5-4 Results of the Survey

5-4-1 Field

(1} Aceh Province
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Table 5-3 shows the survey areas in Acch.

Througheut the dry and

rainy seasons, the survey was conducted in the two provinces of Aceh

ttara and FPidie,

Table 5-3 Subject Districts, Sub-Districts and Villages
in Aceh Province

Field

213 -

Yo. bistrict Sub-District Yillage
I -
i Aceh Utara Jeunied Lamok Ulim
2 ' " CGarbong Blang
3 " " Lueng Teungoh
4 " Samalanga Ceulumeung Bunghok
. 5 " " Matang Jareveng
% 6 b . Sangso
; 1 Pidie ¥eureudu Hanyangcut
g 8 " " Beuragan
9 " . Benasah Bie
10 " Banda Dua Kuta Baroh
11 " " Uteun Baya
12 " u Raya Tunong
13 Aceh Utara Reusangan Pante Gajah
14 " " Meunasah Tiwue
15 " u Pante Piyeu
16 " Yeurah Hulia Blang Cut
17 " " ¥Meunasah Fanjung
§ i8 i " Meunasah Meurir
E 19 " Jeunieb Lueng Teungoh
% 20 u " Pandah Janeng
3 21 Pidle Meureuda Blang Cut
22 " Banda Dua Kuta Baroh
23 " Yeureudu Blangawee
24 Aceh Utara Samalanga Pulo Drien
L




Table 5-4 Postharvest Losses In the Field, Aceh Province

Dry Season (1981}

Fleld oty Losses (2) , E?Iﬁz:iggfmg

No. Reaping|Threshing [Winnowing [Drying|Time tﬁb
1 SEMERY 0.2 0.1 0.1 trace -3
2 SEMERU 0.5 0.1 a.3 trace -3
3 ER-36 0.3 0.1 0.1 trace 10
4 B-1 0.7 trace 0.1 0.1 0
5 1R-32 0.5 0.3 0.3 trace 20 3
6 IR-38 0.2 0.2 0.2 trace 10 i
7 SEHERUD 0.4 0.2 0.1 .1 0 i%
8 SEHERU 0.7 0.1 0.2 trace +3 'g
9 |GALUR HARAPAN 0.5 0.1 trace trace 10 %

10 SEMERD 0.4 0.1 0.1 trace 10 '

1 SEMERU 0.4 0.1 trace trace | -7 43

12 SEMERU 0.5 0.1 trace trace +3

L Average 0.4 0.3 0.1 trace
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1) Reaping

Reaping wovk in Lhe province is normally deae with sickles ang
rice is mowed at 1/3-1/2 of 1its height from the ground sucface. 7y
is called the middle-reaping method. Farmers surveyed were exclusivey,
using this method for reaping.

Aceh Utara and Pidie, the object districts for the survey, are
representative rice growing territories in the province and HYV ¢s
wvidely cultivated. Accordingly, all farmers surveyed are growing K,

In rice kinds which were grown by 2 or more farmers, loss gener:-

tion was compared. The result was shown im Table 5-6.

Table 5-6 Reaping lLosses by Varieties in Aceh Province

0.2 Q.5 0.4 0.4 G.4 0.4 0.5 0.7
Rk ;
SEMERU G ED ] eoy | oy | o) | (13) | (3 | (1D)
0.8 0.7 0.3 1.3 .
1R-36 -) { -3 | o) | o : (-
> ¢
gl e 0.3 0.7 . . ___ L L L
3 -1) | GO ~
g
0.1 0.5 g3
CISADANE (-4) (+1) B -— —_ _— -_— —_— Ry
0.6 | 0.3 | 0.9 et
CIMANDIR —_— - _— I N
PIRLE Gy L o) | o) e
Note: { ) shows the difference of harvesting time to Opt. time.
- shows early harvesting, + shows late harvesting (Unit: days)

Referring to the table, IR-36 has the lavgest average loss rate I
spite of early reaping. In other words, it tends to create not larger -

ses. However, it may be concluded that theve is no sfgnificant differs

¢f reaping loss between rice kinds, as far as the table is concersed.

Next, losses were coapared depending on the adequacy of reapirg

timing, and its resuvlt is as shown in Table 5-7. In this case Lo preies

deviation, the data of IR-36 ave not included, because It showed rel2ti®

ly higher loss ratio. Also, to judge a suitable tiwe for reaping,
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farmer's opinions were listened to and the maturity of the crop was

carefully observed,

J1a5te 57 geaping Losses by the Diffevence of Harvesting Time
4 to Optimua in Aceh Province
z Average(2)
o -4 {day) or | 0.1 —_— — _— —_ —_— — 0.1
wore
UL 0.2 | 0.3 | 0.5
9!-' - - - - - — ——— _ am—— 0'3
i
':;ﬁl-; !0 0-4 004 0.6 0-? —— — A 0.5
388
PO
:E;% +1 ~ 43 0.3 0.4 0.5 0.5 0.6 0.7 0.9 0.6
- F

. mimisd s ow——r———————

M)

i

Referring to the table, there is a trend that, the later the reaping
tice, the larger the reaping loss. However, this trend is not so signifi-

cant.
2} Threshing

Threshing is carefully perforeed by tracpling. Also, the loss ratio
is extremely small; a maxlieoum 2.0% to an average minimun trace 0.4%.

In this proviace, threshing work is conducted several days afterx
reaping. Consequently, the paddy becomes oore easily threshable. This,
along with careful threshing work, Is one of the rmajovr reasons for less

threshing loss.

3} Cleaning

Threshed paddy Is mainly cleaned manually by ferale laborers in
close vicinity to a ffeld. The paddy drops fron overhead using winnowers
to clean the paddy by windpower. The work is done very carefully. The

loss ratio was a trace - 2.3%, as small an average as 0.2%.
4) Drying

After threshing and cleaning, the paddy is transported to famers

znd then rice for personal consumption is dried in front yards of

farcers' houses. For under-sheeting, mats (Ijsgl) are used and the rice

is dried under the sun to a moisture content of 15-16%. On the other
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hand, paddy to be sold is often sent to the market half-dried. Duria,
sun-drying, losses somctices arise due to by domestic fowl and otney
livestock. MHowever, the amount is usually very small. In additicn,
rice is very carefully handled during the work, so that no significsy

loss was generated, according to the survey.

$) Loss in Mechanical Processing

Table 5-8 indicates the results of measured losses in the zechaaly

processes of reaping, bunching, threshing and drying.

Table 3-8 Quantitative losses of Reaper & Binder, Power-thresher
and Dryer in Aceh Proviace

Hachine Reaper & Power Thresher Dryer
Binder

Field Hand-hold | Throw-in

19 — 0.7 % 1.6 * | trace

20 3.4 1.1 i.1 "

21 —_— 0.6 1.9 "

22 1.5 trace 1.7 »

23 1.9 0.4 0.9 "

24 0.8 2,2 "
Average 2.3 0.6 1.6 "
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In the following description, the survey results are explained for

each machine.

a)

Reap-binder

1) Ia swamp farms, it is fmpossible to collect spilled paddy in
oheel treads, Therefore, an indirect method was first applied.

This is one in which a collective amount from the survey area
(20x5a) was compared with that from the standard (control) zone of the
same area. However, there was a difference of more tham +6.0Z% for
the collective amounts in the survey areas (due to non-uniform
growth). This fully explained the inadequacy of loss estimation

for very small amounts. In consequence, the survey was valid only
when cravling tires were attached to machines and when machine
reaping was peraitted by fara conditions. Then, spilled paddy was
recovered from the field surface after rice bundles were transported
away, out of 3 Ubinans (2.5a x 2.5m x 3 positions). In this way

the loss was directly estimated.

i1) If stalk fs short (20 - 80cm), the keynel portion is apt

to contact with eoving parts, e.g. elevating claw of the binder,
causing kernel spillage. For each kind of rice in the fields, kernel
spillage and vertical stalk height were shown in Table 5-9, accord-

ing to the survey results.

Table $-9 Varleties and Characteristic by Subject Field

"Field
__Xo.

Vartety Strength Resistance of Paddyl Shattering | Plant Height

19

Grains Hhen Threshing Habit {in Standing)I
lLr-28 ' 80g (Mofsture content 18°19%). hedium 2cn

—_—

v —

B -1 708 ( u n )3 - 70

e

IR-46 80g ( " " —_— 83

]
P23

| —

i“*~‘—-—-—-

Cirandiri | 90g ( " v),  dediun 99

t
Gi-16 108 " @y  Easy 110

|
24

LS

—

—

Cinandiri § 80g ( " w ) Hediua 30

PP -— L —

Source: Descripsl padi, Varletas unggel, Dinas Pertanian, Acch 1981
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i1i) MHechanized binding work 1s necessary to facilitate haﬂ‘i!ing
after reaping and to prevent kernel spillage loss. However, 4
far as the experimental nachine was concerned, {t was considere;
difficult to operate the machine for a long time vsing the Presey
binding mechanism and binder string under the curreat method ¢f

maintenance and control. Accordingly, in order to simplify 2,

rechanisn, another area to be developed may include what t\unr_uglg
mechanisa should be employed instead of the present binding recls.
afsw,

Further, binding materials should be commercially availabie
at any sfte and at a low-cost. Therefore, a comprehensive study
should be made eainly on such traditiorally used materials at

present, e.g. straw, sliced bacheo, long-fibrous grass, etc.

iv)  Reaping height should be largely controllable to respond to
the conventional farming system, kinds of rice and the actual suy

height at maturfty. Otherwise, the machine will aot be versatile

v) The collecting boat took a relatively small load evea with
swasp field wvork and could not move strafight when fully loaded.

Consequently, it appeared that the boat applied an excessive buis
to the operator.

vi)  Reaping Machine Work Conditions

A reaping machine is a moving field wachine which responds B2
conditions different from those of threshing and dryling work doze
in fixed positions. The conditions include those in the field
(area, bearing power of ground, drainage condition), cultivatica
{transplanting, groving), machine weight, operability, and so
forth. Requirezents of the fleld aad cultivating conditfons in
telationship to the machine might be reduced along with future
inprovenent of the machine mechanisa. But it will be currently isr

possidle to resolve the problens of all of the foregofng conditiss
oenly by the developzent of the rachine body.

- 29 -



b)

Engine Thresher

i) S$mall bundles were nade by lower reaping using a binder machine.
small bundles were also supplied by the conventional method of middle
reaping and then, both were compared.
shown for both rice bundles.

