

the functions of KUD ave, as seen in activities in other provics

to purchase paddy at the floor price, dry and clean the qualily levet

natches with the purchase standurd of DOLOG and to deliver it to DOIOC.

- 126 -



In veality, however, KUD fs not very active because the transportation
2 chinery are not well equipped while personnel required for upkeeping
perations 1s not sufficient. Under these circumstances there are many
s where processing (transportation, cleaning, drying, miiling) iIs

sted to comoercial rice mills, who are members of KUD, or to PUSKUD,

orber of cases fn which KUD itself processes products delivered to

- g

sl is small. Katurally, therefore, it is difficult to say that warchouse
d by KUD are used for performing their original storage functions in the
':ess of distribution.

However, cases were observed where DOLUG paddy was temporarily stored

24 B

3
]

Wio's warehouses.

DOLOG Level

Aceh Province

t The capacity per building for DOLOG warchouses variles greatly in the

% . of 400 to 2,000 tons. Warchouses are usually single-storied wooden
Jdings having rooves finished with steel sheets and side walls fiaished
steel sheets, wooden plates or bricks. Floors finished with rortar
‘}i elevated about 90 cm off the ground. Warehouses of steel structure
T_E:ng relatively modern facllities were also observed. The storage period

”:- to 7 months in the case of paddy and 4 to 10 ponths in the case of

DOLOG warehouses, compared to warehouses at other levels, are suitably
irjjided with countermeasures against damage caused by imsects and rats in
'izraspcct of storage. They also play the role as the nuclei of the
‘:jttibution vechanism, and control the market prices while serving as
finals in the market.

Rice mills are usually equipped, as anclllary equipoent, with single-
'igried wooden warchouses fn gencral. Foundations and floors are rzade of
l;;crete. rooves are [inished with steel shects and side walls are finished

steel sheets or wooden plates. Ventilation windows are provided under
_ caves and are covered with vire nets, but they are broken and are
VPQ‘GSS in many places. These warchouses are partially leased to DOLOG,

?ﬁ‘paddy in these warchouses are milled and shipped in accordance with

- i -



(2) West Jawa Province

Karchouses owned by BOLOG are large and made of modern prefabricase;';
steel or wood. Floor levels are elevated 90 ¢m above the ground,

are finished with steel sheets, floors are made of concrete, walls gy,

finished with steel sheets, wood plates, bricks or mortar. The Capaculg'ﬁﬂ

per unit of building is 1,000, 2,000 and 3,500 tons.

These warehouses play roles as the nuclef of distribution 1n boty %

production area and consumption area. TJhat Is, storage of paddy and nll'_é

tice delivered from KUD and large scale rice mtlls are the mifn functic

in the production area, and acceptance of milled riceé from the productizx|

area and its storage are the main functions in the consunption area.
The usual storage period is 4 to 10 months

for milled rice and 6 1o 7 ooy
for paddy.

DOLOG warehouses function to control zarket prices as located in t%

distribution zechanisn as described earlfer, and at the same tirme, they

also serve as lerminals and their storage operations are favorable at 1

present time. If special comment is required

of warehouses and suitable isplecentation of countermeasures agafnst
caused by insects and rats compared to storage at other levels ean be
peinted out,

Warchouses leased to DOLOG/SUB DOLOG at the present time are

steel, and the capacity is around 1,000 1,500 @
buildings have rooves finished

woodei ¢
ons per building, These
with steel sheets, concrete floors and vili:

bricks, steel sheets of the like, and bdro:!
windows for ventilation are usually located und
wire nets,

finished with wooden plates,
ey the eaves and covered

Starage of paddy is entirely done in bags. The Storage perfod is
usually 4 to 6 conths for paddy, and it {s relatively short for milled
Insecticides and rodenticides fg vsed, and storage managepent is

done in accordance with instructions given by DOLOG,

ﬁMmi-
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{(3) Sourh Sulawesi Province

Rarchouses in this province owned by DOLOG, owned by KUD and leasel

from private sector under the management of DOLOG and the progran for
construction of warehouses in 1952 are 2s {ollows,

_lm_
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4-8 Storage Capacity and Location of Warchouses

Table -
in South Sulawesi Province
(ton)

Dolog Owm Contracted Total

PPGR GBB sP
A&, aikang - 21,000 - 5,000 26,000
' 2,000 7,000 - - 9,000
Jre-Pare 18,300 14,000 - 6,700 39,000
s 3sidrap 4,450 16,000 - 8,400 28,850
ATy 3,800 10,500 3,200 2,250 19,150
£ 3Bulukumba 2,800 4,000 1,000 2,200 10,000
2,600 4,500 - - 7,100
., Pandang 6, 150 - - 2,400 8,550
40,100 77,000 4,200 26,950 148,250

F Seurce:

014 godown
Permanent godown

o

[~ <}

-]
ot ae

DOLOG, S. Sulawesi

12a -

: Seai permanent godown {Temparary)



Table 4-9 Programs of Warchouse, 1982 (South Sulawesi Proving

Level 11 Level Illﬂ_ﬁﬁ‘
Location ) GBB sp GBB Sp
' ——]
1. Panaikang - - - -
2. Polwmas -~ 2,000 B 3,000 |
3. Pare-Pare 4,000 2,000 16,560 20,00)
4. Sidrap - 14,000 7,000 14,000
5. Wajo - - 2,000 9,000 - 7,000
6. Bulukusba 1,000 5,000 - -
7. Palopo 1,000 1,000 - 5,000
8. U. Pandang - 3,000 3,000 3,000
Total 8,000 36,000 18,500 52,00

Source: DOLOG, S. Sulawesi

Storage capacity is at four levels, i.e., 1,000 tons, 2,000
tons, 3,500 tons and 5,060 tons. The storage capacfity and number
of buildings for each warehouse are matched with the required
storage quantity in the route of distribution. The structure of

a new warehouse recently buflt is prefabricated steel.

Construction work for this warchouse was executed by an Indonesian
contractor. The building is of a gable structure, the roof is finished
with steel sheets, the lower part of walls is made of laid bricks

and portar finfsh and the upper part of the walls is finished with steel

sheets. The floor is made of reinforced concrete and is elevated about ¥

ca froa the ground. Usually louver type panels are mounted on the gable

side as ventilation holes, and the roof fs not equipped with ventflators.

No heat insulation materials are used on the back sfde of the roof, but
the protected sections under the eaves are covered with wire nets for bidd
protection and entry of fresh air into the loft section 1s peraitted.
Doors for warchousing and shipnent are made of iron and are a double opeaii

type. Screen doors are provided inside of the ifron doors.

As the storage standard of DOLGG, paddy is packed fn 70 kg bags ard
milled rice is packed in 100 kg bags.

It 1s usval that these bags are
stacked in 20 o 25 layers in Tsuparu

¥M2thod (5 bag make one layer)
arrangerent,
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: The storage period of milled rice is 4 to 6 months, Facilities and
aagesent Of warehouses owned by DOLOG are relatively good. The principle
ngirsi—in, frist-out™ is relatively well observed, and chenmical spraying
2 4 funigatlon are periodically conducted.

: As a result of large increases in production under the Lappo-Ase Project
slencnted fn three districts including the Bone District, the product

: antity far exceeded the storage capacity of DOLOG warehouses. Faims

k- sld not sell paddy to DOLOG and they tenporally stacked paddy in the open

d covered with poly sheets. The total storage capacity in three districts
which the Lappo-Ase Project was implemented was 4 buildings, 3,000 tons
fore the project, but it is said that 6 warehouses, 6,000 tons {4,000

vas of which are temporary warehouses) were constructed after Isplemeatation
f the project. As there s a possibility of crop increases again in the

ature, expansion of warehouse facilities will becore necessary.

4} South Kalimantan Province

Yarchouses in South Kalimantan Province managed by DOLOG are divided
:_mto those owned by DOLOG and those leased from private companies and KUD.

':l'ae storage capacity is as follows.

DOLOG Warehouse 19,500 ton

. XUD and leased from 17,100 ton
private companles

Total: 36,600 ten

AT oA RO

-'f‘:ms these warehouses, four buildings are located in the port of Banjarmasia,

¥3ich is a large consumer area in this province, and one building is located

-{ﬂ Barabal. Medium size warchouses with two buildings are located in
arabal. Besides these buildings, four warehouses (storage capacity:
.:.’-'31.200 tons) leased from XUD and 23 warchouses (storage capacity: 15,900 tons)

;fflfased from private companies are used. Most of the KUD warehouses and

zerally not good. Accordingly, DOLOG planned 24 warchouses and the

- Bl -
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Banjarmasin 3,500 ton

Martarura 3,500 ton
Rantau 2,000 ton
Barabat 2,000 ton

Total: 11,000 ton

¥archouses owned by DOLOG are large in general. Moreover, piling i
neatly done at these warchouses. [Insect control activitfes {Inspecticy

and extermination) are also done perfodically. Thus, storage ranageresy

is generally good. W%hat is mainly stored in these warehouses is paddy,
and its mean storage perfod 1s relatfvely short, that is, 3 to 4 ponths.
Monthly storage condition of milled rice is showm in Fig. 4-40-1.
period is relatively short, that is, 3 to 4 months. Monthly storagecaﬁ,%ﬁ
of milled vice is shown in Fig.4-40-1, )
As a point that requives attentfon in the building structure, fler: ¥
of warehouses (BGG ANTASARI, 3,500 tons x 4 buildings) adjacent to part = &
Banjarnasin settled by 30~40 ca in the period of ffve years after constr. -

tion dve to low soil support. Some bulldings are dangerous, and this _
settlerent of floors has reached a stage that cannot be overlooked. The- j
a fear that such settlerment of soft ground may contlnue In the feture 2t:f°
rate of around 5 ¢m per year, and countermcasures are required as scon 3
possible.

The majority of warehouses of the commercial sector level were built
as ancillary facilities for rice mills, and they ave scattered in places
of consumption and places of collection and distributfon such as

Banjarmasin and Barabai. Many of the warehouses in Banjarmasin are locs: [§
along vrivers.

These warehouses are old fashioned and the buildings are not eore t:

tezporary structures. Furtherrore, storage manageceat is fasufficieat, =ff

the storage capacity is as small as around 300 tons on an average exceft

for sore warehouses belonging to big rice pills.

- 132 -



UTUTWIITY YINOS VT UOTITPUOD wooag OOTY PRILTR ATuauoK Th=y’21d

PR6T 11adY
SUBSUMUTTRY UINOR TRoTo0 THNaAnog

wavow §ouegd nzﬂmz:u:?: § UMyl Wy Wi ¢ounrHy aou I

o TS G L anad 1 uryy aow
wysuow 4 uryd KNS wLIUOW PRCLE] 9...2:“ ayauou g1 urud NEDT RUIUOW A } D
|

< Hny sqnr unp Awy 1@, ‘adv

Lo cong mo _turr san0 rana

’

NN
SN g
MO

NN L
NONNN

m
/

SN il

NN

RSN

E=

0

(34

b

(wuel 000)



4-3 Transportation

Each one of the working processes which begins with reaping after hary,
requires a logical means of transportation matched with the handling scale,

That is, the object of transportation begins with stalk paddy cut on the

field and terminates with rice milling for consumers in the final stage.
The means of transportation selected for these varied stages are diversifig

from huzan power to trucks as matched with the transportation quantity.
4-3-1 Introduction

{1} Aceh Province

The estimated quantity of paddy and milled rice sold to the market E -

from farms in this province is 116,000 tons, and a quantity that is equivalex}

to about .65 times this quantity, that is, about 191,000 tons, transported
as paddy and milled rice. {See Table 4-5)

¥When this province is observed as classified by district, transportatie

is done from production districts such as Aceh Pidie District, Aceh Utara
District and Aceh Selatan District to Aceh Tengah District, Aceh Besar Distrizf
and Sabang District in the form of paddy or milled rice. The majority

is done with trucks, and it appears that there is no problem in particular
in t_. s of the number of trucks required for transportation of paddy and
wmilled rice. It is packaged in gunny sacks and also because consolidatiocn
of trunk roads has made considerable progress, the loss during transportatis

is extremely small according to our observation.
(2) Mest Jawa Provicne

The estimated quantity of paddy and milled rice sold to the market fros

farms in this provinee is 2,529,000 tons, and a quantity that is equivaleat

to about 1.6% tiwes this quantity, that is, about 4,173,000 tons, is transpors !

as paddy and milled rice. (See Table 4-5)

Six districts (Bekasi, Karawang, Subang, Indramayu, Cirebon, Majalenka)
in the northern plateau consitute a huge granary that produces about 60 ~ I¢!

or

of

even more of the total production of rice in this province. Milled rice
about 2,000 tons is transported daily to Djakarta froam this area. The

total quantity is about 730,000 tons per year, and it is said that the

annual consumption per capita of milled rice in Djakarta is about 112 kg.
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pesides, over 200,000 tons per year in milled rice base is transported
.:f'gainly as milled rice from the Bandung Plateau to three places of consupp-
'::.gion, that is, Bandung, Bogar and Sukabunl,

The majority of the transportation described above in West Jawa Province
."Lalso depends on trucks. Consolidation of trunk roads has made considerable
, progress in recent years and losses were extremely minor according to our

B chservation.

(3) South Sulawesi Province

The estimated quantity of paddy and mitled rice sold to the market from
farss in this province is 500,000 tons, and the quantity that is equivalent
to about 1.65 tiwmes this quantity, that fs, 825,000 tons is transported as
::4 nilled rice. (See Table 4-5)

Rice production in this province is the largest among outer Jawa, and
excess rice is transferred from this province to other Sulavesi provinces

in vhich preduction is insufficient and to large places of consumption

4 cn Jawa Island every year. As it is expected that the BIHAS/INMAS project
“H yill make further expansion in the future and that production increasing

projects such as the Lappo Ase Project which was successful in the Bone area

vill be implemented in the future, it is anticipated that there will be
further increases in the surplus of rice in the future.

There is a possibility of increases in excess rice by about 100,000 tons
.:'} each in the future. Serious shortages of warehouses and problems in trans—
portation occurred as a result of a rapid increase in production by impleaeata-

tion of the Lappo Ase Project. Inter-island tranportation from this proviaoce

vill be discussed elsewhere.

. o -
o

For transportation at the present tice, only the trunk voad belween
Ciunpandang and Parepare is relatively well consolidated, and it is

considered that the loss caused by truck transportation is relatively minor.