Comparat ive specifications are

1able 5-310 Cowmparison of the Bundle of Paddy between Hand-hold

i | {
! reshing Way Hand-hold Throe-in
. lLtess

and Throw-in.

:?atiety i, Y. Y.
e s
. Bundie Leagth 70 ~ 90 cm 50 ~ 55 co

iiange of Grain Attached
* (fxom panicle end)

e e

30 ~ 45 ca

Shattering Habit : Medium, Fasy (70 ~ 90 g)

;;;isture Content (Paddy)E 17 ~ 19 X

f;bisture Content (Stalk); 20 ~ 30 Z

Exaterlals for Bundliag Sting Raw stalk with paddy
?;eight of Bundle 900 ~ 1,200 ¢ 700 -~ 800 g
fcrain-strau Ratio 3~4:6~7 5§~5:5-6

it)

According to a test where swmall bundles of rice were threshed
nmanually after field drykng, no practical difficulties were ob-
served, except for the stalk length of 70cm ov less. However, when
the bundles were gathered [roa the field by about G:00 AM and powning
dew had not dried on the rice bundles, the straw of the bundles was
not smoothly discharged from the threshing cylinder which clogged,
causing separation problems. Therefore, work should not be done in

the very early rorning or fmmediately after befng re-wetted by rainfall.

...n‘l..



111) Throw-in thieshing is judged basically inadequate for the ¢

perimental machine. 1If applied, processing capabilities wiy
drastically drop because of the inconsistency of the 5::>ecit'h-,,gg;iDﬁ
of the catcher mesh, straw discharge port size, and attacheg ey
output, This occurs no matter which is employed, raw crop thregs

or dried threshing.

iv) Recomreandation of Threshing

If the field dyying period is extended for rice bondles, ey,
can generally proceed. However, wetting may occur from a rafnfal;
possibly resulting in cracked kernels. HYY has easy shattering
kernel nature, so that, if the crop is mechanfcally threshed 1o
operations easier, later rain damage will be effectively preveats:
Threshed rice may be of such a volume that it can be tecporarily
stored under the floor of a high-floor house or even in a reos.

In threshing, hand-hold is easfly applied. Thexrefore, tte
elddle-reaping method of the conventional system shall be chang?:
low portion-reaping. Also, there is small dfffevence of specifit
gravity between chopped stalks and raw crops and winnowing sepans®
becores difficult. However, the matter of cleaning will be solw!
by common application of a vibrating sfcve by winnowing paddy aft=
preliminary drying.

In cleaning after drying, the thresher may be a drum type &f,
only large straw shall be removed. In addition, winnower cleaniz:
shall be performed after completion of dryfing. By this process, g
piling will disappear and this Is particularly featured in the o :
harvest handling in Aceh. Consequently, the matter of colored ris
will be corpletely solved.
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and, in the rainy season, the Bekasl and Kavawang Districts were invesugiw

Table 5-11 shows survey areas 1n West Jawa.

In the dry season, the Bekasi District and Bogor District were s

Table 5-11 Subject DMstricts, Sub-Districts and Village

in West Jawa Province

utve}&g

— e —_— - = - TT—
::;eld District Sub-district Village
- T T
1 Bogor Kariu Cariu
2 " " Mekarwangi
3 n Jonggol Weninggalih
4 " l Jonggol
5 Bekasi Babelan Bahagia
o
% 6 5 " Babelan
@
P 7 1" " Babelan Kota
&
o .
8 " Bekasi Telukpucung
9 " u Perwira
10 " " Kalabang Teagsh
i
12
13 Karawang Ciramaya Tegalwuaru
14 " " Sukatani
15 " Karawang ¥etan Cibungur
16 " Karang Pawitan Harang :
17 Bekasi Rumahabang Tanjung Baru g 3
g 18 " Bekasi Malgamarya T h
o i B
§ 12 Karawang Karawang Tanjung Pula &
] '
:‘é 20 Bekasi Cibitung Sari Mukuti
2% 1] " " . _:"
22 b Karawang Kaum Tanjung il:
23 " Rengasdengklok Rengasdengklox 3
Selatan i X
24 " Karawang Tonjung Pula
R R
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Table 5-12 Postharvest lLosses In the Field, West Jawa Province

% ry-5€ason (1981)

| Losses (2)
Reaping Threshing L ) Yield Ha -
variety Drying xe/h arves
_ upper | Lower [[ramping ] Banting (kg/ha) | ing
§ Systen
%1 CISADANE 1.3 _— 0.2 —_ Trace {7,497 Nyeblok
5 | CISADANE 0.9 ——— 0.2 - - | Trace |6,489 "
} CISADANE 1.7 —_— 0.3 ——— Trace 6,879 "
=l | cisapasE 1.6 . 0.4 - Trace |6,072 “
_35 CISADANE 0.9 — 0.3 . 6,624 Bawon
45 | IR-36 0.6 - - 0.6 - 14,208 "
27 | crsapaxe 1.3 : 0.2 : - }s6,876 "
15 Jcisaane | 3.7 - 0.4 15,762 "
:-;
39§ CISADANE 6.3 : 1.2 : —— 15,880 "
Ay |crsaoaxe | - 5.5 2.3 - 15,567 v
3
Average 2,0 5.5 0.4 2.3 Trace |6,185 _
-
/
rd
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In addition to the survey made in the dry season, a semfnar was held in

gﬁglﬁovince for technical traansfers. Therefore, the survey was conducted

z}

U»onlo farmers, 2 less than originally planned, because of the linited

1) Reaping

in the province, all surveyed farmers were cultivating HYV. This

the survey area was set at the Kavawang, Bekasi and Bogor

js bacause
pistricts, central rice growing areas in the northern plain, wvhere there
24 were almost corplete frrigating facilities.
E% varieties of the surveyed were limited to only three kinds of
g Cicadane, IR-36 and Seservu. Cisadane is particularly popular among
‘ farcers.

Table 5-14 indicates a comparison of reaping losses of these 3

varieties. In the table, data were collected only froa farmers who used

Rawvon and high reaping, i{n order to eliminate other factors of loss gen-

eration.
Table 5-14 Reaping Losses by Varieties in West Jawa Province
[Average -
_ ()
.. | CISADANE | 0.9 1.3 3.7 6.3 1.3 2.7
(2
L
o IR-36 0.6 4.0 6.4 — —_— 3.7
(2]
=g
SEMERU 3.2 2.9 —_— —_ — 3.1

Referring to the table, IR-36 has the largest loss generation.

Sereru and Cisadane follow in that order. In other proviaces, too, IR-
35 shows larger losses.

Then, relating to reaping tools, lower portion-reaping is most

gopularly adopted using sickles in dry fields in the province, as des-

However, in wet fields, high portion-reaping is made.
Therefore, sickle

cribed earlier.
Accordingly, the tools In use are not specified.

teapiag and ani-ani reaping could not be corpared within one field in

terns of loss ratio.




Hence, lossess are compared herein for low povtion-reaping ang

high povticn-reaping as follows:

Table 5-15 Reaping Losses by Reaping Portion in West Jawa Prevy,

——
) Average L
i i ! T

o | Lower 2.4 .07 — ! —_— - 1.7

o H b :

et .

4 (1 —

!c-: R : R

= I High 1.3 © 6.6 3.2 1.3 2.9

o] . ' t

= : .

ot F

| g & !

Pt eaper & ; :

% | Binder 2.8 4.5 2.2 1.5 _— ,

Fable 5-16 Reaping Losses by Reaping Portion in West Jawa Province
(Bavon Systesn)

———
! Average

(z)

6.3 1.3 2.7

Table 5-15 shows a simple corparison between low-reaping and
high-reaping for fareers surveyed during rainy season. In this cass,
data for faroers No. 23 and 24 were onitted from the table because
reaping was applied after test setting. Also for a reference, resuits
of binder reaping loss are noted.

On the other hand, Table 5-16 indicates an corparison for the ¥
kind as above, while elieinating factors cauvsed by varietfes and rez;-
ing styles by choosing farmers who grow Cisadane and reap by the Bait
system,

Refercing to these tables, high-reaping shows higher loss thas
low-reaping. 1This may be because head reaping often causes larger

unreaped loss and trampling loss, according to our observation possitls

_gw-



resulting in larger losses.

particularly for the Bawon systen where 200-300 workers come Lo-

geth-er
gurther increase.

for reaping in 1 ha, unceaped loss and trampling loss may

As described above, where many workers participate in reaping and

pay=ent is made by plecework, reaping is often carried out speedily and

roughly, obviously causing larger losses.

To compare the Bawon and Ceblok reaping systers, loss ratip are

shown comparatively in Table 5-17.

Table 5-17 Comparison of Reaping Losses by Bawon with

Ceblek in West Jawa Province
| Average (2)
Bawon 0.9 1.3 3.7 : 6.3 i.3 3.2 2.9 2.8
eblok | t.3 0.9 1.7 1.6 1.3 — L 1.4

The data fn the table were taken froa farcers who were exclusively

using high reaping.

variety tended to create larger losses.

Further, data on 1R-36 were omitted, because this

Referring to the table, it will be understeood that larger losses

ate generated with Bawon reaping than with Ceblok.

Next, Table 5-18 is a typical comparison for loss generation depend-

ing on reaping time.

Table 5-18 Reaping Losses by the Difference of Rarvesting
Tine to Optimunm fa West Jawa Province
- Average 1) I
o ; ; g l
-3~ -t "0 2.9 - LS — — 1.8 :
- O : ‘ }.
o — : 1
SE s 10 1.3 1.3 . 4.0 | 0.7 2.8 2.0 E
£ % - : ;
£ : -
woea !

Hed 2 +1 A #3 2.4 - ] —_— _ 2.4
2 o2 -~ H 1 j
(3| —
:28 TV Y 3 6.4 - 3.2 2.2 6.5 ; ——| 4.1 i
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In the table, too, data on farmers Wo. 23 and 24 are oniteed,

add{tion, data of binder reaping loss are fncluded on the table ¢,

supplexent the relatively smaller number of data.

As far as the table is concerned, reaping loss tends to fnereag
when passing the optimum reaping season.

The later reaping fs done, the more shattering kernels Increag:
This tendency is obviously proved also in a2 reaping test Separately
carried out in the same province. The details of this test will e
described in 5-4-1 (6) "Tests for Loss by Reaping Time".