-
ki

-

{4) South Kalimantan Proviace

The estioated quantity of paddy and pilled rice sold to the narket
fren faras in this prevince is 257,000 tons, and a quantity that is equivalent
10 about §.65 times this quantity, that is, 424,000 tons, is transported
as paddy and milled rice. (See Table 4-5)

It is said that an area of over 500,000 ha which can be converted
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into paddy fields are located in this province with a large swamp 2one it
extends to the basins of the Barito River and Negara River which YUn g ¢
wvest side of this province toward the north. If development of these gr.f
is undertaken in the future, handling of excess rice produced as a ressy b
will be greatly magnified as problems in storage and tramsportation,
Transportation at the present time is mainly dependent on fiV?rseti
for some areas in which trucks may be used, as this province extends viy
river zones as the auclei. Accordingly, small size boats, which are ig-

convenient and cost more than trucks, are used for transportation, whicy:

8 g o A e P O e

a large handicap due to geographical conditions. Even for land transper:
there are no geod roads except for a national highway of over 200 kma, il
spans the provincial capital of Banjarmasin aad Tanjung, anrd runs inla=d ]
in a north - south direction along hilly ground. 2

The national highway that leads to the adjacent East Kalimantan Pro-f

along the coastline is also not completed, and it should be said that
consolidation of roads for inland transportation is slow.
¥hen the problem of transportation in this province is considered is b °

the future, how to functionally combine river transportation with larnd

transportation will be a major subject that will naturally require exi::

B

for this province in relation to the development of other industries, io

order to reduce the cost of transportation.

4-3-2 KUD Level

(1) Aceh Province

Transportation from farms to KUP warehouses, rice mills and so fortt

is done by means of bicycles, motorcycles, soall size trucks, ete. with =

contained in bags made of coconut leaves, guany sacks and so forth. The

forms of transportation in 1972 were 517 by carrying poles, 432 by bitfcusj
4% by hand carts and 2% by trucks. (I BRAMIN HASAN, RICE MARKETING IS AT
Transportation of paddy in gunny sacks {content: about 70 kg) ard
bags made of coconut leaves placed on bicycles and motorcycles was often
observed. As these sacks and bags are well maintained

» spillage of paddy
was rarely observed. However,

a load of 70 kg appeared to be too large a
too heavy for a bicycle. Even when paddy is transported using trucks, it

was observed that the maxinun payload is exceeded to a considerable extest-

It is considered that the qQuantity of paddy sold by fams to Kub and
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By xup registered rice mills is over 61,000 tons. However, because there

situations where merchants purchase paddy from farms and sell it to
and where merchants purchase milled rice from KUD, 1t is considered
“Bat the actual quantity is larger.

3 The quantity of paddy purchased from farms by village collectors or
23,11 traders is estimated to be several tiomes as mach as the quantity of
'._{“dd)' supplied to people other than farms. The scale of these dealings

1 be estimated from the fact that ultra-small farms sell rice in their

R csession to merchants and buy willed rice as required from merchants

vhen perchants make direct purchase from farms, they usually use
cycles or small size trucks. The gunay sacks used on these occasions
re will mafantained second-hand gunny sacks, but cargo handling done by
'i-rchants is not as careful as that by farmers. Spillage of paddy due to

reakage of mouth straps is occasionally observed and collapse of bags on

rucks s also observed, but it §s used to carefully recovered on each

< “§ccasion by workers.

“7) West Jawa Province

Farcs generally transport paddy by their own peans to have paddy

illed for their own consusption and for delivery to KUD. Second handed
~pags of fertilizers made of plastic sheets are used for such traasporta-

-;—;-:lim, and bicycles and motorcycles are used as the means of transportation.

ey

iParticularly for delivery of a crop in the rainy season, because of the

~ Ji.ct that the harvest is in the January-February period of the heaviest

L rainfall, the paddy is put in bags made of plastic sheets in the state

f tere foreign matter is nixed In without any processiag such as dvying and
cleanfng by the farms themselves, and in many cases where the entire
quantity is sold to small traders and village collectors at pricess less
than the governoent supported price. The paddy sold to these traders is
'-";'-H breught into cormercial rice atllls where cleanfng, dryfng and milling are
§ done.

The quantity of paddy which is put into distribution channels by

4 these cormerclial traders in the entive West Jawa Province at the present
~¥lire Is estimated as about 3,700,000 tens.

. Transportatfon in this stage is done by bicycles, rotorcycles and
szall size trucks and the crop is put in 70 kg plastic bags as already

-1 described. Cargo handling is done cavefully in this sUage, and losses

. 3 Are pinor.,
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(3) South Sulawesi Province

Village merchants visit farms and dfrectly purchase paddy immediate),

after threshing in most cases. Theve also are cases where farws bring

paddy to traders using horses, small size trucks, ete., The transportatic
charges are 5 v 10 PR/kg (within sub-districts), and horse rental is aroyy
500 RP each way, which is rather high. Consolidations of the foudations
for ficlds and roads ave inferior in general and a suitable means of
transportation is not available. Therefore, the transported quantity is
ninor and the cost is high.

Many of the KiDs do not have a means of transportation such as trucks
and they even do not have subcontractors in some areas. Accordingly, KiD

activities are limited by a lack of a proper means of transportation.

(4) South Kalieantan Province

The distribution channel from farms is about the sare as that in
other provinces with not cuch difference. 124 KUDs are in this province
at the present tice, and 102 of them are organized by rice productfon
farms. There are many rivers in this province as already described and
developrent of another reans of transportation has beea delayed.

We had an impression that regional KUD activities are also resticed
te a major exteat by the presence of many rivers. FPaddy prices
at farms do not Eall lower than the governcent's floor price throughout

the year. It means that the the majority of distributed paddy is mainly
local varieties with high marketability ard the paddy shipped out of

the farms is well dried and selected which gives it high added value.
Therefore, the reality of the situation is that farms sell paddy to correni
traders at high prices rather than KiDs.

There also are cases, on the other hand, in which member commercial
traders of KUDs purchase paddy from farns on behalf of KUPs, mill the pa¥s
and sell milled rice to DOLOG.

In this case, the majority of the paddy was a HYV series sold at lo¥
prices. Distribution at the village level is such that village gathering
traders purchase paddy, this paddy is gathereed by brokers having transporiz §

tion ©eans on both rivers and land, and is then delivered to rice traders




or rice mills located in places of consumption in towns.
The quantity transported at one time in this stage is small, cargo
fhandling is done carefully and it was observed that the loss during

Etransportation was minor.
4-3-3 DOLOG Level

‘ (1) Aceh Pravince

XUDs supply all paddy or milled rice purchased by DOLOGC. New bags

are used for transportation between KUDs and DOLOG. Paddy is packed in

70 kg bags and milled rice is packed in 100 kg bags. As nev bags are used,
the loss caused by breakage of bags is minor compared to that at the farm
level. The quantity of paddy or milled rice released for emergencies for
sdget groups such as military forces and governaent employces and for

3 ccabilization of market prices in the past ten years was about 20,000 tons
4 at naxizn per year. Milled rice of about 10,000 tons at maximum per year
 vas supplied to goverament concerns including military forces.

targe slze trucks of 5 tons to 10 tons are used for transportation

at this level.

{2) West Jawa Province

Sew bags are used for transportation at this level like in other provinces,

and the frequency of damage to bags is less compared to transporlation at other

levels. Trucks with a S-ton capacity and 10-ton capacity are used for trans-
portation. Although transportation is done with the maximun payload far
exceeded, traders who speclalize in transportation of rice participate in

the transportation operations. Fruck marshalling during cargo handling

at varehouses requires time that is beyond expectations. A long waiting

tice at warchouses will probably become a transportatien bottleneck in

the future.

(3) South Sulawesi Province

The handling quantity of DOLOG in 1981782 in this province was
179,620 tons in miiled rice base (paddy 50,849 tons, milled rice 146,568
tens). Release of rice by DOLOGwas 30,226 tons to military forces and

government concerns, 220 tons for controlling the warket and 150,742 tons




to be transferred outside of the privince; 181,188 tons in total.
(Fiscal 1981/82) (See Table 4-10, 11)

Table 4-10 Procurement of Rice im Last 5 Years (South Sulawesi proviec

|

ﬁ

L e g s i p A S e

I

Year Paddy Hilled Rice Equivalent Rice
{ton) {ton) (ton) |
1972778 44.635 32,513 61.52}
19728/79 11.3815 78.075 85.755
1979/80 5.614 58.292 ___61.941 o
1980/81 14.263 198.961 118.232
1981782 50, 849 146.568 179.620
Source: DPOLOG, S. Sulawesi
Table 4-11 Distribution of Rice in Last 5 years (South Sulawesi provimef -
) . Market Inter-
Year Arny{?ﬁi;cials Operation Frovince :2;2;
(ton) {ton)
1972/78 19.603 3.0723 66.701 89,461
1978779 23.2817 16 52.293 75.656
1979/80 17.925 16.925 60.455 94.5%
1930/81 18.237 5713 106.430 | 125,240
1981/82 30.226 220 150,742 181,155
Source: DOLOG, S. Sulawesi
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[t is estimated that the quantity of rice being surplus in this province
;s 988,000 tons or more of paddy. The range of distribution is limited
Jue to the influence of self-sustaining agriculture, and the majority of
paddy is milled at private rice mills. Retailing is made through gathering
traders and brokers at local markets held a number of times per week,
[n town aveas, cice (local varieties, feproved varlieties, joported
rice, glutiaous rice, etc.) is sold by retatlers. Traders also per-
forp shipping operations for milled rice to neighboring islands and

even to remote areas such as Irfan using small boats {around 5 - 20

tons).

paddy and milled rice gathered by KUDs and some commercial traders carrey
pilled rice to DOLOG warchouses using 2 - 5 ton trucks or larger vehicles.
Transportation to DOLOG warehouses is sequentially made as the end of the
harvest season draws near. Over 50 trucks form a line not only on the
precises but also on the road to the warehouse. There are cases where trucks
cust wait two or three days before warehousing can be done and troubles
occur between the warehouse and the truck drivers. It is considered that
there are probleas in the method of inspection of rice and ailso in the
rethod of inspection of rice and also in the methods of warehousing and
shipping. Efforts should be made to reduce such losses in transportation
tice through introduction of machines such as belt conveyors for stacking.
The gunay sacks used are new sacks supplied by BULOG. Packaging is
fira enough, as guidance is made from DOLOG to sew the opening at least
pine times using double gunany straps (seven times for small sacks). However,

the wveight of 100 kg per bag is too heavy, for minual handling.

(4} Scuth Kalimantan Province

The quantity of rice distributed in this province is estimated at
about 365,000 tons (dried paddy base), and excess rice of about 196,000
teas fs transferred to other Kalimantan provinces rafnly by small beats
of 50 tons. These other Kalimantan provinces are a lot of undeveloped
areas of mainly swamps and virgin forests, and enly local varieties of
low productivily are cultivated. As supply of rice is fosufficient io
these provinces, and these provinces are dependent on supply fron maoy

places in the country.
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Rice from many places in the country is once unloaded at Banjarmasin, ang
is then transported over roads or on rivers.

Hand hooks are used for handling bags of rice transported over the
sca from other provinces. As rough handling {s made, splllage of a con-
siderable amount is observed. It is necessary to fntroduce machinery
for work requiring marshalling of a large quantity such as cargoe handling
at a port and to iwprove equipment and work for facilitating handling,

It is considered that the necessity for such improverent is particulan,
great for this province in which transportation by ships has a large share,
as well as from the aspect of iaprovement of cargo handling efficiency.

The quantity purchased in 1979/80 vemained at a low level of 255 teas
of paddy because the government supported price was lower than the parket
price. Im 1980781, however, the accomplishment was 19,783 tons, which was
close to the target valuve. Although the target value was 27,500 tons for
1981 /82, the achieverent was only 10,410 tons, as the market price was al-

ways above the government supported price as in 1979/80. (See Table 4-12)

Table 4-12 Actuval Paddy Purchasing Record in Dolog, S. Kallmantan

KU D NON-XUD

Fiscal Year ToTAL ;

ton z ton y 4 {ton) :

72/18 2,681.24 | 13.6 16,980.00 | 86.4 19,661.2¢ |

S sk T

78179 5,212.21 | 21.0 19,625.00 | 79.0 24,837.90 |
719480 - - 155.74 |100.0 155.74

80781 17,783.17 | 89.9 2,000.00 | 10.1 19,783.17 |

- -

81/82 10,410.02 |100.0 - - 10,410.02 '

Source: DOLOG, S. Kalicantan
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As seen in this table, the majority of rice distributed in the market

.}J;_r. pandled by the private sector, and a large quantity of milled rice is

50l in markets of various areas with markets of major cities such as

3n_|ama$l“n Hartapura Amuntai, Kandangan, Barabai by aumerous retailers

a a seall scale.
Although trucks are mainly used by DOLOG inside the province, problems

Foccur for transportation particularly during the rainy seaosn because floods

“3occur in swWwampy areas and the collapse and breakage of roads and bridges

Asccur. Road conditions are not good in general with insufficient counter-—

égeasures against raio in the rainy season. Accordingly, use of large size
i trucks 18 difficult and trucks of Z or 4 tons capacity are mainly used.

; small boats (10 v 30 ton class) are used for Llransfer of rice from the
3nasins of the Barito River and the Negara River for which no roads are
3.vailable and also for transportation of rice to places of consumption in
3these basins from Banjarmasin., Iefrastructure has not been consolidated for
} either land or ship transportation at the presenl time, and accordingly,
tke cost of ship transportation is high compared to land transportation.

1 (Sce Tables 4-13, 14)

fable 4-13 Truck Fares Im South Kalicantan

Distance Fare (Rp/kg)
¢ - 15 kn 3
- 30 4
- 40 4.5
- 60 5
- 15 5.5
more than 75 kn 6

Source: DOLOG, S. Kalimantan
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Table 4-14 Fare of Shipping in South Kalimantan

Destination bistance EEEE"QEEEQE.'
BANJARMASIN ——» Muarataweh 350 km 28,000
" ——> Buntok 220 28,000
. —3% Harabahan 40 13,200
" —> Kualakapuas 40 13,208
" —72 Sanpaf 500 35,600
" —> Pangkalanbun 700 49,000

Source: DOLOG, S. Kalimantan

Penetration of imported trucks, which are excelleat in durability and

econoay and the number of which is said to be over 3,000in Banjarmasin ales '

can be raised as a reason for these differences in the trucking.

4-3-4 Inter-1sland Transportation

Inter—-island transportation is mainly made for transfer of rice from t:
three major rice-producing areas - East Jawa Province, Bali Province and

South Sulawesi Province - Lo provinces ia which supply of vice is insufficicf

and for partial dezestic transfer of imported rice.

was 750,000 - 800,000 tons in 1980/138].

The transfer quantity

Producticon at major producing
areas largely grew ia this year, and azbout 600,000 tons of rice froo East

Jawa Province, about 40,000 tons from Bali Province and about 80,000 tons
from South Sulawesi Province were transferred to provinces in which supply

of rice is insufficient. ({See Tables 4-15, 16, 17, 18, 19; Fig. 4-10)
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Table 4-15 BULOG Inter-Proviacial Shipments,

1978

From To Total
T

. ta Jambi 18'015
1. Jakar West Sumatera 3,200
West Java 40,000
West Kslimantan 2,950
East Nusa Tenggara 500
Bengkulu 5,000
2. Central Java Yogyskarta 12,000
West Kalimantan 7,550
Jakarta 5,000
3. East Java East Nusa Temggara 24,025
Jakarta 5,000
East Tiewor 3,000
Southeast Sulawesi 7590
Yogyakarta 24,000
South Sumatera 5,000
South Kalimantan 1,500
Irian Java 5,400
East Xalicantan 2,000
Haluku 2,000
West Nusa Tenggara 4,200
Laspung 1,000
4. South Susatera Bengkulu 2,000
S. North Sumatera Aceh 2,100
6. West Sumatera Bengkulu 6,575
7. North Sulawvesi Haluku 10,500
Central Sulawesi 18,500
8. South Sulawesi Rest Kalimantan 3,000
Southeast Sulawest 12,435
Central Sulawesi 6,000
East Kalimantan 12,313
Maluku 10,250
East Nusa Tenggara 2,000
9. West Nusa Teaggara East Nusa Tenggara 7,053
East Ticorx 3,200
East XKalfmantan 2,500
10. Bali Hest Nusa Tenggava 3,250
Fast Nusa Tenggara 7,400
East Ti=zor 2,000
Sculh Supatera 2,050
East Kalimantan 4,863
Jakarta 4,600
Central Java 2,550
11. South Xalimantan East Kalfmantan 1,300
Central ¥alimantan 1,000

Source : Badan Urusan Logistik (BULOG)
J— )
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Table 4-17 Estimated Quantity of Milled Rice Shipmenis
by Various Modes 1978 (in 900 tons)

Quantity Proiugiion

1.Production (Q) 12,593 100

2. Estimate X not marketed 11,439 65
(652 ) 1

3. Sea Transport - inter - 421 3
fsland 2)

4. Rail Transport 93 3)

5. Other Land Transport 5,511 32

6. Y¥mports 1,850 10.5

Sources : Froduction : CBS
Rail Transport : PJIXA
Sea Transport ! BULOG

1) Most of this was transported to the saall will for eiiling
before consusption on the fara.

2} BULOG authorized shipzents only.
some unauthorized shipeents.,

3) Less than 1%.

There also may have been
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Table 4-18 Release Capacity of Some Ports for Food Logistic

1

e i e el L T

For inter fslands

Average loading

Average of ghip-

é i I. Aceh {Krueng Raya)

3. Riav (Dupatl)

4. West Sumatera

5. South Suratera
(Palembang)

?_1 6. Jakarta {Pasar Tkan)

- ; 8. Fast Java (Svrabaya)

110. South Sulawesi

{Pare-Pare)
11. Bali (Benoa)

(Mataran)

(Kupang)

14, Xaluku (Asbon)

capacity/day ment capacity
{ton) (ton)
400 500 (to Meulzboh etc)
: 2. South Sumatra {Belavan) §00 1,000 (to Xrueng Raya)
S00 150 (to s=all islands)
4060 700 {10 Bengkulu)
{Teluk Bayur)
500 750 {to Bengkulu,
Bangka,
Belitung)
6,000 1,000
1. Central Java (Semarang) 400 600
690 2,090
{Heaeng) 1,000 2,000
7 9. North Sulavesi (Bfitung) 600 3,000
1,600 1,560 (to Kendarfi,
Anbon etc.)
(tjung Pandang) 600 1,000 (to East Nusa
Tenggara etc.)
_ 150 1,000 (anywhere)
£12. Yest KNusa Tengpara 500 500 (to islands East
Rusa Tenggara)
13. East Nusa Tenggara 500 500 { -~ idenm - )
SO0 500 (to Tual etcl.)
200 500 {to Sorong etc.)

l 15. Irja (Jayapura)

j Scurce : BULOG.
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The contracting condition for inter-istand transportation is fron Dy
varchouses at points of loading to DOLOG warchouses at points of unloadir,

The tolerance is losses which occur during the transportatfon is 1.751,

A et

Consolidation and repletion of port facilities and cargo handling von |

ave required for improving the efficiency of inter-island transportatios,

[T U S

Transportation programs aré planned so that extra month of stock is added

to the mininum required stock volume at warehouses in places of insufficie; 3

supply on the unloading side, with delay of the transportation period usalnf
taken into account. The result of investigation of actual conditions of
transfer of rice at South Sulawesi Province and South Kalimantan Province

to and from other proviaces are described in the following.

{1} South Sulawesi Province

The excess rice which is the object of inter-island transportation is
South Sulawesi Province was estimated at about 520,000 tons fn 1980 and
about 760,000 tons in 198l. There is a trend that the quantity of excess

rice will increase in the future by promotion of foed production increasc
projects such as the Lappo Ase Project. It is anticipated that the guantity
of excess rice will reach a tevel of 1,000,000 tons in the near future,
and it is considered that South Sulawesi Province will constantly becoce,
together with Fast Jawa Province and Bali Province, a place that supplies
rice to provinces with insufficient supply.

Accoppanying such food preduction, consolidation and expansion of
the distribution process, particularly road conditions {n the province,

storage facilities and cargo handling facilities at loading ports, will
be yequived.

(2) South Kaliwmantan Province

The quantity of excess rice fn Scuth Kalimantan Province is estlcite!l
at about 140,000 tons in 1980 and about 120,000 tons fn 1981, and this
quantity of rice was transferred to provinces with insufficient supply.

Banjarmasin, the capital city of this province, is the place for
gathering and transit. Four DOLOG warehouse buildings are located in

Banjar port for this purpose, and their total storage capacity is 14,000 ©©

The quantity of icport, transfer and loss of DOLOG in 1981782 are as
follows.




Table 4

-19 Total Amount of Rice Shipplng & Its lLosses in
S, Kalimantan 1981/82

e Unit: ton
Paddy
Productfon Loadiag Wt. Landing Ht. Allowance Losses
Area
BALI 16,770,585 16,346,081 195,348 (1.2%) {229,156
FAST JAWA 71,134,791 7,004,889 67,963 (1.0%) | 61,939
Note: Max. allowance s to be under 1.75Z.
Source: DOLOG, S. Kalimantan

It is necessar

of South Kalimantan Province as in South Sulawesi Province.
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4-4 Milliag and Drying

4-4-1 Present Conditions

Situations related to vice milling made major changes in the econoaic
and social environment which surrounds rice. These are the rapid grodth of
the economy, increase of population and rapid increase of food productioay
the introduction of high yield variety (KYV) in Indonesia in veceat years.

To start from the introduction of small and high-efficient milling

machineries Japan and other countries in early 1960, and under the support

of the government, these machineries have been rapidly spread and increasd,
As a result, the hand pounding milling method at the farm level almost dis-
appeared, and on the other hand, the functions of conventional large-scale
mills were also hamstrung partially due to a change in the policy. Thas,

penetration of rice milling machines played a revolutionary role in the

distribution of the rice in Indonesia and also made a major contributica

A e e e o

to reduction of milling losses.

Therefore, the interest on rice milling was raised in the all of Irdu=
and rice milling machines of diversified kinds were imported from other cor
ries over the past ten years and are used in the country. These machines &
really diversified as they were introduced without clarification of eriteri:
for selection. The situation is as if machines of this kind were gathered
from all over the world and a historical display and dermonstration were ki
made.

The preseat situation in Indonesia is that the most adequate rice =illf
pachines and rice milling method are not yet deternined, and it would not &
exaggerating to-say that in this transition a state of chaos in the stage
of development is produced.

The approach to rice mills from the viewpoint of minimization of oidliz
losses is known to a certain exteat at the present time through surveys i
by various agencies up to the present tirme.

Measures such as the prohibition of use of individual hullers of tte
ENGELBERG TYPE without rubber voller type huskers by Presidential Decree
No. 122 were taken and major improvement was made by the enforcecent of thit
decree, In reality, however, rice milling machines of this type still renil

in a large quantily in the interior of Jawa Island and outside of Jawa.
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3 For example, the fact that even when RUBBER ROLL, TYPE HUSKERS are added,
fqebasic defect of Engelberg type hullers as rice milling rachines is not
E y and quality still remain is not necessarily

ated and losses in quantit

jgmln
4.1 recognized.

gven if the loss occured by custom milling using Engelberg type white-

: s is greatest at the farm level this wost serious loss Factor is not under-

“Aood as a problea at the individual level. In the whole nation, however,
Yocause of the fact th
reasures should be urgently taken from the viewpoint of reduction

at 60 — 65% of all rice production is custom milled,

éérO”pt
¢ tosses caused by custom milling using Engelberg type whileners.

Interest in improvement of rice quality has recently begun to grow in

" sonesia, and quantities of paddy and milled rice are questioned at the

3 acent tice when rice production is to a certain degree stable secured in

ffiuantity.
i : The tolevance in the broken rice content of milled rice of the highest
i purchased by the governmént ageacy BULOG is as high as 25%, and tole-

The level is

saces in contents of other defective grains are also high.

4150 low in the commercial value from the viewpoint of appearance of milled

Fice and differences from rice of other countries are large as international
toxdities, and conditions that peroit corpetition in the international

“3irket do not exist.

In the free market in Indoaesia, however, clear differvences in price

value of milled rice and the

j;ue established by rice quality, commercial

“R:rcentage of broken rice and the quality level is higher in the free narket

“Yozpared to the goverament agency. However, ia reality, quality standards or
ﬁ:ahms are not yet established.
the quality can be wnproved

This

Even with low priced rice due to low quality,

hrough icprovement of handling methods after harvest in rosl cases.

s a very important problem also fron the viewpoint of miniwmization of

As the nilling stage is the final handling stage of rice after harvest,

71
-} slity losses.

;i,
ing higher com-

F lte ceans Lo be used for finishing rice as a cocrodity hav

__enial value determines the commercial value of rice. On the other hand,

B _;'tis natural that methods of paddy handling before milling directly
However, it can be said

exert

u

l{hhﬂce over the corcercial value of milled rice.

.utlv‘“

““trat the influence caused by inadequate drying and handling of paddy before

age itself exerted

Ny

Tilling is greater than the influence of the nilling st

o

"'(
T the commercial value of milled rice.
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Regarding rice milling machines, a combination of single machines of
cubber roll type huskers and blowing friction type whiteners, which appes
to be almost fixed at the present time, is only a temporary measuve for

improvement and development of rice pills in Indonesia in the future.

4-4-2 GCeneral Condition on Rice Mi3ling Machines ;

The systen of rice milling in Indonesia before 1960 was classified ictr
three kinds. One is manual pounding at the farm level, that is, paddy cos
tained in a wooden mortar is pounded with a wooden pestle using hands or

feet. The second is a huller type mill using a single Engelberg type hulli:

__,..
e
¢ e e e e b SO

at the local rice mill level. The third is a plant equipped with a Europex
type multistage mill at the large-scale nill tevel for corrercial wmilling.
Srall scale milling using Engelberg type huliers and large scale milling
using European lype tmaltistage mills can also be cbserved in general in
other South Fast Asian nations, and these rice mill systems have continued
up to the present.

About 1960, introduction of a cozbination of a small size rubber reli
type or flash (centrifugal) type husker and a blewing friction tyne whiters
from Japan and other nations began in Indonesia. While an Engelberg huller
processes white rice froa paddy using a single machine, this cosbinatioen
produced nilled rice of high recovery and high quality, as it separately
processes brown rice from paddy and white rice froa brown rice. This
co=bination pade rapid penetration particvlarly to custon mills, as it wis
possible to install equipzent with velatively seall capital investeent.
Fara gave up hand pounding, which has low recovery for the labor and with
vhich only milled rice of low quality is obtained, and made use of services
of custom mills as the milling fee decreased. These custon mills parched
into the field of cosmercial milling as their business grew, and becaze &
mainstream of the systea of rice milling in Indonesia by expelling large-
scale mills. 1t was a rather peculiar pheno=z¢non which is not observed in
other South East Asian nations,

Arong paddy huskers centrifugal flash type huskers, which made penelss
tion to a considerable extent in West Java Province at one time, gradually
disappeared due to the reason that broken rice is excessive because of teeit

defect In pechanical ceonstruction, and alpost none ave currently secen.
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a2ddy huskers of the rubber roll type are presently used as the mainstream

a the whole pation.
As for rice whiteners, mills which used individual Fngelberg type
ed rubber roll type huskers and used Engelberg type hullers
whiteners. Hany rice mills employ this system even now.

On Java Istand the nucber of Engelberg type hullers is extremely small
the present and blowing friction type whiteners are used at the majority
éof rice nills.

i These machines which were first introduced from lapan were imitated in

-3’13iuan, Indo
-Hrron a nuzber of years 3go, huskers made in China and whiteners rade in

nesia and other countries and modified versions were imported.

: ;Taiwan becarme very popular and their market shares increased. In the current
--:gsituation, the number of machines imported from Japan on a comrercial basis

i}is very small except for those which are brought through government assistance.

% The initial basic composition of a conventional large-scale mill, that

is, Furopean type rice mill, was the undervunnerx (enmery disk) type husker,

S

compartment type paddy separator and cone {conical emery) type whitener.