2) Threshing

The normal threshing procedure in the province i¢ elther thre
trarpling or beating method respectively corresponding to high—reaxq
or low-teaping. In rare cases, stick beating is used after high-
reaping. However, none of the surveyed farsers used it.

The amount of threshing less substantially depends on which cetii
is used. Its trend i{s shown fn Table 5-19. For a reference, survg

results of losses by pedal thresher and engine thresher are also st
together.

Table Table 5-19 Threshing Losses by Threshing Method in West Java -

Averegi?ﬁ

Threshing Mothod

lo.2 0.2 [0.3 | 0.4 0.5 0.6 |0.2 0.4 0.4
Trarpling- : : -
.2 0.2 'o.1 1.3} 0.2 0.6 |o0.3 0.4
Beating 2.3 33 47 17|15 2. L 2.3
(3.2) (4.2 (1.3)[(1.1) (1.4) i i
Power . : :
Threshex 0.3. 4.t 1.3 07| 24 0.8 |— ! 1.6
Pedal é . '
Thresher z.o! 2.2 a.ej 0.6 2.3 0.9 1 — | —- 1.6

Referring to the table, the largest loss is caused by scatterirg

paddy during beating. Figures in (5-19) for beating loss represent ti

scattering less ratio.

-.?33..




peanwhile, some [farmers temporarily piled rice bundles in the
fields after reaping, as a prelimicary step to threshing. At that
(ime, loss was observed, so that the loss ratfo of temporary piling
,asggasured. In its detailed emethod, PVC sheets, etc. were laid on th
the fields on which paddy bundles were temporarily stacked. Then,
after threshing work, remaining paddy was recovered.

puring the survey in the rainy season, 5 farmers were low-portion-
reaping with a temporary piling loss ratio of a maximum 1.4%, minirun

0.51 and pean 0.9%Z.
3) Cleaning, Drying

In the province, cleaning and drylag work are not done at the farm
level, and paddy as threshed in the fields is directly sold to KUD or
brokers.

Paddy drying is applied only to that to be used for private con-
sption, In the work, Tice was carefully handled and loss was not

usually obserxved.
4) Transportation

In the province, middle portion-reaped paddy stalks are conveyed using a
Sundan, a kind of carrying pole. 1In this process, a loss was observed.

Tterefore, a survey was performed and the result will be described in 5-4-3.

5) Loss Survey Epploying Havvesting Hachine

Table 5-20 Reaping Losses by Rarvesting Way (West-Jawa)

(1)
Harvesting Sickle Cutting
Ray Binder Reaper
High Low
2.8 1.0 2.8 1.0
{iacl.
Quantitative(l) shattered
Losses kernel imn
[ vessel)
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a) Biader

Average 1.3% of loss due to shatterfng kernels is Benteraty
by the fmpact when discharging rice bundles, and is Includedi!i
2.8% loss.

b)  Reaper

1)  Amount of loss differs as follows depending on reapi:;

height from the ground surface.

47.7 cao 2.1%
30.0 ca ——- (.6%
17.6 ¢ca —— 0. 2%

As is obvious in the above, the higher stalk is reazdd,
the larger the loss arises. This is because, when the
reaping height is high, heads of shorter stalks often rezsi
unreaped (non-uniform head height). Also, even 1f short
stalks are throughly reaped, they are not readily collecte =

reaped bundles but often fall on the ground, possibly resi::
in losses.

i1)  When straw chips adkere to the divider foraing a blad,

the cutting blade may push stalks before reaping if vice s

not planted in straight lines. This may cause unreaped less




¢} Threshing Losses with Power Thresher

e 5 - 21 Threshing Losses with Power Thresher (West Jawa)

Tabl
S JE——— _1
thod Quantitative Haterials to be fed and
Threshing Hetnd Losses(%) Feeding Condftion
J”’/T Rand-hold 1.6 low cut, raw
- Power ' .
thresher .
Throw-in 1.1 high cut (about 40 cm), raw
:L; S
ﬂ} pedal Thresher 1.6 high cut, raw, hand-hold
dl
; Beating 2.1 high cut, rvav, hand-hold
1 feaventional
- Trampling 0.4 high cut {about 40 cm L.), rav
i) Azount of loss varies as a functioen of solsture content
E) in paddy. Especially £€ the moisture in straw is high (rain-
g wetting, falling-dowm, bad drainage, early-torning reaping),
loss may increase due to poor separation.
h 11) The husking ratio is normally small. Further, manuval
g throw-in threshing has a smaller ratio than manual threshing.
;2 This may be because the straw is working as a dasper.
£ 111) In case of a varfety having relatively ircegular paturity
‘ {(i.e. IR, Sureru), threshing losses bhecome preater.
;
iv) Whea bundles were temsporarily piled for the preparation
3 of threshing, loss of shattering kernels was observed to a
: large degree.

d) Power Thresher {Hand-hold Method)

1) There is a difference in the range of kermel-bear-

g b ki s Lo et AR

fng in cach paddy stalk. Non-threshed kernels appear

_.2&_.



6)

e)

value is about 40 cm) or moisture contents in paddy and stalys
are high.

£)

carrying volume at one tiee should be s=all.

non—-threshing, in-straw kernels, etc. becoze less.

g)

Items on the Perforoance of Machines for Agricultural Mechanizatiz
Hechanfzation

a)

it)

g
it
[

depending on the kemnel-bearing degree and resg;ular(ty(,“.,JE
heads. Of course, the larger range 1s the worse than ¢,
heads are regulated, the larger the non-threshed loss

results.

ii) If the manual carrying volumé is toowmuch for one tiy .,
stalk length is longer than 100 cm, a part of the bundie i
apt to overflow when inserting the paddy stalks into the 3
charging chute, possibly resulting in non-threshed loss, o

Pover Thresher (Throw-in)

Where longer stalks are used for supplied material {roreal

"‘ T

G
A

Loss in Pedal Thresher

oy

In this case, the thresher is manually operated, 2

R

Hence, losses of

TR

L

Loss during Cleaning by Winnower

A 208

1)  Volume of loss differs depending on operating technige

of operator, especially for the manual winnower.

TN Tty B BV Sl

Normally, there is substantially ao loss discharged o
No. 2 outlet and No. 3 outlet,

it

However, with wet raw mateérid

cleaning perforcance becomes poorer and in turn causes larger P
E-
losses,

A TG

Binder, Reaper

2 A g

i)

In vet or wuddy fieids having surface vater, mud ad-

heres to steel wheels and the machine 1s difficult to run. :

Ty o)

...23’ -




§1) Work effictency is greatly influenced by the field area,

dimension, way of planting and ease of drainage.

by The binder can work even in water-covered fields or deep muddy
cofl, as long as a bunching vessel f{s mounted. However, in this case,
operating efficlency drops by about 50% due to additfonal unloading

of paddy bundles from the bunching vessel and slipping run.

¢) Thresher

ihe hand-hold rethod of threshing is superior to the throw—in
pethod, in view of threshing capability pei thresher power. Mowever,
in actual practice the handling capacity of a machine is often
detercined by whether paddy stalks are easily supplied to the thresher.
In the hand-hold rethod, rice will be handled at a greater rate in
case of small, bunched bundles of suitable stalk lengths. [In this
point of view, an automatic thresher with an auto-feeder may provide

better perform#nce.hold.

d) if we plan an opticum line of machines for harvesting, taking
local conditions into account, we can propose the following systen
for the least losses and best processing capabilities; racely a
reaper is shall be piddle portion cutting and then, it is sun-dried
and packed in bags and transported to the threshing site where it

is supplied to a throw-in type thresher.
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le 5-22 shows the Survey Areae {n South Sulawvesi,

Table 5-22 Subject District, Sub-District and Village

fn South Sulawest Province

District

Sub-district

Village

PINRARG

2]

11}

HATIROBULY

PATAMPANUA

3]

SUL1

LAROMPONG

"

ALITA
HANARANG
HARANNY
TEPPO
LEPPANGENRT
TONYAMARG

SULIL

i1}

LAROMPONG

SUYAMUS

H

POLMAS

1
(1]

17"

L1

PINRANG

it

H

POLEWALI

"

HOROMULYO

"

HMATTIROSOMPE

DUAMPANUA

TAKATIDURG
TONYAMANG
DARMA
SIDODAD]
HAPILLI
KEBUNSARI
MATTONGAN TONGAN
LANRISANG
MASSULO®ALIE
LAMPA
KAMALIL

BUNGE

._23?..




Table 5-23

Pry-season (1981)

Postharvest Losses in the Field, Scuth Sulawesi Provinee

Note) All farmers are using sickle, cut from

beating.

Harvesting system is Bawon.

_?$_

Xo. variety | Losses (%) 7 Yié;;H“
Reaping Threshing Drying (ton/ha)
1 1R-42 0.8 3.9 Trace s617 |
2 IR-42 1.1 3.7 Trace 4,755
3 IR-42 1.0 4.0 Trace 5,959
4 TR-%2 3.1 2.7 Trace 4,565
5 TR-42. 1.1 6.2 Trace 4,982
6 IR-42 0.7 1.5 Trace 6,124
7 1R-26 2.0 5.1 Trace 5,885
8 IR-26 Q.7 2.5 0.1 5,091
9 IR-42 2.8 3.3 Trace 6,861
10 1R-42 Q.9 3.6 Trace 3,444
it 1R-42 0.2 7.4 Trace 5.126
12 IR~42 .8 2.0 Trace 2,712
Average 1.3 3.8 Trace 5,103
Wet-season {1982) B
Difference
No. Variety Reaping Thtgg;gzg 2 Drying ?:mga:;ez;:?g[;i
i3 IR-38 0.2 3.3 Trace s () |
14 I1R-52 0.6 2.7 Trace +3 5
15 IR-54 0.5 2.1 Trace 10 1,
6 1R-54 0.7 2.6 Trace +0 i
L ¥ IR-54 0.5 3.2 Trace -7 3k
18 IR-54 3.2 2.4 Trace -1 i
19 IR-42 1.7 6.9 Trace +2 &
20 ER-54 1.1 3.4 Trace 1 L
21 IR-42 1.3 4.4 Trace + g3
22 1R-42 0.9 3.3 Trace 10 £
23 IR-42 1.0 1.9 Trace -1 £
24 IR-54 1.0 2.0 Trace +2 L.
Average {3 | 3.2 Trace ) : [
| |

Yover portion, and thresh bf

TN © AR

alfjine



pinrang pistrict and Luwu District were selected as survey areas in

fry seasons and Palmas District and Pinrang Nistrict were survey in

gainy s€ason.