VL
PR

- {Since iatroduction of rubber roll type huskers and blowing friction type
- dihiteners, however, emery type huskers were replaced by rubber voll type
huskers due to variousreasons such as adjustment is troublesome and the broken

rice peneration vate is large in particular. Also, cone type whiteners were

G R TRUTAT Py D

replaced by blowing friction type whiteners which do not require special tech-
niques, as frequent adjusteent because of wear to rubber brakes as well as

;).J servicing of emery were troublesome.

Because of the policy of banks in the 1970's and also by the pressuré
cz2used by the flooding of small-scale milis, the majority of conventional
large-scale nills lost their functions as rice nills and many have suspended

3 business. Among rice nills which ave nanaged and operated by different busi-
7§ resses, howvever, there ayemills which were positively ioproved and are cquipped
_jvith aluost satisfactory facilities.

: Various small, medium and large machines have been introduced froa Japan
§3s rice nilling units including those with goveraneatl assistance since 1970.
_"7'1 Zit they wexe not necessarily what eatched actual needs, and many are still
-3 used row without machine performance fully exhibited for their expenses. In
the current situation, rice milling units of same type have nol beea contin-

uilly izported since that time.




4-4-3 Hilling Machines

Rice milling machines of almost every type avatlable in the world 4
in Indonesia at the present time, _

Of this equiprent, important machines for rice millfng are paddy
huskers, rice whiteners and paddy separators located between paddy husker
and rice whiteners. Differences in the performance of fndividual raching

exert a major influence over losses in the milling stage.

As an emphasis was laid on the type and combination of machines duriy
the study made this time, the structure, functions and background of tke

nachines in Indonesia were analyzed. An outline is presented in the folls-F

(1) Manual Pounding

Hanual pounding is a method in which paddy is placed in 2 wooden rotts
and is pounded for a long time using a hand-held pestle or a foot-activate?
pestle on a farm to obtain milled rice For home consusption from paddy.

The milled rice obtained from this considerable labor i~ of uneven
milling with excessive bran sticking and low appearance. With the high
yielding variety in particular, the broken rice content is large and only
willed rice of extremely low eilling recovery is obtained.

Aloost no manual pounding is curreatly observed because of the pecetr:-
tion of machine milling. The milling fee paid to rice mills by farms fer
custom milliag of rice for hone consumption is 6 - 102 of the obtained milld
rice. This figure is considered to indicate that farms have judged that o=
milling is more advantageous than manual pounding nilling from the standpiw

of milled vice vecovery, difference in quality and labor.

]

Fig. 4-%3 Manval Pounding
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{) Eagelbevs Type luller

The Engelberg type huller performs milling in a high pressure willing
' _.f::"haﬁber by stixring and friction. 1t is the origin of all friction type

¥ Hiteners.

This machine {s of a structure in which the pressure in the interior is
2cpeased causing the rice kemels to coderately stay inside the chamber
dnile adjusting the opening degrees of the feeding gate and discharging gate.
. Ren, the husk and bran layers on suvrfaces are torn off and eliminated with

“} screen allowing rice kernels to pass through the gaps between the rotating
Rtjcring roll and the knife projecting toward the interior from statfonary
,rt. Finally, the milled rice is exhausted through the exhausting gate.

It vas originally developed for peeling off coffee bean shells and was

ken codified for application to rice. Because of the simple structure and

“functions, it has until recently been widely used not only in Indonesia but
hroughout all of South East Asia as a huller in small scale wills.

- This machine has a section with 2 knife that applies portional pres-
s;re to the rice and produces broken rice, and the basic structure of its
illing chacber fnvolves problems. Furtheroore, adjusteent of the machine
'f-_fsfmst be pade within a short time after the start of milling at three places:
T“e feeding gate, exhausting gate and knife. Therefore, it is extremely
difficult to get the machine to perform consistantly even for an experienced
'_,f%’é;serator, and this is its largest problem. There are sooe mills at which

the cachines are used with the kanives replaced by rubber additions such as

L

<314 tires arong other modifications, but such oeasures are aot fundarental

solutions to the problems.

creration is well matched with rice conditions. However, the mitling recovery

dicreases extremely if conditions and wethed of operation are unsuitable to even

,:_: 2 ninor exteat, and the difference may be as large as 5%. Thexe are Cascs in

.{i viich paddy remains in the nilled rice, and it is common that excessive nill-

‘jing is done to obtain a uniform willing degree. Low milling recovery and
generation of broken rice increase as a vesult. Although nilling can be vade

tvice and a relatively high milling recovery can be obtained with the local

variety, high milling recovery cannot be expected with the high yielding

R
b

jviriety, At any vate, the amilled rice is of low commercial value because of
.E; . . R
: braa stuck to the surface and due to uneven milling. In this present silua~

tica, tice milled with Engelberg type hullers is not generally appreciated

-1
o

a vhite rice commodity in Indonesia today.
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Because of the enforcement of Presidential Decree KNo. 122, individual use

of these machines should be discontinued within the near future.

o 0 e et AL ¢ T T

ENGELBERG TYPE HULLER

PADDY

==

llim
] (S::\ . :}::

- VA
/jf 7 i
F B C KHITE RICE
A --- FEEDIXG GATE B --- DISCHARGING GATE
B --- STIRIXG ROLL E --- BRAKING KNIFE
C —--- PERFORATED SCREEN F --- DRIVEN PULLEY

Fig. 4-44 Engelberg Type Huller

{3) Rubber Roll Type Husker

The rubber roll husker is a structure in which husk is removed [ros é

paddy by the pressure and hull during kernels is passing through belweea

contacting rubber rells which rotate in opposite directions at di€ferent
periphersl speeds. Receatly, the machine is combined with an aspirator te
bloving the husk away. 7This machine, which was developed in Japan and
penetrated the Japanese market, was introduced in Indonesia in the 31950's.

Although it was not popular at the beginning because of the short life

of the rubber zolls, it was recognized later that the cost for replacezeat
or rubber rolls was fully compensated by the low broken rvice conteat and il
milling recovery. Another reason that perwitted 2ajor penetration of this _
machine is that it almost always exhibits the expected performance becaused

the elasticity of rubber even when it is operated by an inexperienced cpets
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: Fven with rubber roll consumption, husking efficiency was improved by the
: cetoprent of synthetic rubber and also by research and development made by

¥ facturers. purability was improved and it has become possible to produce
' ‘ on locally with a reduction in price. These factors also helped the penet-
“Ftiion of the rubber roll type huskers.

_ This rubber roll type husker forms the mainstream of paddy huskers in
ce-growing nations in the world today. Rubber roll type huskers imported
 on Japan in the initial stage were the 6 inch type with husk aspirators.

ose pade in China, which have been in use since a nuzber of years ago, are
':;f so of the 6 inch type. This type has the largest penetration rate and all
“Epufacturers use interchangeable rubber rolls of a common size. This factor
%150 centributed to the penetration of these machines.

: With a single passing of paddy through this sachine, only 70 - 80% of the
= s2dy becozes brown rice. There are many cases, therefore, where a paddy

‘Fipinating separator is jointly used or the husking ratio is increased by

K assing the paddy causing the paddy to pass throsgh the paddy husker twice in

“$¢der to reduce the burden on the rice whitener.

HUSKED

RICE
- —
A --- FEEDIKG GATE E --- ROLL ADJUSTING MECHARIZM
B --- FEED CONTROL VALVE F --- HUSK BLOWLING FAN
C --- FEEDING ROLL G --- DIMMATURED CRAIN OUILET
D --- RUBBER ROLL H --- DRIVEN PULLEY

Fig. 4-4%5 Rubber Roll Type Husker
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(4) Flash {(centrifugal) Type Husker

The flash {ceatrifugal) type husker is of such a simple structure thy
paddy is thrown out from the center portion of an impeller that rotates a
high speed. Then, the husk is broken off due to the impact of collision
~ against the rubber ring in the civcular portion.

This machine was also developed in Japan after the rubber roll type
husker, and it is still used today to a smill extent.

This machine penetrated Indonesia with West Jawa Province as the nuslg
to a degree that is not observed in other nations and was used until receu:
However, very few of these machines can be observed today because of the
penctration of rubber voll type huskers.

Ie is said that the large broken rice content and resultant low millig}§ -
recovery are reasons why the use of this machire was discontinued. But pr- f .
blems lie in the incomplete technical structure of this machine. :

First of all, if cleaning of paddy is incomplete, paddy hardly enters o}

pachine through the inlet and the inflow is unstable, Besides, throw-out fu:}

the impeller is not equal over the entire circumference and accordingly th:
husking acticn is not positively applied, the shape of the rubber ring che:
as it wears, and the husking action becomes even worse. Furthermore, the
machine is used with increased revolutions because the amount of left-over
rice is large, and generation of broken rice increases as a result.

When changeover from local variety to high yielding variety is made &

if the paddy is insufficiently dried or contains a large amount of crackedr

broken rice is easily produced in this stage. W¥hen a comparison is made wit}
a rubber roll type husker as used for brown rice, a clear difference appeass
in the broken rice ratio. However, since there is no browvn rice market, i
difference in the white rice is rather small because the cracked rice whic
does not beeoze brokea rice using a rubber roll type husker becomes brokes It
due to the pressure ia the interior of a whitener.

Tt is unfortunate this centrifugal type husker of a simple constructis
with only one shaft is discarded due to the circunstances of the past. This

should be one of subjects of study for improvecent in the future.



\.
7|

4 |
l_ll1 ~a HUSKED
RICE
A ~--- FEEDING GATE C --- RUBBER RING
g --- IMPELLER D --— DRIVEN PULLEY

Fig. &-46 Flash (Ceatrifugal) Type Husker

%) Underrunner (ecery disk) Type Husker

The underrunner (emery disk) type husker is a stone mill type husker.
e coastruction is such that ocaly the lower of two disk type emery stones
tates. The fed paddy is husked while it passes through the gap between
tre tvo ezery stones from the upper center portion and is then discharged
»ard the circumference.

Huskers of this type were used for a long tice until rubber roll huskers

dire introduced. Although their remains ave obsexved in Indonesia at large
~&ale rice nills, it appears that none of then ave in aperation today.

13 Although it is advantageous that, forming and bonding of emery stones

€1 be rade in the field using magnesia cement and emery grains and Lhat
_ Rrese ezery stones ave durable, it is hard to keep the clearance between
%Iy stones ffixed at all times. Thewrcby, broken rice is produced when rice
- kermels pass through this uneven clearance. The large generation of brokea

. lice is an ivportant characteristics. As such broken rice is cracked duriag

-

Yiitening and is lost together with bran, it is considered that the nilling

Hecovery of an underrusner (emery disk) type husker is lower by about 5%

°;rared to that of a rubber roll type husker.
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Furthermovre, the machine requires delicate adjustment, experlence i i
required in its maintenance and the husking ratio 1s low. Therefore, thi, é
machine 1s destined to naturally disappear with appearance of rubber o)y

type huskers. 4

OUTLET

h
¥ 1
] |
I.
A --- FEERPING GATE D --- DRIVEN PULLEY o
B --- EHMERY STONE (STATIONARY) E —-- CLEARANCE ADJUSTMENT DEE
C -—— EHMERY STONE (ROTATING)

Fig. 4-47 Under Runner (Emery Disk) Type Husker

(6) Screen Type Paddy Separator

The screen type paddy separator 1s the most primcary paddy cleaner.

It separates brown rice by passing ft through the openings fn wire mesh

by making use of the fact that paddy gathers fn the upper layer and browm

rice pathers in the lower layer because of the diffevrence in friction

between paddy and brown rice. A oixture of paddy and brown rlce {s cauvsed
to flow over inclined wire screens.

Multi-layer wire screens of three to five layers are used and the wire

mesh is reduced from the upper to lower layers, Despite the use of wire et

rice passes in layers over the inclined screen surfaces and soxme paddy skide

down the screens without passiang through the wire mesh.

The majority of the
part

which siide down over the top screen is Paddy and it is fed to the p:l¥
husker.

The mixture of paddy and brown rice which slides down over the secs
screen and subsequent screens is furthey separated

-

» and only the kernels vii-
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;é%sed through the wire mesh of the bottom screcn is fed to the rice whitener

-

4% brown yice.
' This ceparation method was used for a long time as auxiliary equipment

ce rubber roll type huskers were developed in Japan. They still remain
;¥ the preseat for small size farms.

4 Of the surveyed areas, it was found that many of these separators are
3 4 in West Jawa Province but all of them are close to homepade machines.
ause of the fact that equal downflow from the hopper does not occur and

2 o does not form required separation layers even in the second screen and

bsequent SCILENS, paddy of a considerable volume stfll remains in the brown
i ce unless the husking ratfo of the paddy husker is good. In the case of

) - IR varieties, the paddy husker is used for double passing in general,

4 it is effective for improving the capacity of the mill and the milling

: fOVEEY.

Separation of long grains is more difficult than short grains by this

; thod, and there is a roon for further improvemeat in the basic structuve,

A}though its cost may be low, this method based on the precondition of human
¥ ar tactics has a problem for building in a rice mill in the future.

MIXTURE OF TADDY &
BROWN RICE

e st
R N |
PR W rE ST R (R oW

x ’M‘;g“ 1o

. Y k]
BROWN MIXTURE

RICE
A --- YEEDING GATE
B --- WIRE NETTED SCREEN

Fig. 4-4%48 Screen Type Paddy Separator




(7) Compartment Type Paddy Separator

The compartment type paddy separator is an oscillating separation
machine that makes use of differences between paddy and brown rice in Eriq.
tion, specific gravity, size and elasticity.

A rice flow channel is formed by combining numerous walls of triang,
shape. When horizontal oscillation is applied, brown rice moves toward
lower part of the inclination while sinking to the lower layer, and padyy
moves to the upper part of inclination as largely affected by oscillatios
and also by the angle of reflection by the wall vhile floating to the upy
layer. Thus separation of paddy and brown rice is acconplished. The capx
and size of the machine are determined by the nucher of compartwents ip
this flow channel.

It is a main function of European type rice mill equipment, and is s

operated at so called large-scale rvice mills in Indonesia. It #s always = 7

at a large-scale rice mills in main rice-producing nations throughout tie
vorld except for Japan, and its performance is recognized worldwide.
The body is made of wood and the interior is lined with sheet metal,

As the construction permits local production with relative ease, machines §

pade in Indonesia are sufficiently fulfilliang their [functions. However, tk {
machine size is large and a large floor space 1s required for its instauaii'
A solid foundation that withstands vibrations Is also requived. Furtherazl
as the nucher of compartrents is nearly ten, experlence is required for zii:f

@=ent of distribution to these cosparteents, fnclination and vevolution. T

machine is not adequate for small lot production because of rice remainiez®

the compartrents. These polnts are the problems of this separator to bte s
in the future.

MIXTURE OF PADDY &

BROWN RICE A
z/’A |
B —
Y
& { "
=z D _]
RICE ~1 b
~C
| )|
A ~-- FEEDING GAIE C --- DRIVEX PULLEY
B —~~ COMPARTMENT D --- OSCILLATING CRANK

Fig. 4-4% Compartwment Type Paddy Separator
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Ji) Tray (oscillatOY) Type Paddy Separator

This separator is also an oscillating separation machine that makes use

£ Jifferences between paddy and brown rice in friction, specific gravity and

A separating plane tray having aumerous projections or indentations is
s“.lted back and forth and right and left and is then moved up and down and
'fﬁagoﬂally' The mixture of paddy and brown rice which was supplied to the

ﬁ‘per portion flows downward vhile interfering with each other. In the

antize, paddy and browa rice are segregated and discharged and separated
three kinds, that is, brown rice, mixture and paddy by means of the sepa-
eting plate.

This separator was developed about 20 years ago by a Japanese manufac-

Vbrer whe experienced difficulty with separation of long grains with screen
h.i'pe paddy separators. It is a main component of every rice mill urit eade

Japan. Paddy selection in Japan is currently about to be switched to

is systen.
The construction is relatively simple and permits adjustment of the
frclination angle and separating plate while adjusting to selecting condi-

. ficns. It also provides the advantage of requiring a small floor space for

EAnstallation.
Although the machine price is high at the present, it is desired that

“this pachine will be widely used in the future through cost reduction by

“fationalization of manufacturing processes.

HIXTURE OF PADDY

A —--- DISTRIBUIOR D --- BROWN RICE OUTLEY
B --- INDENTED TRAY E --- MIXTURE OUTLET
C --- OSCILLATING CRANK ¥ --- PADDY OUTLET

Fig. 4-50 Tray (0scillation) Type Paddy Separator
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(9) Engelberg Type Whitener

The Engelberg type whitener is built with a rubber roll type huskera{{ﬁ
in the prestage for production of brown vice from paddy before an Engetber
type huller. This Engelberg type huller is used, without any structural,
modification, as an exclusive whitener for production of white rice fron
brown rice.

Compared to direct production of white rice from paddy, the milling y
covery is improved to a considerable extent and broken rice is vreduced begs

high pressure is not applied.
Compared to the blowing friction type whitener to be described later,

however, the white rice quality is inferior and milling recovery aad brote

rice are also inferior. It is sare as that of the Engelberg type huller

deseribed earlier in that adjustment of feeding gate, discharging gate an
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knife is difficult. It is considered that Engelberg type whiteners will i

tize disappear from Indonesia.

BROWN RICE

&

aHHES JA
= N ‘ ]: &
i A | A\

!
F B C WHITE RICE A

A --- FEEDING GAIE D --- DISCHARGING GATE
B --- STIRING ROLL E ~-~ BRAKING KNIFE
C --- PERFORATED SCREEN F —-- DRIVEN PULLEY

Fig. 4-51 Engelberg Type Whitenmer

(10) Cone (conical ecery) Type Whitener

The cone {conical ecery) type whitener is an abrasive type rice whits

using a vertical reversed conical ezery stone.

—
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Brown rice which fall downward through the gap between the reversed
C-E cal emery stone mounted on a votating vertical shaft and the screen with

afl‘; pher brake m-ountcd on the stationary portion along the circumferencc, are

¢ en caused by the reversed cone.
4 although two or three units of this machine were used in Indonesia in
3:‘ A sten as vain whiteaing machines of large-scale rice nills, rany of then
2 replaced by blowing frictiang type vhiteners.
Ezery stones can be formed in the rice @ill as alumdun with grade wesh
;;j—‘-’ld 18 and can be bonded at norral temperatures using magnesia cement.,
ver, considerable experience and technique are requived for forming ecery
f&ecs. We were told that it has recently becoxe difficult to obtain materials

fo ecery stones and consumables such as rubber brakes and screen.

Experience and special techniques arve required for operation and adjust-

b we. Overmilling and generatioen of broken rice will result if any error is
» in the operation such as adjustment of the rachine,

3 Because this machine can not be handled by an amateur in both machine

7: usteent  and operation, it is considered that the rachine has no future.

Fever, the basic function of a vertical type is logical for whitening, and

MILLED
RICE
\ --- FEFEDING GATE D --- RUBBER BRAKE
B --- EMERY STONE E --- CLEARANCE ADJUSTMENT
C --- SCREEN F --- DRIVEN PULLEY

Fig. 4-52 Cone (Conical Emery) Type ¥hitener
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(11) Blowing Friction Type Yhitener

This whitener is basically what was produced by major modificationtgr
Engelberg type hullers, Bran layers are torn out of rice grains in the
whitening chamber by high pressure stirring and friction. The bran is
recoved by blown air from the interior and thus paddy become clean white
rice.

Rotating screw and stirring roll are located in the interior of e
horizontal whitening chasber. This rotating screw and stirring roll are

surrounded by hexagonal er octagonal shaped screen. Air blow from thebk“;"°'

is made from the stirring roll through the shaft to pass throuvgh the scre:

mesh to prevent rise of grain tesperature. This eliminates the stickiong ¢ | ™

bran to rice surfaces so that glossy white rice is produced. The dischay
gate is constructed to permit easy adjustment of the pressure to the whitef 4
ing chamber by means of a weight or a spring so that rapid pressure varis-
tion will mot occur.

This machine was developed In Japan about 30 years ago and is neow vik§-
spread throughout Indonesia in combimation with the rubber roll type husk: i
It has becoze the mainstrean of rice vhitening wachines. The type that is
widely used in Indonesia at the present is what was wide spread throughout
Japan in the latter half of the 1950’s. The circulating type of machine
that produces white rice by repeatedly whitening four to five times is vea b
as the model. Its improved rodel with modification to the screen portiem
is currently being used in Endonesia.

The general specifications are that the flow rate is reduced and wvhiu :
rice finishing is made by one or twvo whitening cycles when whitening o[l:g:f

grains is made with this machine in a tropical area. Even if mechanical &

ciency is low and temperature rise high, generation of broken rice is sint
milling yield is high, glossy look to the white rice is obtained and the

coreercial value of white rice is high. The curreat situation is that thi

rpachine is widely used everywhere in the world based on vecognition of the
advantages.
Rice whitening machires of this type produced by various manufactuves

are currently used in Indonesia, but it appears that they are used fn 7

vanatural cendition. Particularly because of application of excessive

pressure to brittle grains such as the I.R. varfeties, generatfon of

broken rice is large and likewise the nilling recovery drops.
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- {I\ghen the flow rate is fncreased, the result is better in both milling
4 14 and generatfon of broken rice at rice mills in which whiteners are
: double passing 1s made in the same machines, compared to

{ce mills where ringle passing is made. Uneven milling is

.o ninor and white sice of high quality §s obtained as the whole.

sbout 1/2 of the fndfcated capacity 1s the suitable capacity level fer

g of rice of the 1.R, variety.

_j-iteniﬂ
hambers of rice whiteners produced by Japanese manu-

The whitening ¢
are longer than conventional chambers by 50 - 70%Z, as many of

. fActurers
Even when these rice

esigned to match the single pass operation.

X -z were d
the capacity to be used for whitening the I.R. variely

‘iteners are used,
2 - 243 of the indicated capacity.

) i;auld be 1f
ard for estimation of the basic capacity of a rice whitener

The stand

this type is the milling roll surface area {L x D7} or the screen surface

SR, (L x D) and the required horse power.
but it is considered advantageous also in

The structure of the whiteaing

‘A _ver varies by manufacturer,

the aspects of the gloss appearance of white rice and comrercial value of

Fite rice if the surface area of the screen is large coxpared to the capacity,

. clearance to the wmilling roll is not extrere and if the pressure applied

the vice can be considerably reduced for application to the I.R. varieties

&

‘of Indonesia.
One of reasons why rice whiteners made in Taiwan are pop
ction to permit

ular here is

“that screens, which are consumables, are of simple constru

oduction even by local iron workshops.

Rice vhitening machines of this type should be studied pore in the

:ture and should be podifiecd to a construction suitable to the realities

8 Indonesia and to pernit application of the 1.R. variety.

4 -

e el
1




BROWN RICE -5
P

B

c E

£ b

Lo

Tid

MILLED i %

D RICE . D : !‘i

1 F 9!

i L

. |

H c E : e »
SHORT MILLING CHAMBER

lj, ; -
F_
R (V4 RN
DML
cC E F Ri

LONG MILLING CHAMBER

A -—- FEEDING SHUITER F --- PERFORATED SCREEN
B --- FEED ADJUST VALVE G ~-- PRESSURE WEIGHT
€ --- SCREW ROLL H ~-- BLOWER

D --- MILLIXG ROLL 1 ~-- DRIVEN PULLEY

E --— HOLLOW SHAFT

Fig. 4-53 Blowing Friction Type ¥hitener

(12) Abrasive Type Whitener

The abrasive type whitener is a systen In vhich bran layers are scrg:f

off from surfaces of brown rice with an ezery stone,

A cylindrical €rery stone is surrounded by a ¢y

lindrical perforate!
screen,

and the rice discharge ocutlet is equipped with a pressing plate £
regulating the inteynat pressure.

The emery stone uses carborundua ezen
grains,

They are sharp and the degree of their hardness is high, Firei=

#30 - 260 grits is used. As they were baked at about 1,400°C, the bondid

stress is high and the eécery stone npay be used for a long time, but toval
repair cannot be pade,



hiteners have been used for sake brewery's factories

sbrasive type ¥

chich starch layers ar

of ordinary whitening in Japan.
ternally brittle rice produced in

e deeply ground down and also for the beginning

#fage As it is possible to grind off sur-
'j ce layers under low pressure of in

Eﬁ;iopical areas, whitening may be performed with generation of broken rice
ot at minicum. However, because of the fact that bran layers and start
_ jevs are ground of f without distinction, there is a fear that over-nilling
A coe and (he milling recovery drops if they are used up to the white rice
: 5_ age- Accordingly, they are used for only the beginning stage in many cases.

ere also are cases where numerous scratches are produced on rice surfaces

ause emery grains are too sharp, and although the apparent shitencss in-

jnferior gloss is produced and the commercial value as white rice

s inferior.

Abrasive type whiteners are available in efther horizontal or vertical

A\ pes. Many of them used in Indonesia today were brought from Japan as com—

cats of rice milling units. Bul some of them have problems in price,

spply of spare parts, operation and also in the commercial value of white

Fice in the current white rice market in Indonesia.

BROWN RICE

ik BROWN
RICE HORIZONTAL
TYPE

VERTICAL
TYPE B -——

..............

MILLED
f MILLED RICE
1 RICE
‘T?;jf— FEEDING SHUTTER D --- ABRASIVE STONE G --- PRESSURE WEICHI
= P EEED ADJUST VALVE E --- PERFORATED SCREEN H --- DRIVEN PULLEY
3% -~ SCREX ROLL F --- RESISTING BAR
J Fig. %-54 Abrasive Type Yhitener
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Table 4-20 Worldwide Vicissitude of Milling Facilitfes Used oy .
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Table 4-20 Worldwide Vicissitude of Milling Facilities Used in Indonesia
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4-4-4 Milling Facilities

(1) Current Classification

1) Engelberg huller mill
2) Small-scale rice mill
3) Large-scale rice mill

4) Rice milling unit

(2} Classification in This Survey

The criteria for evaluation of a rice mill are the kinds of main
machines which constitute the mill, size, capacity and quantity of
these machines, additional machines and accessories. Kinds of main
machinery and their combination are the most iaportant factors.

In recent years, however, kinds of rice mill equipment have been
diversified, their conteats also changed, and accordingly, changes in
machinery and methods of use became complicated. As a result, the
character of the rice mill is not clear enough by the curreat method
of classification.

Accordingly, minute classification is required also for seeking
the most suitable rice mill facilities for Indonesia in the future,
and the following classification was made with this potharvest loss
survey as the opportunity.

The paddy husker, paddy separater and rice whitener were vsed as
the main machine eleaeats which constitute each vice mill in this
classification. Although preliminary cleaner and other machines cay

be provided this is an important matter and was handled separately from
this classification.

- -



Table 4~21 Type and Combination of Milling Machines

TYPE AND COHBINATION ILLUSTRATION
I e

158

ENCEEBERG HULLER

RURBER ROLL HUSKER
+ ENCELRERG WHITENER

EUBSER ROLE RUSKER
+ BLOWING FRICTION WHITENER

RCEBER EQOLL BUSKER
¥ SCREEN PADDY SEPARATOR
¥ BLOWING FRICTION WHITENER

KUBMER ROLL HUSKER
+ MECEANICAYL SEPARATOR

— - §

RUBRER ROIL HUSKER
+ MECHANICAL SEPARATOR
t COXE WHITENER

RUBBER ROLL WUSKER
+ HECRANICAL SEPARATOR
+ ABRASIVE WHITENER

RUSZER ROLL WUSKER

F HECHANICAL SEPARATOR

& RERASIVE WITESER

¥ BLOAING FRICTION WHITENER
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(3) Miiling Capacity of Rice Mill

Determination of the actual capacity and potential capacity of
each rice mill is impertant for planning basic programs and various
documents have been drawn up in the past. However, many of these do
aot match the actual condition. This is considered because there is
a prablem in the assessment of the fundamental capacity of each rice
nll.

The capacity pexr hour at each rice mill, nusber of hours of opera-
tion per day and mmber of days of operation per year are multiplied,
totalling for rvice mills in each area is made and thus the actual
capacity or potential capacity per year is calculated. How close the
result of calculation is to reality is ounknown under the curreat situa—
tion, that is, the use of diversified milling pachines and diversified
nilling methods. Comparison between areas is difficult if totals for
each area are made using different criteria, as there are no available
objective criteria for assessmeat of capacity for all of Indonesia
matched with the actual conditions.