1) Reaping

geaping s normally done by lower-reaping usfng sickles. Head
chipping using ani-ani is seen only in areas where local varieties
are grown. Since the survey areas fnclude many well-irrigated zones,
farcers in the survey were totally cultivating HYV of the IR variety.
In other provinces, domestically bred HYV or HYV cross-bred between an
excelleat local variety and IR is more often preferred and chosen by
farcees. It will be a characteristic of this province that out of HYV,
IR varieties are domirantly grown.

Referring to the difference of loss for each variety, Table 5-24

shaws 4 surmary.

Table 5-24 Reaping Losses by Varieties in South Sulawesi Province

Variety
- (2)
0.8 1.1 1.0 | 3.1 1.1 ] 0.7 ] 2.8 0.9

1R-52 i 1.2
N 0.2 0.8 |0.6 | 1.7 1.3 ] 0.9 11.0 -—
ol IR-54 0.5 |0.7 {0.5 |-3.2 j1.1 ] 1.0 | — —_ 1.2
s

IR-26 2.0 |07 J— | — 1.4
L ]

The order of farmer preference, ranked froa large to small degree
of preference is IR-42, IR-54, 1R-26 through both dry and rainy seasons.
taly one farmer was using IR-38 Sead.

Referring to the table above, no substantial difference of loss is
observable between each varfely. Because these varieties belong to Lhe
iR properties, differences might not occer to an appreciable degree.

Next, the effect of delayed reaping tiame was analyzed in teras of

loss and the result is shown in Table 5-25.




Table 5-25 Reaping losses by the Difference of Harvesting

Time to Optimum in South Sulawesi Province

&'&'{!5_?_
o | -3 (day) 0.5 03
8
Yi - of
Q=D
g gl =3 v - 3.2 | 1.0 S »
g§4E ]
’53§ +0 0.5 (0.2 oo | — | — | — o
i &
L 24
t o O
DES 41 A 93 0.2 | 0.6 | 8.7 | 1.t | 1.3 { 1.0 14

The survey of reaping tice was carried out only during the rajzp

season. Accordingly, there are little data to analyze these phe

However, it will be concluded as a general tread that

progresses, the larger loss results.

R

» the more eaty

On the Table 5-25, the figure of the loss included a loss durfy

temporaty piling in field after reaping, therefore,

ray be less.

2)  Threshing

actual reaping 1

2372,
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In the province, the normal practice is beating. 1This cetho 3§

be traditionally making use of shattering habit of the Indica iype riz
Corpared with other cethods,

larger loss is caused.

it has better work efficiency, but

In th~ beating method, losses consist of two factors of scatteriz

and non-threshing, According to the observation, total losses cospris

about 2/3 scattering and 1/3 non-threshing.

Fig. 5-12
Beating Method
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The relationship between the sheet and loss was surveyed in 6

farcers. Table 5-26 and Fig. 5-13 show the results.

Table 5-26 The Relationship Between the Size of Sheet
and the Threshing Losses by Beating

Farwer | Size of Sheet (mz) Losses (1)
A 5.5 6.88
B 10.5 3.35
C 5.6 4 .40
b 3.8 3.33
E 13.3 1.85
F 5.4 1.99

(D |
7 .
6
5
Losses L
4 1
31° *
2 . 1 " |+
i

3 05 2 9 1 13@E)

Size of Sheel

Fig. 5-13 The Relationship between the Size of Sheet
and the Threshing Losses by Beating

-4 -



Although little data is available from only 6 farmers, there 1

a tendency that threshing loss decreases where sheets larger tha, 74
are employed,

3) Dryliog

In general, non-cleaned, non-dried paddy is procured by Kip 34
comuercial sector from farmers. At the farm level, rice is wore oftey
sold while with a modisture content of 18-22% without being dried.

Consequently, when paddy is dried by farsmers, it is mostly used f,

household consumption. Also, the volume is less. Therefore, paddy g

dried in seall lots, whenever t{me is available. 1In usual Practice,

mats (TICAL) are spread along the roadside or in the front yard of i,
house, etc. and paddy is dried under the sun,

During drying, losses by dorestic ducks and other fowl acdur,
but the volume is very small.

4)  Cleaning

Cleaning work is not generally done in the province, except th:t

large foreign matter is removed. Hence, loss during cleaning wvas rot

measured at the tire of the survey.

The reason why no cleaning work is generally done in the provicee
will be surmarized as follows:

T "
.hnu‘uwﬂu‘l.\"r""ﬁ’."l-wlv; i p Y e

a)  According to the traditional eethod, paddy reaped using ax-

ani are dried while still bearing ears. Then, using a wooden

mortatr and pestle, threshing, husking and millfog are perforeed it

one process. Therefore, it was not customary to perfora paddy

cleaning.

b) The beating method is used for threshing. Therefore, relatii

ly well-matured paddy can be threshed.

c) Even if paddy is not well separated or dried, buyers are pré
pared to buy.

b B e T AT b s el
‘.

- a2 -



(%) South Kalimantan
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Notes: 1. Oblique lines show the subject kabupatens for the survey.
2. o marks are the location of the capital of kabupaten.
3., --- lines are the borders of the kabupaten.

Fig. 5-14 The Subject Kabupateas of South-Kalimantan
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Table 5-27

Surveyed District, Sub-Distriet and Vlilage

in South Xalimantan Province

— —_h—-_—L_‘—‘_"‘-‘
::ci.eld District Sub-District Village
' —""_'———_
1 BANJAR ASTAMBUR TAMBAK DANAY
2 1 1) 1] n
3 [ 14 1 L 1]
4 " MARTAPULA SUNCAL BATANG
g LL] {1 I'T]
2 5
" 1 [ 13
E; 6 [ ] n
e 7 HULUSUNGAT TENGAH { HARUYAN HAPULANG
A 8 n 1 L1
9 " " BARIKIN
10 " LABUAN AMAS UTARA | BANJAT PAMANCHIN
‘ l 111 " 1]
’2 (1] & "
13 TAPIN TAPIN-UTARA PARANDAKAY
14 " TAPIN-TENGAH PANDARAGAN
‘ 5 nn [ 1] (1}
16 " TAPIR-SELATAN SAWANG
‘ ? [} [ 1] "
[=
2] 18 " " PANPAIN
(7]
b 19 HULU SUNGAT TENGAH | HARUYAN HAPULANG
$
§ 20 11 111 [1]
21 " BATU BENAWA BULU
22 (13 1] L1}
23 " LABUAN AMAS SELATAN] DURIANCANTANG SELAIS
24 " " SUNGAI RANGAS

Table 5-27 shows the suxvey areas In South Kalimantan.
the Banjar and Fulu Sungai Tergah Districts v

- iy -

ere chosen.
the Tapin and Fulu Sungai Tengah Districts were selected.

In the dry seast

In the ralny seasd




1able 5-28 Postharvest Losses in the Field, South Kalimantan Province

1)
bt ’seawﬂ_(mL
—{‘i‘;ﬁ—" tosses (%)
Ko, Varlety TTTTTT) Yield
Reaping | Threshing Dryfng | Wlanowing (tonfha)|
U - - N
i cé-561 2.5 0.8 trace trace 2,736
? €4-63 1.7 $.2 trace Lrace 2,621
3 ganoac (L.Y.) 0.8 1.5 trace trace 3,603
' c4-63 4.9 0.9 trace trace 2,790
s pANDAC (L.¥.) 1.3 0.4 trace Q.2 3,357
s LExy (L.¥.) 0.8 0.4 0.1 trace 4,998
7 I8-36 36 G.1 trace teace 3,954
] IR-36 2.3 2.0 0.1 trace 4,149
9 i2-36 .7 0.8 ' trace trace 3,879 i
10 1R-5 1.2 1.6 trace trace 3,892 !
11 ci-53 1.} 0. & trace 0.2 3,352
11 IR-5 0.8 1.4 trace 0.1 3, 2n
Aversge 2.0 1.2 trace trace 3,397
rrgizIrFyatSININSEZTEICRES S XY rrsssrzrsrdrr s AT SIS FECE I 2T srI S At s s s Ea =R T EAEES I a n
zasoa {1582)
Difference
Yariety Reiplng Losses fﬂ Yield Jof harvest- Remarks
Sickiel Anioant Threshing | Wianoving § Drying |(tenfradling ticeto
— Gpt. (day)
ST €LV | — 1.5 — Trace | Teace | 3,318 3 2 tizes reapivg
1 tiez threshicg
- _ 2 tizes reaping
-3 1.4 0.4 Trace | Trace | 4,958 10 2 tire threshking
VMHILAS(L.Y.)Y] — 1.2 Trace 0.4 Trace 3,656 0 ! ti::e reaping_
- 2 tiees threshing
_ 2 tires reaping
- N 1.3 — 0.1 Trace Trace | 4,145 ¢ 2 tiees threshing
1 tize zeapin
AYLNS _ ping
i 0.8 0.1 0.5 Trace 6,512 3 2 tires threshing
e ? tizes resping
TONVG {L.Y. —_ H H
TV {L.9.) .8 0.4 Trace Trace 2,635 +5 2 tires threshing
- 2 tices reaping
-4 —_—
2 1.0 0.2 Trace Yrace 5.538 " 7 tizes threshing
? tives reaping
1t - & N
2 c.9 3.6 Trace Trace 4,976 0 { tice threshing
It - - — ? tices reapirg
R 1.0 2.1 0.4 Trace 3,139 i ? tices threshing
i - . 2 tiees reaping
12 0.8 0.6 0.2 Trace 8,624 0 2 vices threshicg
RSO L f tice reaping
t.¥.) 1.5 ¥race 0.5 Yrace 2,259 5 ? tices threshieg
SEANCH . . ? tises reaping
EL.v.) t.8 0.7 Trace Trace 1,843 *3 ? tices threshing
Ferege 1.2 1.4 0.7 0.1 Trace 4,056
- - |__
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X:te) Al farcers are using Ani-ani or sickle, cut froa upper porticn, and thresh by

Lranging.