The capacity of a machine indicated by the manufacturer is the
caxious capacity for good paddy econditions and the machine may be
operated over a broad capacity range of two and a half tipes hipher.
Therefore, calculation should be made by the combination of the refer-
ence capacity of the machine and method of its use. There are also
cases with individual machines in a plant used with their capacities
unbalanced.

From the viewpoiat of reduction of losses, it is necessary to
establish the optinum capacity and nethod of use of diversified ma-
chines for paddy cenditions, based on repeat experiments. Criteria for

judgenent of the capacity of each machine is indicated below.
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Table 4-23 Type of Milling Machine According to the Capacfty

—_——

ENGELBERC RUBBER ROLL BLOWING ¥Ry
e SR AN N
REQUIRED CAPACITY  [RUBBER ROLL [CAPACKTY REQUIRED  lcapy
POWER (hp) |ke/nr PADDY [SIZE(INCH) [kg/ir PADDY [POWER (hr) [xgh,-
{WIDTH)
7 300 2 1/2 200 e
SHALL 400 7 "
STZE 3 &
L3 600
10 500 6 1000 10 6
LARGE 10 2000 5 1
SI1ZE 20

(4) Rice Mills in Surveyed Areas

Rice milling machines located in surveyed areas ave within the
range of the kinds and combinations described up to the past paragrat.
However, their kinds and combinations vary with the local conditions ¢
each area,

On Jawa Island, the high yielding variety has spread in general
and in Western Jawa and Eastern Jawa in particular, competition azong
rice mills and stimulation froa the exterior are keen and positive

measures for improvement have been taken. When these mills are obsenie

froa an international standpoint, however, many of them do not have
functions or the structure of rice mills.

In outside of Jawa Island, partly due to the fact that 3}éeal varic
of relatively good rice pilling conditfons still vemains, progress of
rice mills is slow due to stabflity rice mills in the interior region2l
societies, little stinulation, restrictions on of funds aad so forth,
and districtly appareat new and old rice mills are preseat fa wide

variety, and ecany rice mills require feproveeents.

et




1)  Aceh Province

This is the place where I.R, 32, 36 and 38 of high yielding
variety are widely planted. Colored rice was produced in a large
quantity due to problems before milling, that is, unsuitabilicry
of threshing and drying handling in particular, At the present
time, the white rice quality in the milling stage is seriously
affected adversely. W®hen rice milling equipment in main rice
growing areas in Aceh Province are generally observed, classifica-
tion can be made into multistage mills, which are completed in
outline, and wiils equipped with rubber yoll type huskers plus
Engelberg type whiteners. Individual use of Engelberg type white-
ners is not observed very much.

At a multistage mills, a rubber roll type husker, a compart-
ment type sepavator and a blowing friction type whitener are used.
Engelberg type whiteners have been gradually replaced by blowieg
friction type whiteners,

The equipment level is rather high in this province probably
because labor shortage is a problem in this area, and rice mills

are actually wrestling with the improverent of equipzent.,

2}  ¥est Jawa Province

This province is one of the largest rice producing province
in the country. As 1t fncludes Jakarta and Bangdung, its inter-
national influence and stimulation is the largest. In addition,
the number of small-séale rice mills is the largest in the country.
Reparding {oproverent of rice milling faciiities, this state is
=ost posfitive together with East Jawa Province in Indonesia.

Although the local varlety Is still remafns in wountainous
areas. High ylelding varfety ave mainly plantedin the northern
coastal area, which iIs the main rice-producing area. In recent
years, however, Clsadane, is vapidly waking penetration as it is
superior In yfeld and tasté, Because the grain size of this va-
riety fs larger than that of other I.R. variety, It is also
suitable for rice miliing conditions.



Rubber roll type huskers with screea type paddy separators ang

blowing friction type whiteners have penetvated small scale rice Bill

in principal places of production. In addition, double passing is e,
for both husking and whitening. Accordingly, both milling recovery gy
quality are so good that they are not inferior to those of large ey,
rice mills. However, the sight of many workers playing only as eley,
tors is not the vision of what future milling factories should be.
Hany other rice mills exist, including those which were introdia
from outside of the countyy in the form of economic assistance. By i

is hard to find a rice mill which can be used as a model for future

Al

rice mills in Indonesia.

At the two-crop area along the coastline, large scale harvestin;
is made during the rainy season. Accordingly, paddy of high moisture
content cannot be dried and will deterlorate soon. Also, because of
the unsuitable method of drying, cracked kernels are produced in larz:
quantity, affecting the quality of milled rice greatly., These pcoblex

should be solved prior to the stage of rice milling.

Yot T
AL A Bl A S LA

3} South Sulawesi Province

Although 1.R. varleties are mainly planted in the rice belt 2ce:
in the middle part of the province, the local varfety and the freprovs
local variety are planted in other rainfed field areas and wontainess
areas ia the north,

Thre are many rice mills at which Engelberg type hullers are irdi-
vidually used. According to data fron 1979, the share of hullers of
this type used in this area is 77Z, which is far greater than that is
other areas. The fact that the local variety remains to a great exted
is considered to be one of the reasons thevre is little desire to iz~
prove milling faciltities.

4) South Kalimantan

As @ost rice cultivation is dependent on changes in water level,
the local variety occupies a majority fa this area and the foproved
short type is liwited to irrigated areas and only scompe ralnfed fields.

ost vice oills still use Eagelberg type hullers and rubber rell

type huskers. Cases where individual Engelberg type hullers avxe used
have decreased gradually,



5) Fast Jawa Province

fhe history of revolution and development of rice nills in
Indonesia was lead by Fast Jawa with Surabaya vhich is a trade town as
the nucleus. It appears that the experience and achievements established
in Fast Jawa expanded to all of Jawa and to outside of Jawa Island.
According to the data of 1979, the rean capaclity of a rice mill in East
Jawa is about twice as much as that In ¥West Jawa and Ceatral Jawa as for
poth large scale and small scale mills. These figures indicate that
rice nilling trade is very active in Fast Jawa.

Regarding rice milt facilities which were observed and studies
during the survey, there was no fundazental difference from rvice milling

pachinery located in Hest Jawa.
§) Central Jawa Province

Being located between East Jawa and West Jawa, this province is
influenced by both of them. Therefore, rice mills ave also of identical
trends. According to statistical data, the rice milling capacity to
rice production is 53%, which is the lowest among the three Jawa prov-

inces.
1) South Sumatra Proviace

All rice mills are located in places of production, and custoa
nilling for farms is the major operation. Because of the fact that the
entire distribution is made in the form of milled rice, no rice oills
are located in places of distribution or places of consuaption.

The total number of rice mills was 3,214 in 1981, of which those
vhich have a combination of a husker and a whitener are 821 and the
rezaining 2,393 mills use an individual Engelberg type huller. The
ailling capacity is 1,184,880 tons at the present time, and this figure
reans that it is possible to digest the total paddy production of
1,092,754 tons. However, problems lie in the nilling recovery and ailled
rice quality. At a mill equipped with a husker and a whitener, the nmili-
ing recovery is about 65% if the paddy quality is at an average level.

At a mill equipped with only an individual Engelberg type huller, however,
it is said that the miltling yield is 57.5% in single passing. The milling
fee is 10X of the milled rice.

- 18l -



The average paddy and quality of milled rice are as shown beley,

Avevage Paddy Quality

Impurities 5.72
Moisture Content 14,52
Green & Chalky Graia 2.82
Defective Paddy 2,52

Quality of Milled Rice

Husker+Whitener Engelberg alone

Broken Rice 38,52 42%
Breweries 1.6% 3.42
(fine broken)

Chalky 1.45% 1.452
Biscolored 3.02 3.01
Husk 0.57 1.5%

8)  Lampung Province

The majority of rice mills in the Central Producing aveas are
equipped with a rubber roll husker plus whitener. In the areas in
vhich local varfety is planted, however, the percentage of rice =ills

equipped with them is 15% and mills with fndtvidual Engelberg type
huller occupy 85%.

In the entive province, nills with rubber roll type husker plus
whitener occupy 22.5% of all, and nills with individual Eagelberg ty+
huller occupy the remaining 62.5X. At mills with individual Engelben;
huller, generation of fine broken rice and broken rice is large, and
the milling yield is also lower by about 5% than mills with rubber i
type husker plus vhiterer. The nilling fee is 10X of milled rice.



45 Custom Milling

{ ) Forn of Milling
‘ of paddy of 32,000,000 tons produced in Indonesia, the majority except

f . vhat is subject to manual pounding which is a very minor quaatity is
E .ated at rice mills in the country and is converted to milled rice of

ot 22,000,000 tons. it can be estimated that approxircately 657 of

is white rice is for the Fares'® home consumntion, 10X is delivered to

oG and 25% is delivered to the markets.

For the 65X of the milled rice menttoned above, the ratios of rice

e s possessed by faras and s custom milled and of rice purchased
1 the foro of white rice for hope consumption after selling are not
But it is certain that the quantity of custom milled rice 1is

o trecely high, and the loss of custom~-milled vice is the esost e

ctant problem, although no figure that expresses fts scale appears
- Fawhere.
The types of rice mills ave private small-scale nills, private large-

sle mills and KUD and PUSKUD mills. They can be generally classified as

__--__:__;llc'.'s.

3} Private Small-Scale Mill Custom Milling

a . " n Coceercial

’ Private lLarge-Scale Mill ) BULOG
1w MLl (Custon Milling) " "

PUSKUD Miitl {Corzercial) "

2) Custoa Hilling

Deternining the losses caused by custoa w=illing is not ecasy because

: In one observed example, in the case of custon eilting, the pilling re-
&ery is 58 % 63X with an Engelberg type huller mill and 60 ~ 65% with a
Esker and whitener mili. When coatinuous milling is performed, on the other
‘%24, 85 % 671 is obtained at both mills. The quantity treated at a tice is
;3}411 for custom milling, the kinds of rice ailling machines used at nills and
:2':!!'6 specified functions of these zachines involve factors which disaltow

ﬁ:'j ¥ prevention of losses.




1) Problem of Small Milting {Custom Hilling)

The machines are paddy huskers *nich convert paddy into brow .
into white rice. No matter how a husker 1Is adjusted or even if T
passing of paddy through it is made, there is not such difference i,
brown vice obtalned as a resuit. In the case of a whitener, hoveyyy,
the result will be largely different by diffevences in adjustreat ¢
it is minor. It is possible to produce overmilled rice, and it iy
possible to produce broken rice of a large quantity. The problen i
in this point. Another problem {s that, because white rice cannoty,
obtained from the beginning of whitening due to the fact that press -
is not applied to brown rice until the whitenfng chamber is filled i
with rice, the initial undersilled rice required reamilling.

According to what we have observed, it isusual that the quantin
of paddy brought at a tice to a custoa mill by a farm is 30 to 401y,
and what is individually prepared is largely diversified in variety,
dryness, cleanliness, mixing ratio of icmature rice and so forth.

It is not possible for the machine operator to make adjustcents
in advance. He adjusts the flow rate and pressure at the discharge
gate while observing the rice that flows out of the white rice disc's
gate after comencement of milling. When a whiteness level that isc
to the desired level is obtained, he observes conditions for a whil,
places the white rice container with another one, and the under nilk
vice in the initial stage is milled again together with the browm riz
It is normal for this length of time to be a few seconds te cne nit-
ute. But double milling of this initially pilled rice will lead to =
oilling and further loss.

In a test of a vhitener in general, it is said that accurate =il
recovery cannct be obtained untess continuous milling of 30 ainutest
one hour is performed. The main reason for this is that it is necess¥
to treat a quantity at which the loss of remilling under milled rice
produced during adjustuent in the initial stage and the loss prodused
due to aver nilling during adjustuent can be ignored in the calcuint”

the capacity of rachines used at custea aills ig 0.2°0.5 ton of
paddy per hour, but setting of 0.5 ton per hour forms the maincurses
at the present tige. Accordingly, paddy of 30 kg passes through the

machine within & ninutes, and the quantity during the first minute if

over milled. Furthermore, because of the fact that a famm requestsﬂ

- i&‘_



a clear distinction be made belween his rice and somebody else's rice,
jr is not possible to allow rice to remain in Ehe machine. If the en-
tire volune is discharged, under milled rice is produced due to the drep
of pressure in the machine. In order to preveat any occurrence of this
provlem, milled rice should be imput in small quantities before the
inflow of brown rice terminates, so that white rice is discharged up to
the last rmoment, Therefore, this portion is double rilled. These fac-
tors are serious problems which positively lead to drops in the milling
recovery. In conclusion, wachines in small sfize rice are too large as
custom milling machines for farms. It is estimated that the loss

produced by these operations is around 2X.

9) Problen of Insufficieantly Dried Paddy

jhere are many cases where the paddy brought in by faros is in-
sufficieatly dried, and particularly paddy right after harvest contains
roisture of as much as 16~18% on occasion. Whea the moisture content
is high, rice is brittle and easily breaks up in the whitener. In
2ddition, it is crushed, discharged together with the bran and the milling
recovery becomes even worse. As an example, the milled rice recover was

as low as 567 out of paddy with a moisture content of 17%.
3) Milling Fee and Milling Pegree (¥hiteness)

The milling fee is 6~10% of finished milled rice or 5~10 RP per kg
of paddy. As the custom miller takes vhite rice of a quantity that is
equivalent to his milling Eee out of the total quantity of the milled
rice and returns the remaining portion to the fawm, he has little in-
terest in the milling recovery. Pvobably because farms request white-
ness for the rice they eat, it appears that nill operators make milled
rice sufficiently white so that no coaplaints axe raised. In general,
white rice is whitened to am unnecessary level and over mitling is done.
Even when over milling is done, the whiteness will not increase beyond
a certain level, what occurs as a result is a reduction in milling re-
covery and an increase in the voluie of broken rice. When this phenomenon
is observed from the side of the miller, it is more advantageous for hin
as the quantity of bran iancreases. 1t is estimated that the loss caused

by over milling of custon milled rice is around 11.

- l&..



4) Loss Caused by Custom Milling

The loss in the milling recovery caused by custom milling is e
mated as about 3~5I of the total quantity. It means that the tora)
quantity lost is estimated as about 600,000 tons for 32,000,000 e,
601 = 19,200,000 tons, which is a considerable loss,

4-4-6 Imported and Pomestic Machines
(1) Intvoduction

The majority of whiteners used in Indonesia used at the present tire
were imported as completed machines from outside of the countty, pavticel:
fron Japan, China and Taiwan. Domestic production or asseably with tecksi:
cooperation has already been comsmenced for some of them, but the kinds of
machines produced or assembled in the country are still limited., Purely
domestic products are also available, but the share is still sa=all,.

Many machines imported from abroad were individually produced as si:

rmachines, that is, single paddy huskers and siangle whiteners. In the recs

years, the import of complete sets equipped with consistent processes has
been minor, and only complete sets were

or the like, not commercially.
(2) Rice Hilling Machines made ia Japan

Rubber voll huskers and blowing friction type whiteners introduced frs
Japan made a major contribution to the reduction of losses in rice milliz

and the improvement of the quality of milled rice accompanying the referzs

tion to rice mills in Indonesia since the 1960's.

1)  Single Machines

In the initial stage these wachines were used to replace cospasat
of European type large scale rice mills. Paddy huskers iacluded in

these machines are of 6-inch type and they are very broadly used in

Indonesia at the present time. Rice whiteners were used for 4 to 5

passing as circulation type in Japan, and they became the model for =

whiteners vhich are imported from Taiwan and other countries.



gecause of the fact that distribution of rice in Japan is made with
prown rice, paddy huskers are produced by farm machinery manufacturers
and rice whiteners are produced by producing machinery manufacturers,
and their markets are different. The situation in Japan exerts various
influences over Indonesia, which imports rice milling machines. For

exarple, huskers and whiteners were initial frported individually.

2) One Pass Type

Since then, the introduction of machines called one pass type,
Jhich is a combination of a paddy husker and a rice whitener, and
pachines of small capacity (200~300 kg/hr), a seL composed of a paddy
husker and a rice whitener combined with a bucket elevator or the like
located between them, was begun for newly established custom mills and
other purposes to replace Eangelberg type hullers. The concept of this
combination laid the foundation for curreat small scale rice mills.
ihe width of rolls of paddy huskers im Japan is around 2-1/2 inches, and
vhiteners are of one pass type with long milling chanbers. Both of them
were developed for farms. Machines with a larger capacity are available
today, some of which are produced in Indonesia under a technical tie-up.
with these machines, however, double passing through paddy huskers can
not be made when paddy conditions are inferior, and this problem rezains

today.
3) Rice Hilling Unit

Rice milling units, generally known as R.M.U., of a capacity of
0.5~1.0 ton per hour {relatively simple type complete units) were
intvoduced from Japan mainly through the governzent.

These units constitute consistent stages froo paddy to white rice
by combining a rubber roll type husker or a tray oscillation type paddy
husker and a whitener through a bucket elevator. of this basic composi-
tion, the whitener is available in either abrasive type or blowing
friction type. The abrasion type whiteners initially vsed had such
problems as the surface of glossy white rice being iaferior and opera-
tion being difficult, and it appears that blowing friction type white-

ners are mostly used at the present time.



4) Plant Type

Completed plants of a capacity of 2 to & tons per hour were inty.
duced from Japan over 10 years ago. Each one of these plants caze
complete with a preliminary cleaner, husker, paddy separator, whiteney,
broken rice separator, white rice mixing device, scaling equipnment, ¢,
However, these plants weve not sufficiently utilized dnd the s€ages
after broken rice separators were not used. The actual reasons whyths
are not used today are that this equipment does not match the realitiy
of Indonesia at the present time and their efficiency is inferior,
considering equipaent costs. This consideration is proved by the fa

that identical plants were not installed since then,
5) Consideration

Leadership of the ioport of rice milling machines introduced to
Indonesia, formerly held in Japan, is about to be assumed by those whig
are made in Taiwan and China today. The reason does not lie in price
alone. 1In fact, there are few differences in the prices of individeat
machines. 1Tt is felt that machines made in Japan will not fit in tke
Indonesian market if they were produced competitively among manufac-
turers with only production cost taken into account. Furthereore, tk:
prices of spare parts are high and the supply of spare parts is not
stable. These factors are probably also responsible to the switching

of leadership for rice milling machines to other countries.

(3} Rice Milling Machines pade in Taiwvan and China

Although rice milling machines produced in Taiwan and China started 2s
imitations of Japanese machines, what governs the market in Indonesia at tke
present time are paddy huskers made in China and vhiteners made in Taiwan.
They are used in continuous operation for long periods of time, and they 2rt
deened satisfactory by users in Indonesia in terms of structure, appearaai?
and commzercial value.

Rubber rool paddy huskers are of E-inch type only, and do not differ
Eroa those made in Japan. The rubber roll, which is the only consurable iz
2 paddy husker, is of the sace dizensions as those rubber rolls made ie
Japan and is {nterchangeable with Japanese rolls and/or local made. It

made possible the eatry of Chinese huskers into the market of Indonesia.

"'l&"



Vhiteners are the machines which exert the largest influence over the
Lilling recovery out of rice milling machines. Whiteners made in Taiwan
exhibit a perforwance which is almost equal to that of Japanese long chamber
1ype, and they produce excellent quantity of rice, particularly in terms
of glossy white rice. They are not mervely lmitations of Japanese
rachines; many podificatfions are made so that the screen rotates to pre~
vent the accurulation of bran. The screen, is made by combining a nunber

of flat perforated sheets. They are now actually produced by local iren

sork-shops, and they are available from any dealer. This is one of the

good reasons why this machine was able to penetrate Lthis market.
{4) Hzchines made in Europe

Conventional large size plants included machines made in Germany and
‘fthe U.K., and it appears that the type made in the U.K. was used as the

zodel for Engelberg type hullers. [t seems that many whiteners made in

25t Germany are imported according to receat statistics,

A pure European type plant with a capacity of 4 tons per hour, iantro-
duced ten years ago, was observed im a survey area. It is cozplete with a

4 prelininary cleaner, rubber roll husker, independent husk aspirator,

z cosparteent type separator, cone type whitener and broken rice separator,

ad it produces white rice of good quality. Although each individual machine
j is produced to be solid, they appear to be excessive. Accordingly, it can be
3 involved and the operating cost is considered to be high.

It is a problem that servicing, operation and adjustment of the cone

2 type wvhitener are difficult for even experienced operators. It cannot be

3 foreseen that this plant will become fixed in Indonesia.
: (5) Machines Domestically Produced in Indonesia

Soze factories in Indonesia produce pure Indonesian machines using

izported machines wvsed as models, and some factories cavrry out partial pro-

¢xction and assembly under technical tie-ups with foreign canufacturers.

ite ratio of domestically produced machines to the total demand is not clear
: ¢7ough, but they are in reality varely observed at survey areas, There vere
;i “?inions among users of these machines that their performance drops within a
E o1t period of time due to wear and other factors, because these machines

H ave probleas with accuracy and durability.






CHAPTER V METHODS AND RESULTS OF THE SURVEY






i31-1 Survey at Farmm Level

Rice production in Indonesia has been changing dramatically and this
.nsition is still going on. However, it is not always true that this
i toical alteration is pevformed in the most preferable style. Instead,
1 t2s been causing confusion in each farming activity. Especially in the
3 thatvest work, too auch works is required for increase rice production.
According to the concept of this survey, losses in the postharvest
ceess will be studied and searched for in real terms, at the farm level.
1.0, velating to the postharvest practices, the survey will be carried

on social customs, cultivating attitudes, irrigating conditions, growing

ihads, harvesting practices, and so on. Thus, the current status of post-

s

)
i

rest practices will be described for 4 provinces and, on the basis of

o

v

it

2 survey results of the losses, a proposal will be subnitted to iwprove

3

¥

e

%

4

sitvation.
In 2ddition, it was expected that the amount of losses may differ

-:nding on whether it is the rainy or dry season, because of changing

rwesting conditions. Accordingly, the survey was carried cut in both

ax

e

AL Sl

rainy and dry season.
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%1-2 Survey Eoploying Mechanical Havvesting Fquiprent

In Indoresia, rice production has been largely innovated in recent
25, vhere it is necessary to change postharvest handling according to
W cultivatiog technologies. Also, society has been significantly codernized

}is stirwtating diversification of consumer tastes for rice quality and

Forovezent of rice distributing systemas. In addition, due to the shortage

R T

Iador, labor saving is becoming another important theme in rice production.

coasideration of these circuzstances, it is deexmed ticely to propose

A i

thanization of postharvest treatment. The survey shall be regarded as

731t theveof.

R

i Yoz postharvest handling processes, the major working process at the
h. _ .
3; et level include reaping, threshing and dryiag. Husking and milling

4, i
-

it

"tesses are not normally done by fareers, according to the chavacteristics

it

-
4L

the work, therefore, it will be excluded from the experirental survey.

A

i

-
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Representative types of binders, power threshers and flat bed type en,
ers for paddy will be selected and tests for mechanizatfon will be Perfery,
in Aceh and West Jawa; in the former province, there is a great amount of
joss due to an extreme shortage of labor and, in the latter, consideray),
losses are appearing because of a presence of an excessive amount of 125,
Further, by comparing the mechanical method with the conventional tetho,
qualitative and quantitative losses and economic advantages will be stutiy

However, this experimental survey is not intended to investigate 13
performance of a certain type of machine or its eperat ing accuracy under
given working conditions (farm condition, growing condition, operating &i-
etc.). But instead, it is aimed at collection of universal data as much
as possible.

In the evaluation of the losses, the mechantcal method will be coxpu
with the conventional one, where a total of harvesting works, quantitatiu
loss and qualitative loss fs compared between the two methods. Qualitatix
loss will be checked by a quality analysis of milled rice obtained frez:
sechanically harvested paddy.

5-1-3 Survey of Milling

The milling process is the final stage of postharvest handling of
rice. Because rice is put on the market as milled rice, various coaditic:
and requircoents are collectively specified in the milling process. Thase
conditions include kinds ard combination of milling machines, quality cf
the paddy, drying cethod, moisture content, degree of milling, and so forid

Therefore, quantitative and qualitative losses will be investigated for &

condition.
9-2 Definition of the Losses

5-2-1 Quantitative and Qualitative Llosses

Taese losses include losses of rice arising from reaping stage to th
transportation to consuning areas, in teras of both quantity and quality.
In this case, only food for human consusption is used while the othef

parts will aot be fncluded, f.e. chaff, bran, te be noreally repoved Jurid

the nilling process, etc,



quality loss of vice means a degree of degradation occurring duriang

ZFiharvest handling processes. Tt is represented by a price difference
f ..o each quality on the market.

Hoyever, quatity degradation coming from the growing period before

ast will not be regarded as a quality loss of postharvest work (damaged
cracked kernels, broken kernel and red rice). The price difference

21s,
to quality on the market means a difference of prices between normal

3 sbnorcal rice.

E-d voreal rice means a commodity of such a degree that its quality of
or milled vice is transacted within a scope of the mean price. Ab-
.H,al rice peans those crops whose transacting price is discounted from

J price of normal rice because of poor guality.

e quality of rice is evaluated by the market price. For milled rice,
_, dlity iteas include degree of milling, moisture conteat, foreign material,

ag,ed vernels, broken kernel and its condition. For the paddy, quality

_ ' ! represented by the yield of milled rice x the quality of milled rice.
% In response to price fluctuations on the market, the width of price
-l:gfere-lces also changes. However, for the purpose of this survey, the

f ce difference at the time of the survey will be used.

-2 Definition of the Losses by Stages

Harvesting Loss

Earvesting loss means the quantitative loss arising during veaping

u and handling work of panicles or bulk of paddy on fares. This loss Eay
'- ¢ fron kernel spillage, gleanings, non-reaping during harvesting work,

reel spillage during transportation on farms, and kernel spillage during
; »rary drying favas, and so on. However, natural kernel spillage before

Mrvesting is not included in this loss.

"i"

(} Loss During Threshing Work

_ #oth for manual and mechanical threshing, the quantitative loss includes
M:ttering, unthreshed kernels, remaining paddy in the straw, et.. Juring

reshing vork and preparatory aand cleaning work around the site. fuald-

tive loss mainly includes, cracked kernels, brokea rice, and so forth
EMising during machanical threshing. The loss is obtained as devaluatioen

21 analysis of milled rice after milling is completed.

-l%-
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(3) Loss in the Drying Stage

Quantitative loss is generated by scattering during the drying vy
andfor birds and animals. Welght loss due Lo excessive drying (roistor,
content less than 142) is compensated to bring the moisture content up 1y

147 and is not counted as a loss. Cracked kernels appearing in this stex

cause degradation of vice quality, because they will appear as broken ri,
after milling. Therefore, it is attributed to qualitative loss.

(4) Loss in the Cleaning Stage

Paddy scattered during work and mixed in non-recoverables (strav

trash, ecpty kemels) is not included in quantitative loss.

(5) Loss in the Transportation Stage

Spills during transportation belong to quantitative loss. Also, cu%

tative loss means quality depradation due to raim, etc.

(6) Loss ian the Warchousing Stage

s
AR A

Loss due to. vodents, birds andfor insects causes quantitative

D
0

loss during warehousing. Also, deterioration due to bacteria or fungi is

included in gqualitative loss,

M s

(7) Loss in the Nilling Stage

Yield difference after Milling is defined as quantitative loss. Iz
addition, quality deterioration of Hilling rice, i.e. market price differ:

due to quality is attributed to quality loss.
5-3 Method of the Survey

3-3-1 Selection of Survey Area and Field

The survey conducted in total eight provinces in Indonesia. Out of
these, General Sutvey took place i{n four provinces (DI Aceh, West Jawa,
South Sulavesi, South Kalimantan) during both of the dry and rafny sess®

3s agreed upon with Scope of Work of the Survey. For rainy season surveh

the other four provinces also included as area for observation Survey-

For the selection of districts for survey in province, the followinz
necessary condition were taken into account.
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(1) The object avea shall be in the harvesting secason,

(2) The object area shall be a representative district in the province.

(3) The object area belongs to those suffering from large postharvest
losses. Or it may possibly becone one in the near future.
(4) An area where fundamental statistical data will be readily and

prozptly obtainable for the purpose of the survey.

furthersore, 2 sub-districts each were selected in an object district
£%.r the same necessary conditions. From cach sub-district thus selected,
§

%5 carpled,
i total wexe chosen separately for a dry harvest and a rainy one. Accordingly,

11ages were chosen and, in each of these villages, one field (farrer)

in general. Thus, 12 fields each for a province, i.e. 48 fields

fizlds were taken as object sanples throughout the survey period.
In actually selecting the sample field, the following subjects were

& orchensively checked.