1)  Reaping

There were many farmers growing the local variety in the Proyin,
compared with other survey areas. Accordingly, many rice vatiet{eg
were taken for the survey,

Table 5-2% is a presentation of losges for each kind,

Table 5-29 Reaping Losses by Varieties in South Kalirantag Prei:

Average (I
-  Average QI
IR -5 1.2 0.8 1.0
H IR -32 1.4 1.3 1.0 0.8 1.1
y IR -36 3.6 2.3 2.7 2.9
s | T IR -42 0.9 1.0 S N
o]V
‘o €4 -63 2.5 1.7 4.9 1.1 2.6
;5 -— —
SPANCHI 1.5 1.8 ] 1.7
L ! :
- PANDAK ! 0.8 1.3 ; 1.1 :
v |
OTHERS :
LY. 1.5 1.2 ;0.8 . 1.8 1.3 5

Referring to the table, two varieties of IR-36 and C4-63 have e1-
trezely higher loss ratios, which means they belong to varfeties occer-
ing larger reaping loss. (In the table, C4-63 indicates a loss of 4.5
but this may come fron shattering loss.) 1In addition, Spanchi also ks
a slight loss ratio. However, according to an observation carcied out
at the site, the Eajor cause {5 late reaping.

HYV is generally considered to have higher in shattering habit ¥
causes larger reaping loss. However, as indicated in the table, this
criterion is not always true. There will be many varieties of HYV,
which exhibit sinilar or tower loss ratio than local varieties.

Then, regarding the loss ratio for each reapiag style, traditio:!
ant-ani reaping was seen widely throughout the province. However, fof

farners who are growing WYV, sickles are gradually being introduced fX
reaping.,

- 245 -



The following data velate to a comparison of loss between use of

anj-ani and sickles,

Table 5-30 Reaping Losses by Tools in South Kalimantan Province

Average (2)
.. los 13 ]os1.2]08 {1.2 {os
Ani-ant 1.2
g t.5 | 1.8 | 1.5
ol —
I‘g’ sickle 1.4 1.3 |1.8 o9 | 1.0 o8 |1.0 1.2

Note} The data of IR-36 and €4-63 were excepted for excluding
the factor of reaping losses by varieties,

Referring to the table, mean values of the loss ratio show exactly
the saze figures, perhaps by chance. This might mean there is no sub-
stantial difference of reaping loss ratio between ani-ani and sickle
reaping. -

ihere is a trend of relatively late reaping in the province. To

check how this affects loss, a comparison was emade for each reaping time.

Table 5-31 Reaping Losses by the Difference of Harvesting
Time to Optipum in South Kalimantan Province

Average (1)} Varieties
&l 0 taap]ia {12 oo Jos] 1 IR-32, IR-42
o IR-42 L.V.
- ir
° L.V. AYUNG
v +3 1.5 | 0.8 [1.0 ]i.8 1.3 18-32 spancsll
g (L.v.)
b
o iR-32 L.V.
a1 '3 1.3 118 1.0 1151 1.4 IR-42 spaxcu
3 (L.v.)

Referring to the table, there is a tendency that loss Increases
vhen reaping fs made later than at the optimum tize. 1In cther words,

later Tteaping may contribute to a larger loss ratfo.
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2} Threshing

In the province, threshing was mainly done by trampling, ey
farmers were threshing a second time some time after t}

e first thees
ing. The loss ratio was also swmall,

Of 24 farmers surveyed, oy,

farmers used single threshing, ere as high

2.0Z and 3.6%Z, respectively.

Their loss ratios w i

Also, many farmers did not thresh rice jemediately after Tes

but threshed on the next day or after several days.

1.

per
This night i

heads were dried ¢o meke
easythreshing, and thus resulting in fewer non-threshed ketnels
threshing loss.

because, when time i{s taken after reaping,
LR
Durieg the rafny season survey,

10 faxwmers were sawpled to ¢t:3

loss ratio dependent on whea threshing was done, immediately after

reaping or several days later. The result is shown below:

Table 5-32 Threshing Losses in South Kalimantan Prou:s

1)

Just after
. 0.5
Reaping

It s obvious that there is a trend of a larger loss ratio v«
threshed fecediately after reaping, rather than threshing aftervarl

Loss ratio may also be affected by the skill and carefuleess o

workers. However, these factors are not easily represented nurerici

or analytically.

3)  Dryfrg

Paddy drying was done under the sun using mats. In the proviz

drying after threshing fs carried out in two stages. In the first
stage, molsture content fs vreduced to about 17-18% and then the i
is cleaned by winnowers and temporarily stored.

Thereafter,
padd; is dvied to 14-15% and then restored.



In both of these drying methods, paddy was cavefully handled and
3
although slight loss appeared by domestic fowl, syhstantially few loss

vas measured.
4) Cleaning

Cleaning work is performed in the province using winnowers. This
is a sigoificant characterfstic of the postharvest work fn the province.

ihis loss with winnowvers was extreeely low, f.e. less than 0.1% for
an average 24 farcers.

In addition, a more detailed survey of winnower's cleaning in the
province was carried out during the rainy season survey, and ihe results
vill be described In 5-4-1(8).
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(5) Sumnary of Survey on Field Work

Relating to reaping loss, there is a trend of late reaping A20Dg fary,

throughout the 4 provinces. This may stimulate larger loss ratio,

There are already many experimental reports stating that reaping 1o,

Accordingg?
the Team's survey results, the same tendency is recognized in all 4 Provise,

increases gradually when the veaping 1s done later and later,

Farmers are apt to reap paddy later because of labor shortages {eszeqis
in outer Jawa). However, in view of reducing reaping loss, the s0~called j..
time reaping should be more emphatically promoted.

Next, vegarding varieties, a larger loss ratio appeared with IR-1
throughout the 4 provinces, out of the presently popular varieties, aceordyy
to results of the survey. «hen introducing a new variety in the future,
care should be taken to breed a variety to create a lower reaping loss
ratio.

HYV noreally appears with higker shatterfng habft and higher loss pra-
ability compared to local varieties. It will be true that there are rang
varieties having greater shattering habit but, even for HYV, there will ;¢
same varieties having similar or even better shattering habit than ke
local varieties.

In addition, it is not always valid that a variety with an easier sz

habit exhibits a larger reaping loss ratio at any time, contrary to the

presently accepted knowledge. It will of course be a fact that there is

a close relationship between shattering habit and the 4
loss ratio. But

egree of reaping
» @ further detailed survey should be carried out to investi
gate this relationship for each rice variety.

In this case, however, if reaping is carefully done at an opticu: tiz,

reaping loss difference between each variety will be considerably coopensatéd

Then, regarding reaping tools,

the Ani-ani cethod emakes reapliong panicis
by hand while leaving a

lot of unrippen panicles unavoldably together vits
" poor work efficiency.

k]

The ani-anf methed may be reasonabje with lecal’
varieties, because panicles do not grow regularly.

However, for HyV, sicls
will be more and pore widely

introduced in the future because of uniforiits
of maturity,

A good example for the atove is South Kalimantan,
swaepy fields

vhere there are oosf

» Yeaping is not performed using sickles. However, in HIV-

growing areas, high portion-reaping is gradeally popularized using sickles

There was no remarkable difference of loss ratio in high reaping betvven

Ani-ani and sickles. However,

to that of the forner.

labor efficiency for the latter is superict

...zw_



if consideration is given only to reaping loss, lower portion-reap-

1z vith sickles will be the best method In view of low loss and good
b

sor efficiency. In this case, however, threshing is done by beating.
ordingly, the overall loss ratio afight be made larger.
In the forms of veaping work, there were Bawon, Niebrock, Tebasan,

spoayCron , family labor, and so on. Among these, the Bawon method

g eiagiota ot At

.arently created a larger reapiug loss ratio.

As described above, as long as Bawon is used for reaping work, it may

.svoidably cause large losses. However,there are many people who are living

, Bzeon work like agricultural laborers in Jawa, a serious social problem

AT B i

i1l result if the Bawon reaping system is iumediately ceased.

It is an obvious fact that the loss ratio of beat-threshing is the

" AR U

1argest of all threshing methods. In this case, scattering loss accupies

tte pajor factor of the beating loss. How to decrease scattering is an

Ty

izportant point to reduce this loss.

Although beat-threshing creates larger loss, it has better operating
eificiency so that this method is widely used in West Jawa and South Sulawesi,
:ot of the & provinces. Of course, necessary conditions include a dry field
firing harvesting.

; in both provinces, farmers were not using any means to prevent scattering,
Hexcept that a simple sheet of about 5 1'5;2 is used as a base. 1If the sheet
is exde larger and the surroundings are vertically screened, scattering
l;;ss will ke considerably prevented.

Bowever, as described in the section on reapiong loss, it will be very
difficult to charge reaping workers to apply any device to reduce the loss,
as long as the work is done with Bawon.

: Also, lower portion-reaped paddy stalks are terporarily piled in a
creer of the field before threshing. The loss at that tipe was an average
¥ (.91 according to a prasurerent done for 5 farmers in West Jawa. But this
less will be easily reduced by the introduction of sheeting under the

riled paddy statks.

Foot -threshing creates less loss, which will substantially be negligible.
Zvdever, conpared with beat-threshing, foot-threshing suffers fron ruch
rrer labor efficiency. In addition, panicles must be threshed twice in this
2ettod, which is more labor-consuming. Therefore, it will be very question-
Bl as to when in future such work can be employed, because the harvesting
Whe increase and introduction of two crops a year are demanded socially

2leag with the employment of more efficient posthayvest treatment.

- 228 -




In a village in South Kalimaatan, mat of sliced bamboo, ete. vas yegy
during foot-threshing to acilitate threshing work.

Such a simple implement can be bought and mafntafned by anyone and,
if ;t is more widely used, ffeld work will become more efficient ang
losses will be more effectively prevented. 1In the future, governpent
effart is strongly recomnended to develop, reform and popularfze such
kinds of agricultural implements.

Regarding drying work, sold paddy is almost all undried in West Jay,
and South Sulavesi, except that for household consumption. Where undried
paddy enters distribution routes froa the farm level, quality losses will

be caused in the later processes. Therefore, suitable drying should be

introduced at the farm level to decrease @oisture content in the paddy.

Out of the 4 provinces, survey areas in Aceh, West Jawa and South Sl
have many zones of two Crops a year with HYV popularized. Accordingly,
not much time is available for postharvest handling. Also, there is o
significant difference in selling prices between dried and raw paddy. ey
factors may be included in the reasons of raw paddy circulation. In partic
after the introduction of HYv, harvesting work is often carried out in =i
rainy season in two-crop areas. Accordingly, drying work becoces very diffi-
cult.

In aceh ard South Kalimantan, cleaning work is carefully conducted.
However, in West Jawa and South Sulavesi, it is not done at all.

If foreign matter, iemature kernels or empty kernels are contained,
milling recovery will be aggravated together with influencing the quality
of milled rice, Therefore, cleaning should be done at the fam level.
However, even if cleaning is applied to undried paddy, it will aot be very

effective. Rather, drying and cleaniag shall be planned in a2 series of

wore. It will be an effective pethod to solve the matter of drying
and cleaning to train farmers through PPL activity, and to sell paddy

after drying and cleaning and to refund the profits from this to thez, b

virture of incentives offered by the goverament.

All farmers shall be conscious that drying and cleaping have to be

done bty themselves. It will be coanected to the efforts to improve work

core efficiently, e.g. introudction of winnowers in the cleaniag process,

and so forth,

Of course there will be another principle that drying and cleaning

should be done at the Processing level more efficiently, because larger

anouats of paddy are treated there, Hewever, roads and warehouses are
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:tco'ﬁ?letely prepared In post village in the country, in view of transact-

H

:
’

4 concluded at present that drying and cleaning shall be carried out at

;cmdition. In consequence, there are too many risks in qualfty losses

a2 paconditioned paddy is put in transacting roules. Accordingly, it
3 1, fare level for better profits.

f4) 7ests for Loss by Reaping Time

{f harvesting is done after the optimum time, shattering kernels in-

£} .ices, which may divectly cause larger reaping losses.

Reagarding the Proceedings of the Workshop of GRAIN POSTHARVEST TECHNOLOGY,
919, Indonesia, P. 96, the following data are reported for reaping loss

.resse when harvesting time is late.

Table 5-33 Plant Cenditions of 1R-38 and IR-36

Plant Condition IR-38 IR-36
tv2. Height to the Apex of Canopy (cam) 98.4 77.5
i ———

tie. Height to the Base of the Panicle (cm) 66.4 : 63.5
e, NMucher of Stems 18.6 26.1 :
H1:e. Yield (ton per bha.) 5.028 2.964 !
{ crain Moisture Content (%) 18.02 19.59 |
[ ]
{ Siezv Haisture Content (%) - l 72.99
stinz Distance (cm) 25x25 ; 25x25 i
kj cr3in-Strav Weight Ratio 441 : 54.2 i
0 Grain Weight (g) 26 li 21 ;




(kg/ha)
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§ 100
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©
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Fig. 5-15 Sickle Cutting Losses at Different Harvesting Dates

Also, IRRI made a similar report.

According to the scope of the experiment done by the survey tean,
reaping loss was investigated for each harvesting time, in a time series.
In addition, by analyzing brown rice and milled rice after harvesting,
a study was intended to check how the rice quality changed depeanding ™

harvesting time and what effect would appear on the quality losses therek

1) HYethod
a) Harvesting Volume Measurement
The standard method of the survey team was applied.
b) Measurement of Reaping Loss {quantitative)

Using Ubfanan (6.25 w?), shattered kernel and panicles were

collected and expressed by wefght percentage as reaping loss.
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¢) Evaluation of Qualitative Loss

According to the method specified by the survey team, test
paddy was husked and milled, and thea, the brown rice and mitlied

rice were analyzed.
d) Varieties

iwo varieties were chosen, namely Cisadane and IR-36; the
forner is one of domestic bred variety and is core widely grown
now, and the latter has the largest cultivation area acong IR

varieties.
e} Test Period

Harvesting was performed every third day as follows referring
to the growing conditions of rice:
CISADANE, March 25 (3 days prior to the opticum day) -
April 12 {15 days after che optirus day)
IR-36, April 2 (9 days prior to the best day) - April 23
(12 days after the optiwua day)
To determine these optimunm harvesting days, data froa faruers
were collected relating to growing conditions and such timing
was taken when mature heads turned yellow by about 90%. Thus, the

survey team formed conclusion.
f} Reaping Area

The veaping area was selected at 100 92 at a time. For each
reaping time, loss ratio was obtained. As for test fields,
recessary conditons were specified that there was uniform grovth
and substantially no damage by dicease, insects and rodeats etc. Avea

rer field was chosen at 0.1 ha or larger, for experirental convenience.
g) Husking, Hilling

2
Total collected amounts of paddy out of 100 n were husked
and milled and then divided into smaller fractions to nake up
sanples for the analysis. Husking and milling were carried out

by the following combination of machines:
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a) Millign Machine for the Test

Rubber roller type test milling machine + Friction[yﬁ

test milling machine

b) Conventional Milling Machine

Rubber roller type husking machine (2-pass) s Jet-Ajy

friction type milling machine (t-pass)
h) Test Sites

CISADANE
Desa. Rengasdenglok Sulatan,
Kec. Rengasdenglok, Kab. Karawang, Jawa-~Barat
IR-36
Desa. Tanjung Pula, Kec. Karawang,
Kab. Karawvang, Jawa-Barat.
Reaping work was conducted by lowver porticn-reaping wvith
Japanese saw type sickles. For threshing, power threshers were
used. All peasured weight of paddy was converted to a ooistere

contents of 14% and foreipn wateriai centent of 31,

2) Results

a) Leaping Quantitative losses

Table 5-34 CISADANE

Heresting Time _Lnunt of Losses Losses (I) Thousand-Xerz2i-

{egfha) Weight of Peli
(3/25 (-3 day ) 16.9 0.3 30.5
3/28 (+0 day ) 12.4 0.2 30.9
3/31 (+3 day ) 9.7 0.2 30.4
473 (a8 day ) 15.2 0.3 39.9
4/6 (49 day ) 23.2 0.4 30.7
419 (+12 day) 22.0 0.4 29.9
/12 (415 gay) 29.0 0.5 30.7

Note: FEstimated Yield 5,611 kg/ha
- 2:6 sy




(2)
1.0

0.5

Reaping Lossows

Cisadane

-3 10 +3 +6 +9 +12 415  (day)
Harvesting Time
Fig. 5-16 Reaping Quantitative Losses

Table 5-35 1IR-36

gian&sting Tize Amount of Losses Losses (%) Thousand-Kernel-
' {xg/ha) Weight of Paddy (g)

(-9 day ) 2.7 0.1 22.4

{-6 day ) 6.5 0.2 23.4

(-3 day ) 14.9 0.5 22.2

(+0 day ) 9.7 0.3 22.9

(+3 day ) 4.8 0.4 23.2

(+6 day ) 4.1 0.4 23.0

(49 day ) 25.3 0.8 22.4

(+12 day) 26.8 0.8 22.8

Note;

- 25

Estimated Yield 3,309 kg/ha




(2) 1.0
IR-36
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e
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Harvesting time

Fig. 5-17

Regarding reaping loss, shattering kernels loss obviously increases

when reaping time becores later than the optimum time. Also, compared
with Cisadane, IR-36 had a larger loss fncremental rate, which was
considered to have larger shattering habit.

However, both kinds had no large reaping toss ratios nor large incre-
cental loss rates due to delay froa the best tining, for both varieties,
vhile being coopared with the foregoing reports.

This may be because the reaping area per time was as small as 100 nz
and, moreover, workers conducted very careful reaping work in consideratica
of experimental purposes, thus resulting in such few losses. Accoxdingly,

in practical reaping work, it is expected that both the loss ratio and
increzental rate cay becooe larger.

2) Qualitative Loss
1) Analysis of Brown Rice

Results of brown rice analysis are as shown below:
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sble 5-36 The Result of Analysis Brown Rice of Cisadane
(Test Husker)

7 & T
W Hesd Rice § Imuatured X.| Damaged K.| Chalky | Brokes raddy ;‘:::;f;
Tise
o (£ 8)] T 6 ™
-3 i1.9 5.9 1.2 $3.3 1.5 0.4 0.1
"0 78.9 1.7 6.8 1.0 | 1.4 0.2 0.0
3 1.2 1.7 12.0 0.3 | 2.5 0.2 0.1
5 63.4 0.8 1.9 12.8 1.0 0.0 0.1
3 3.2 0.0 19.5 13.1% 23,7 0.5 0.0
1} £7.9 0.1 M. 12.8 8.9 0.1 0.0
15 40.9 0.1 34.9 1.3t oi2.e 0.3 0.t
Nate) *#The deta of danaged K. includes crack K.
Table 5-37 Cracked Kernel Ratio of Cisadanc
Earv ir,
E:tizga’) -3 0 +3 6 9 +12 +5
Crack (1) 1] 2.4 5.5 13.9 15.6 23.8 29.7
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4K,

Thousand Kernel Weight of FPaddy
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3
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A /
:é
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b 10 | y, = Damaged K. 1
é u\\ - VAT Teell (Except Cracked K.X
i B . SR |
(@]
Immatured K,
£ -
s LR |
-3 0 +3 5 +9 +12 415 [
Harvesting Time
Fig. 5-18 Cracked Kernel, Daraged Kernel and Ieocatured Kerrz}
Ratio in Brown Rice of Cisadane
Table 5-38 ‘the Result of Analysis Brown Rice of IR-36
(Test Husker)
Ra:;z:lmg Pead Rice [ Iceatured X, .Da:;.aged K. | Chalky [ Broken Fa2dy
{day) ) '§3] €3] {2} [£3) 1)
-7 45.6 0.2 6.9 §2.0 12.9 1.9
-5 6%.0 5.8 1.8 12.1 %.9 0.4
-3 £6.0 6.6 9.6 il 6.5 0.2
10 66.0 6.7 11.8 9.7 7.6 0.1
+3 68.8 z.4 8.7 12.4 1.2 0.3
+5 €61 1.8 .5 8.6 8.1 0.
+2 £3.0 1.4 12.2 9.2 8.8 0.8
+12 72.9 0.8 12.0 9.9 3.? 0.1

Xote}. Athe dava of dinaged K. inclydes cracked K.

=~ 0



Table 5-39 Cracked Kernel Ratio of IR-36

Loia b ared K,

Deatnpprod 1K,

Cravhod K

Harvesting -9 -6 -3 10 +3 +5 +3 +12
Tice (¢ay)
ceack (D) 0.3 0.6 0.0 0.5 0.7 0.5 0.5 0.7
{n (2)
»i 30
] >
! <
' 3
Thousand Kernel ¥Weight of Paddy ; A
—_— Gy
k’”’——"AL“““‘-qr—‘"""-4}4’ 444;_—"‘"““**——“"’_'_1 20 ©
fat/ + b
v b
H -t
o
=
—
I“"".. it
Daraeged K. el Treall ¥
. "',_Ax{gxceptCracked K.) oTeTee ? N
7y \ P el R4 10
e t~> e
e A =
o= ® -
+ O
: Ircatured K. o
M Cracked K. —e -—
N S il P G p— ey Y
-3 -6 -3 +0 +3 +6 +9 +12  (day)

Harvesting Time

Fiz. 5-19 Cracked Keranel, Danaged Kernel and Ircatured Kernel Ratio

in Brown Rice of IR-36

when reaping time is later, the propportion of sound kernels
becomes lesser for Cisadane. This coxes nainly from an increase
of damaged kernels, especially cracked kernels and broken kernels.
In particular, damaged kernels significantly increase. Anong
the damaged kernels, cracked kernels obviously occupy a major
fraction of increasing nuzmber of damaged oaes.