(1) High-yielding variety is grown.

(2) Irrigating area where there ave iwo crops in a year

(3) Yinicua 500 ra2 area (for mechanical experiment, ! ha.)

{4) Rice uniformly grows without damage due to pest and rodents

(5) Availability of farzers' cooperation and understanding

g vt
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5-3-2 Preliminary Survey
(1)  Survey Method

A preliminary survey was conducted before the ultlmate survey, to ¢y
how many sample plots should be taken out of a field (500 m object) wiry

sufficient veliability when diagnosing the harvesting volunme,

1)

2)

3)

4)

Twenty plets were freely sampled out of a field which could bs
regarded as vepresentative in Indonesia. Then, ia each plot, ri,
was reaped while preventing gleanings and kermel spillage, and

making sure none remained uncollected after harvesting. After

threshing, the crops were measured and the moisture content was
metered. Then, the harvested volume from each plot was obtair:
by converting it to 20X moisture content. One plot was taken z;

2.52 x 2.5 = 6.25 mz. This is a unit expressing area, called
the Lbinan.

Sandard deviation of harvesting volume(o) was obtained For eack
plot.

Sanple mumber (n) having a 95Z precision was calculated by tke

following equation.

0.95 = 2,093 x

: <)

-~

= 9
2.093 x 0.9

- o
= (2.093 x 5?63)

The value (n) obtained by the foregoing equatfon

to the neavest whole nuzber.

was rounded off
Also, if the value of (n) is less
than 3, at least 3 plots were taken for the survey, in considers

tion of the difference betweean fields.
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survey Result

Table 5 - 1 Result of Prelimlnary Survey

i
wt of Paddy | horeere [ Oty | %% -

.06 k8l 221 % 3.856 % | 0.0464 0.00215296
5.02 23.5 3. 844 0.0344 0.00118336
3.99 23.2 3.830 0.0204 0.00051616
3.85 21.9 3,758 ~0.0516 0.00266256
4.00 22.2 3.890 0.0804 0.00646416
3.96 22.0 3.861 0.0514 0.00264196
4.0% 22.9 3,894 0.0844 0.00712336
4.07 23,5 3,892 0.0824 0.00678976
4.09 22.5 3.962 0.1524 0.02322576
3.91 23.1 3.758 ~0.0516 0.00266256
3.97 22.0 3.870 0.0604 0.00364816
3.74 21.7 3,661 ~0.1486 0.02208196
6.11 22.9 3.961 0.1514 0.02292196
4.09 23.2 3.926 0.1164 0.01356896
4.13 22.5 4.001 0.1914 0.03663396
3,72 23.0 3.581 -5.2286 0.05225796
3.71 22.4 3.599 -0.2106 0.04635236
3.72 22.4 3,608 -0.2016 0.04064256
3.93 22.5 3.807 -0.0026 0.00000676
3.76 22.7 3.633 ~0.1766 0.03118755

15n 76.192 0 0.3226048

;;fif?ﬁ 3.8096 ) 0.01613024

& o = 0.01613024

] o = YO.0161307%

o = 0.12700
Then, n = (2.093 x 21212

0.95

As a result of the above, n = 0.0783<1 vas obta;ned in orher words,

;Et‘asii‘eobVIOus that, by taking 1 Ubinan (6.25 » ) out of V field (500 o )

Q"mslwrvestlng volume estimation, the estimation would have an accuracy of

.—lw—




of 95tsy, Accordingly, for the purpose of the survey, 3 Ubfnapg Vire
definitely taken per field to raise the accuracy.

5-3-3 Correctfon of Moisture Content and Foreign Materials

(1) Moisture Content Cerrection

Throughout the survey, all weight mrasurements of rice are Comve
to 14.0Z moisture content (W.B.) wvhen compiling the weight as data, «
zoisture content meter to be used is an electrfc resistance type GE:
Leister-D). The specifications of these moisture meters are descefly

"'5-3-6 List of Survey Equipment and Material®.

(2) Coxrection of Poreign MHaterials

Paddy was manually cleaned, otherwise, locally manufactured wind 3,

vwere used te clean roughly the rice by specific gravity in order to¢ %
the sample into smaller categories. Thereafter, manval cleaning vas: ;‘E
Relating to foreign materials inclusion during estimation of the sunz 4
results, 3% was taken as the standard value. '§

N
RGN

5-3-4 Test Procedures

Tt

i

{1) Harvesting work

Loss arising in harvesting work is estimated; f.e. during reapicz,
bundling and other work in the f{eld.

test plot (no-loss,

In this case, the standard wii
verfect work) is compared with normal work on thee

and mechanical work in the experiment as designed for the survey. Exe

2

5
A
E
g
=

a worker carries out operations fn a narrow area while belng watchadls
forelgners and governaental offfcers.

e

Therefore, the work may te diey]

carefully and conscientfously which would probably not belng about 2
Yesults.

Ay

In addftion, in view of the mechanical experfment, at leasts

tons of paddy were needed. Consequently, for the purpose of this sund

this harvesting work was carried out in 3 relatively wide area (509 el

! ha for the mechanical experiment). Loss factors during this work i<

es {low-reaping, middle-reapiti,’
(s2all finger knife, sickle, reaping machire),”
+ These factors are studied and checked.

the type of work, reaping work attitud
reaping), reaping tools
of reaping, and so forth

-.2c0—



Also in case of mechanical reaping, a divect surveying method will be

1oyed like in the survey of manual reaping losses, where spilled kernels

. £24
are €
kachin

o recover theo.
(control) zone of the same area and the mechanically reaped

ollected in a field., Nowever, in swamp farms, the wheels of a reaping

e are apt to bury spilied kernels under the soil, making it difficult

In such cases, an indirect method will be applied; where

o standard
one are compared in terms of harvesting volume. To validate such a method,
¢ should be presu

i no substantial differenc

mable that rice grows uniformly in both zones and there

e of crops before the harvest belween both zones.

each a field should actually exist.

Test rachines are one-bunch cutter/binder and reaper (only in West Jawa).

10 choose the type of machine, an easy-handling l1ightweight rodel is necessary

becanse farming roads are generally not weill prepared. Binder losses are

classified as those during binding and discharging. However, for the purpose
of this survey, this classification was disregarded. The specifications of

A st nachines appear in "5-3-6 List of Survey Fquipzent and Material.

{2) Tecporary Storage at Field
During the period fro= reaping to threshing, rice is often stored

--ite:«perarily at the fleld. Losses in this case will be reasured. The stor-
i ;

ing is seen in field drying, piling, and so on. However,
g is Irmediately perforced after reapiag.

in Indonesia,

there are pany areas where threshin

} sccordingly, the loss survey will be carried out for losses due to by rats

4 birds during field drying and that coning from qualily deterioration

ing duriag tecporary
red at the threshing

§ dve to vetting from rain, or any other causes aris

storage. In some cases, reaped rice is terporarily ste
Rowever, this is regarded as a part of

A

A A A TR

place vaitlag for threshing work.

tte threshing work.

(3) Transportatien by Farcers

Prior to and after each work, a cavrying activity appears in rost

¢ases. VYarious Kind of Surveys are conducted for cach aspect of the
titerial (reaped stalks, threshed paddy, etc.), transportatien way (Brud,

Soin
Sundan, bag, etc.), transportatien distance, and so forth.

TN
i
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(4} Drying by Farmers

Generally In Indonesia, farmers dry paddy only for thefr own ugen,
do not dry paddy to be sold. Drying by farcers 1s varfed under varjc,,
conditions (kinds of straw mat, thickness of paddy layer, number ofghi

ad related losses are checked.

(5) 7Threshing

Although different in each area, threshing is normally carried o
either by trampling, beating, or stick beating, ete. More recently,
threshers and eangine-driven threshers are gradually being Introduced.
Loss for each eethod will be surveyed.

However, the survey for mechanical threshing will be applied oaly i

twvo provinces (Aceh, West Jawa) by the coavenience of test machines, 1

specifications of test threshers are described in “$-3-6 List of Survey

Equipment and Material”.

(6) Cleaning

Cleaning work is done either by natural wind, winnowers, or

even by sieves, Referring to local peculiarities, a loss survey will ¥

carried out for each cethod.

(7} Huskirg, Whitening

% XN\~

Husking and whitening works are conducted in custom rice mills, BlX

KUD mills, comsercial rmills, and so forth, while using a variely of sirg:

zachines and their cembination. Also, even with the sare pachine explis I

the cleaning result differs depending on how it is controlled. These [t

will be conmparatively checked by an experimeat and differential results v
te obtained.

On the other hand, raw rateriat paddy to be tested has differing ¢

depending on the kind, rice condition during reaping and the prelicinay

pProcess. For each factor (moisture content diffevence, mixing ratic of

irmature kernels, same foreign material,

will be perforced.

etc.}, an experimentat survey



| (8) Paddy Drying During Marketing Stage

fn rost custom mills, BULOG/KUD mills and commercial mills, there are

addy cun-drying yards. In some of them, drying machines are used. In

rc—presentative work, contents of actual work and related losses will be

surveyed.

“-4¢9) Storage

- ] Rice is stored in warehouses of farcers, village cooperative warcehouses,
310G/KUD warehouses, cormercial warehouses and mill warehouses on cach

levei. Comparing each storing condition, losses will be surveyed during
naadling, damage by fnsects, rats, birds fungi and bactria, and by other
factors. Io particular, rice quality deterforation during long-terno

storage will be an fcportant theme of the survey, For this purpose, a

storage test will be carried out fn a warehouse for a period of 3-6

% ~onths.
3

(10} Transpowvtation

Teansportation means ave available in a wide variety. These include
raapower, bicycles (Becha), oxcart, trucks, ships, etc. Also, the pack-
ing cethod is classified into bulk and bag packing. For each case, loss
vill be surveyed by measuring rice in the sending spot and again at the
destination. Factors of loss may include rough-handling, bags deforced by

i1 hocking, etc. Therefore, parameters should be analyzed.
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5-3-5 Order of the Tests
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{4) The Way of Experiment for Transportation Losses

Yelght
Hofsture-
content

Balarce I | Trans- add‘ Balance Weight
2 o ¥ -
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(5) The Way of Storage Simulation Test
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. List of Survey Equipment and Material

Table 5~2 Apparatus fcu -lhe Survey

—————

Ltem Speclifcations

1 Moisture Tester £ Measuring range
ectyic brown rice 11-20%

a) Riceter D-Type (Kett) resistance unhusted paddy 18-30%
type Accuracy 10.5%(11~20%)
b) P8 - 1D (Kett) "
11, pean Balance Measuring cap Zkg, Sensitivity lg
E{!3 peaa Balance Measuring cap 15kg, Measuring cap 7kg

Min. reading degree 100g(meas.)
50g(cap)

Bean Balance Measuring cap 105kg
Min. reading degree 100g

Table Balance Measuring cap 200g

16 Spring Balance {for measuring Yeasuring cap 100g
paddy shattering resistance)

Hygre - Thercograph Range of Measuring
Temperature  -20 ~ +40°C
Relative humidity © ~ 100%
Scale mark Tesperature 1°C
Relative humidity 1%
Accuracy Temperature 10.5%
Relative humidity $#3%
Sensorx Terperature Bi-metal

Relative humidity Hair of
horse

¥et and Dry Bulb Therwozeterx

3 Tuwbe Ternometer

Graia Therponcter 50°¢C

Sazple Bag L, M, S (size)

Pincetter

T ———

13 Sazple Pan

1D Sasle Bottle

_—
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16 | A} Sieve Set

B) Sieve

(1.5, 1.7, 2.0 mm} nmesh

17 | Measure Type

(50 m, 3.5 m)

18 | Beaker {500 nt)

JI;’ Cylinders (160 m?, 1 2, 2%)
20 | Test Tubes

g;;i Rew H. C.‘;;I;tion

(4-0, 305’ 300, 2-‘51 2l()) roundksi

22

Sample DPivider

Food Agency of Japan Type
103 - B (small)

23

Grain Shape Tester

¥ood Agency of Japan Type

24

Grain Crack Iaspector

for 50 gralns

25

Hagnifying Glass Set

26

Grain Counter

for 100 grafns, for 500 grafns

27 § Grain Trier Long, Medium, Short

28 | Vinyl Sheet 0 x10m 3x3 e

29 | Suashine Gauge Jordan Type

30 § Stop Watch

31 § Tachometer H-Type (Asahi), range 0 ~ 10,000

one scale 2 R.P.M.

32 | Ubinan 2.5 x2.5m

33 | Counter

35 | Rice Husker (Handy) RQ;;er roller
“Ef‘uffckle for rice reaping, serrated blade
_EE_ Winnow Local made

37 |winnower

Size

Rev. of fan axle
Rev. of handle-grip

Shutter openings 7 nn

1.685(L) x 580(W) x 940({H)

240 ~ 250 rp=
78 ~ 80 rpxz

- o

o ¥ o
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e
pedal Thresher

L3 | Test Husker THU35A (Satake) robber rolld
200W, 1104, S0HZ

B—t

o] 1est Pearler

5 a) parlest (Kett) Sample weight: Brown rice 10g
Peeling time : Brown rice 30 sec.
b) ¥C-250 (Satake) 250d, 110W, S0HZ
:;;‘Reaper and Binder HP20S (Xubota), Afr-cooled pasoline

engine 2.3ps/1800rpm, Stngle wheel,
Lower portion cutting reciprocating
biade, Effective width of reaping
20cr (one role), Wet paddy wheel and
bandle collecting boat.

42| Peaper AX-401 (Kubota), Afr-cooled gasoline
] engine, Lower and middle portion
cutting reciprecating blade, Effec~
tive width 120ce, Single wheel.

£} 43| Power Theesher SC3AE (Comna), Single under threshiag
3 cylinder, Alir-cooled gasoline engine,
3.5ps/1800rpn, Width of threshing
cylinder 608cm.

A% Bryer KB-6YS (Yamamoto), Flat-bed (Iwin box
type) 1.2t x 2 boxes, Blower FB-58F
1.3 m*/sec {(1,550rpm), Diesel engine
5ps/2,2000pe.

Freferable. equippent for survey

A

l. Grain Hydrometers 2. Grain Rigidity Tester 3. Raian Gauge

r
3

A

7!

%. Table Balance (for 100g)
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