Also, thére is a decreasing tendency for irmature kernels
vhea reaping tize shifts later. This may be mainly because of

a decrease of green fcratured kemmels.
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Relating to IR-36, on the other hand

kernels obviously decreases depeading on the de
time delay,

change.

As a result

to irmature kernels,

Regarding damaged kernels other than chalk
kernels, black-speckled kernels, ete,)

However,

» sound kernels are increasing in Proport;.,

tendency of change even when

i1) Analysis of Milled Rice

_ﬁ'(Test Mill)

Table 5-40 The Result of Milled R

{Test Mi

y the amount

BYee of e,
other kernels do not exhibit any sig

y kernels (.

» there was no significy,

of {

!Eat_:::
?ing

Bifis,

the reaping time differs,

1)

RHarvesting - .

Tice Head Rice Broken Chips Chalky
Kernel Kernel

(day) ~ ] ) ] (%) €3] (63)

-3 81.56 10.6 0.0 7.7

+0 81.9 10.5 0.0 7.2

+3 66.3 26.0 0.1 7.1

+6 55.4 34.9 0.2 8.1

+9 31.0 54.5 1.0 8.1

+12 23.0 57.8 1.9 10.8

+15 215 62.6 1.4 3.0

B S —— Y B
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Table 5-41

The Result of Milled Rice Analysis

of Cisadane (Existing Mi11)

Har?esting Head Rice | Brokea Chips { Chalky Damaged
Tipe Kernel Kernel ¥ernel
~ (day) (1) [§3) () €3] [€3)
-3 82.5 9.4 0.1 5.4 2.6
+) 18.6 13.7 n.2 4.9 2.6
+3 61.5 25.2 0.5 8.8 4.0
*6 54:6 34-' 0.5 9-6 I-2
+9 30.0 54.14 2.2 11.1 2.6
+12 19.5 57.6 2.7 15.9 5.3
+15 26.6 54.0 3.4 12.9 3.1
L
fable 5-4%2 The Result of Milled Rice Analysis
of 1R-36 (Test MHill)

Barv?Sting Head Rice | Broken Chips Chalky Damaged
Tice Xernel Kerael ¥ernel
(day) z) (1) (%) (1) {2)

-9 43.2 45.5 0.4 8.3 2.6
-6 49.9 42.6 0.1 6.1 1.3
-3 52.3 36.3 0.1 9.7 1.6
+0 55.8 32.1 0.3 10.0 1.8
+3 69.3 19.6 0.1 9.9 1.1
+6 64.9 23.8 0.2 8.1 2.8
+9 61.0 22.3 0.2 8.7 1.8
+12 73.3 14.5 0.2 10,0 2.9
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Table 5-43  The Result of Milled Rice Analysig
of IR-36 (Existing Mil1)

—E_--——‘—-\.
(Haw%’stlﬂg Head Rice | Broken Chips Chalky Darages
Tice Kernel Keme] | Kerne]

(day) (z) §3) (%) (1) ¥
-9 46.6 37.0 1.5 8.4 6.5
-6 49.9 34.5 0.8 7.2 7.6
-3 59.3 28.6 0.8 6.8 4.5
0 060.4 23.3 1.0 9.7 5.6
+3 70.0 18.0 0.5 7.0 4.5
+6 57.1 23.0 1.2 11.2 7.5
+9 64.0 21.1 0.6 8.5 5.8
12 .4 16.9 0.8 6.4 4.5
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y of Nilled Rice Analysis Result
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Fig. 5-22 Correlation Graph of Broken Kernel and Chips in Milled Ri:

with Broken Kernel, Cracked Kernel and Tesrated Kernal
in Brown Rice

Table 5-354 Milling Recovery of Cisadane (Existing Mill)

=~ 2685

Harvesting N ] ]
Tire 8 =3 [ 10 +3 5 +9 +12
-l ay | @) €4] €3] () |
Brown
Paddy > Rice 75.6 75.14 75.4 74.5 1 76.3 3.7
S R T h— ] —
Brown _.}Hilled : :
Rice Rice 89.2 88.9 88.4 89.0 87.2 87.5 i
_1‘5_‘__%,\__%%_&__ .
Total 67.4 66.8 66.7 66.3 66.5 64.5 .
L ] !
R S R .




Table 5-45 Milling Recovery of IR-36 (Extsting Mill)

~Harvesting -9 -6 -3 +0 3 16 19
! Tice {day) (1) {Z) (%) (%) {2) (2)
=
: _ Brown
5F”M7'77kice 715.2 75.4 75.0 75.5 75.8 75.1 16.6
T
jsown _ Milled | g3 4 8 560 | 850 | 869 | 86.7 | 8.5 847
igice ~ Rice
i Total 63.0 64.9 63.8 65.6 65.7 64,2 64.9
o+ Cisadane
e iR-36
S%) (Brown Rice - Milled Rice)
A O m—a T
/" et ‘o”"“-o
[ o'
I
>
3a
L]
2 an 4
o 80
o
T
5 {Paddy - Brown Rice)
-
b5
70
{Total)
f"\
Il, “-f
o
60 - i - )
-9 -6 -3 +0 +3 16 +9 +12  +15 (day)

Harvesting Tice

Fig. 5~-23 Milliong Recovery of Cisadane and IR-36 (Existing Rice Mill)
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For analyzing milled rice, a test mitling machine and existi.
milling machine were used for milling rice and the resules of
analysis were compared. However, there was no significant
difference observable between both data.

Cisadane shows an increasing trend of broken kernels ang
small broken kernels all the more when reaping time turns later
than the optimum day. Also, regular kernels decrease, But, ip
case of IR-36, broken kernels decrease depending on delay of rez
ing time, vhich is completely opposite to that of Cisadane

Fig. 5-22 is a graphic representation of the proportiocnal
content of the total of broken kernels, cracked kernels and instes,
kernels out of brown rice of both Cisadane and IR-36 and the g2
of broken kernels and small broken kernels out of milled rice
for the same varieties, under a parameter of reaping time. Refer:-
to the figure, it will be concluded that there is a strong correls
tion between proportion of broken kernels, cracked kernels and
iomature kernels out of brown rice and the same of broken Tice
out of milled rice,

Regarding husking recoverage, Cisadane tends to have szaller
value for each husking recoverage when reaping is done later.

On the other hand, IR-36 has substantially the same yields fron
paddy to brown rice, which are natexially similar to those for
Cisadane , Recoverage of nilled rice (brown rice to milled rice)
is lower than that for Cisadane . Also, the recoverage becozes
lover before and after the optirun time when there is a

recoverage peak. Overatl recoverage exhibits the same tendency.

3} Discussion

Quantitative loss tends to increase when reaping time gets later,

atthough its decrezent is small. This result weill agrees with those

of many other reports as well as this survey.

According to Kazuo Nagato's report (Quality and Its Exanine of

Rice, by Shozo Tanaka, 1969}, the quality of rice depends on reaping

tice and, as shown in the following Braphs, green kernels tend to

decrease vhen reaping tire delay but, instead, brown kernels and crackéd

ones increase,
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Also, Mr. Hatano and Mr. Matsushima cowpiled a similar report

in 1941 as indicated in the following figure.
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Also in this experiment, Cisadane showed similar reSUlts,ch
ing substantially to theoretical conclusion, Inp particular, Vhey -
veaping time gets later, cracked brown rice increases, which i, el
on an increase of broken kernels among milled white rice. The Yiey
also decreases. However, for damaged kernels other than €racked i,
there was no significant changes. Further, brown rice, etc, did o,
increase at all.

Since there are broken keraels, cracked ones and ionatyre Gosg
in brown rice, milled white rice natuatly and proportionally contsl,
broken kernels and small broken kernels, in a linear relationﬁﬁ@
If the contents of the former increase, grade of milled rice is ¢
and, in addition, milling recovery may also turn lower.

If early reaping is done, iemature kernels increase and, if r
ing is oade late, cracked rice significantily appears. Accordingly,
in-time reaping should be done for the purpose of reducing quastsii:
and gqualitative losses.

In case of IR-36 on the other hand, immatyre kernel {grecn ker-
Oor opaque kernels( decreases when teap-tinming is pade later, at rk
stage of brown rice. However, no significant change appears in t:
content of cracked kernels, damaged ones, etce. Referring to the rx
of analysis with milied rice, broken kernels decrease along with rex
tion of reaping tice, The tendency was conpletely contrary to th:
of Cisadane. This may be because of the following 2 reasons:

a) The best tiue of harvesting for IR-136 was misjudged, so that it
Presuzed opticun date for the experiment was actually earlier
than the actual time. Ag 5 result, early reaping wad adopted.

b} IR-36 belong to the Super—early variety. It matures in a shert
period. Accordingly, pPaddy was not cozpletely nmatured causing
poor fornation of paddy. Therefore, even if in-time reaping is
done, broken kernels tend to occur in a Yarger amount. Consequs
teap-timing should be correlative to broken kernels because of

the advancement of paddy Baturity,

Regarding the reason a), judgerent of in-tice reaping night aoi'
erroneous, as far as the analysis on the weight of 1,000 kemnels 27!
ioature kernels was concerned. Also according to the results of

actual observatiOn, time Judgement would not be deviateg more thaa




Regarding the reason b), Indonesian specification (I-B) specifies
the milled rice mixing ratio of broken rice at 351 maximua. It clearly
explains that there are many varieties which may easily produce broken
rice as a general character for the varieties. Moreover, IR-36 has
jower recorage from brown rice to milled rice, compared with Cisadane,
so that IR-36 may be easily droken.

However, the creation of broken kernels may be reduced when reaping
tise is delayed. The answer will not be gained from only one experiment
such as the present survey. This problea should be analyzed and concluded
throughout future studies.

Lookign at cowmon characteristics of Cisadane and IR-36, there
is only one fact that loss by shattering kernels generally increases
+hen rice is reaped later and, on the other hand, immature kernels
and green kernels decrease at that time. Other than the above, there
is no relationship between them. In other words, the results are
too different with both so that any common conclusion for both varieties
will not be definitely described.

The test was performed only once as described earlier. Therefore,
similar tests should be necessarily repeated. However, if the result
above is valid, the reaping time of IR-36 shall be deternined after
2 thorough and cosprehensive study on shattering loss, quality loss

and the relationship of the next cultivation to the preseat harvest.
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(7) Survey of Actual Conditions of Custom Threshing in Aceh Provinee

(In Pidie and Aceh Utara Districts, Aceh Province)

Custon threshing using threshers could not be observed.in thesunq
regions wvhile the Survey was made during the 1981 dry-season CEOp harye;,
Partly because of the recowmendation made by the survey team during[&{r
season survey, custom threshing activities could be frequentty seen1kﬁ#
the rainy-season harvest in February to April, 1982, showing that Becks,,
tion in this area was répidly in progress. The actual conditions are
surveyed at this time soon after the start of the mechanization to atte

to find a direction for the future,
1) Conditions Related to Mechani zed Threshing Work
a) Background for Custon Threshing

1} Delay in Threshing by Labor Shortage during Harvesting

In the survey regions, tradftional piling work was still

extensively carried out.
One reason why this Practice is still continued is that

this piling rethod also serves as a temporary storage functioa

for paddy bundies. This is an unproductive method to solve

the labor shortage during threshing.

1i) Fewer Qualitative Losses due to Colored Kernels

dry conditions is reputed to generate heat due to the microorgsis

and physicai action of kernels. Colored kernels are reputed teo ¥

the cause. Prompt threshing by eachine would izprove the conditis

of inclucing discolored kernels.

iii) Increasing Charges

The labor ¥ages [or routine work in the survey areas and

their vicinities are sky-rocketing due to social and econozic
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veasons. The wage level was rcaching the level of which rice-
growing farms could afford to pay. Labor wages for threshing by
trazplingand winnow cleaning corresponded to 9 to 10Z and 3 to 5%,

respectively, totaling §2 to 15Z.

iv) Development of Fquipments that Adapt to Local Conditions

Types of threshers that hold culms by middle portion-cutting
and supply semi-dried paddy bundles as the vaw material cleaned
to a certain degree have been developed and are about to be

distributed and sold to farms.

v) Changes in Fara Life

The penetration of TVs at the farm 1level is still tow.
Almost all farms have radios. Motorbikes are beginning to be
vsed by farmers. Tilling of lowland fields, which is the prime
responsibility of farmers, is common in fields which have good
roads by custom tilling using tractors at 5 Rpfmz.

Although limited in nucber,some winnowers are also engine
powered. In the environment stated above, custoo threshing by
zotive-powered threshers will be accepted by f[arwmers without any

resistance.

b) Custom Threshing and Governzent Regulations

All business activities are obligated to acquire licenmses.
Rice mills must also obtain a license. Because threshers are
considered as part of the equipzment that makes up rice mills,
custom machine threshing also requires approvals. That threshers
were part of xice mills can be attributed to the postharvest
practice when Ani-ani was used to reap paddy bundles.
At present, such a situation does not exist in the regions.
Custon threshing is actuvally part of field work that clearly has
no divect relationship with rice mills. Nevertheless, an
interpretation of expansion is made, involving custoa threshing
under the current situvation. How the approval systea for private
threshing services will be operated under the current sitvation
when wachine threshing is promoted by the government will greatly

affect the future of custoa threshing.

-~ 273 -



¢) History before Introduction of Threshers

i} Motive-Powered Threshers

Efforts to intvoduce threshers on a commercial basisStHg
2 io 3 years ago. The threshers were motive-powered thresher -
a hand-hold type with a double-barrel type used extensively g,
some vegions of Japan where there was difficulty in drying?g#
after harvesting. Paddy bundies were supplied by the routir,
local reaping method. (Culm lengths were short, and bundlig; ¢,
eade using straw with paddy, and threshing by hand*holding
panicles was dangerous, as well as difficult, and paddy coula
not be threshed well.) As anticipated, this type frequently
caused straw plugging and pPoor separation. Their perforanc
was not satisfactory. For this reason, the type failed to &z
extensively used as is. After improvement efforts made by
manufacturers, thresher adaptability has been improved to tod:y's
standard. Utilization efforts and contrivances by users havc 5
been of value.

In addition to the foregoing type, IRRI and votex types
have been recently used. A further study is required regardir;
an adaptability to the local farwing works. These equipreat
types will be described later.

ii) Pedal Threshers

Pedal threshers are an interoediate developrent stage fer
wechanization of threshing work.

In the survey regions, both government and private sectors
have tried to use pedat threshers without success. There are o

3 few hand-made gedal threshers being used on 2 trial basis.
This can be attributed to the following:

Pedal threshers have to be operated while hand-feeding

Paddy. Khat can be fed are rice stubbles. Rice was reaped
in the Survey regions only by an interzediate reaping cethod
because of after-process work. It is difficult for famers
to change reaping postyre, The farzer work systea has beza

established by a1} regional and social conditions of the
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region in which it is used. It has survived a series of
processes of natural winnowing, and the current system has
been left as a series.

* Heavy labor which is constantly required during operation
is unbearable for the farmers. It is difficult for the
farmers to accept a wmotion {shoulder pulling) which has
not been experienced in the farming works.

* An anachronism is consciously felt vhen farmers find
themselves having to depend on human labor at a time when
there are motorbikes around them and even winnowers have

small air-cooled engines as motive power sources.

3) Number of Motive-Powered Threshers in Use

According to statistics, motive-powered Lhreshers in use
in Aceh Province in 1981 are as shown in Table 5-46. The
increase within the past year is considered to be sharp, and
the actual conditions cannot be estimated btased on this data

alone.
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Table $-46 Numbewrs of Power Thresher (ALAT PERONTOXK) in Aceh Proyvis,

KABUDATEN 1978 1979 1980 TST“'
1. ACEH BESAR 1 2 5 ’\8
2. PIDLE ! 1 10 13 é
3. ACEH UTARA i 2 9 1% ‘

4. ACER TENGAR - - - o
S. ACEH TIMUR - - 1 2
6. ACEH TENGGARA ~ - - -
7. ACEH BARAT ~ - - :

8. ACEH SELATAN - - - -

Total 3 5 25 38

Source: Informasi Date Pertanian Tanawman Pangan Propinsi
Daerah Istimewa Aceh.

Dinas Brtwiab Tanaman Pangan Propinsi Daerah
Isticewa Aceh 1981,
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7) Threshers Utilized in Custom Threshing

a) Number of Threshers in Operation

Data on custom threshing in the survey regions is 1 to
2 years old, It is trve that the number of units in operation
is increasing vapidly. However, an accurate nuzber of units
in operatfon cannot be obtained. It is estimated that 60 to
&0 units were in operatfon in Pidie and Aceh Utara Districts
during the harvest season of the 1981/82 wet-season crop. No
threshers for personal use were operated, and all threshers

yvere estimated to be used for custom threshing.

b) Custom Thresher Types

At present, 3 types are in operation, and all of them are
of a throw—in type. Data for a comparison of thea is shown in
Table 5-47,
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Table 5-47 The Specification of Existing Power-Threshers in 01y
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{Corbined fan)
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{0)
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cLq
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¢) Combination of Thresher, Engine and Carrier

Fhe combination of thresher, engine and carrier is indicated in

Fig. 5-26.

Thresher - Ricefan }

-

1
i

fagine - Gasoline 1
 —
rardling * Carried by :

vathod a person J

Carrylng
vethod

- T ! -

{D p-900 - TRRY type .

L = tee——
-’-__-_.-.:_'—'-———.774:_._:,_
" Diesel !

r_._,—-.._‘d:_/———/ - e — e —

% Hounted on

i a carrier

=TT T

Younted directly
» on the tractor

-_—

—_— —_—
Carried by ;| Carried by truck,
panpover ‘

" tractor and power
o tillerx

Fig. 5-26 Cozbination of Thresher, Eagine and Carrier



3) Custom Threshing Utilization

a) Ownership Mode

Custom threshing facilities are owned by private and p

Wi
owners. Public-owned threshers are those that are owned by
DOLOG~KUD but are gpevated by private citizens under DOLOG-10ny

supervision,

b) Handling Charge

The handling charge is {02 of the output {cleaned paddy} y-
privately owned machines, and 4 to 52 with the DOLOG-KUD routc
because no depreciation cost is considered. The handling chay
for the former is broken down to 3 to 4% of the 10Z for 2 to}
operators and assistants and 6 to 7I to the owners including
fuel cost. 1his is the proportion cormonly distributed. Tk
charge is 9 to 10 of the output for the tracpling cethed. Ui
ing is needed as an after-process, and the charge for it is 3 &

52. In total, it reaches approximately 15% at maximun.

c) Moving Range

There is a term of a weck to 10 days In narvesting rice i:

3 sub-district unit. Movements are made in a range of several

sub-districts matching the lag. As shown in Fig. 5-26, the
zoving method differs depending on equipment type. It naturalis
differs on roads and in fields. Equipment is pulled manually <z

using a vehicle, is carried on a truck, or is manually carriel.

d} Operating Piace

This depends on equipzent weight and moving method. At

Piesent, votex-lype machines are used inside fields, and DD-%0

and TH8 machines, on roads and in farm yards.
e) Feed Rice Bundles

Rice bundles generally fed to threshers in the survey regic
are as shown in Table 5-48.
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f) Real Handling Capacity

There is a considerable difference between indicated capacity

and actual handling capacity as shown in Table 5-49. The largest

causes for this are the condition of rice bundles fed and the

cperating method,

Table 5 - 48 Description of Paddy Stalk Bundle

e ——

geaping e thod

Sickle, {(Hiddle portion cutting)

vaterials for

Stalk paddy.

Bundling (There are panicles at the knot of bundle.)
fuadle Leangth 50 ~ 55 ¢a

veight of Bundle | 700 ~ 300 g

Crain Straw Ratio]l 4 : 6

Drying Degree

after 1 ~ 2 days drying in the field, after 2 ~ 7 days
piling.

{Grain wmoisture content 18 ~ 20%, Straw 20 ~ 3062)

Table 5 - 49 Hourly Capacity of Power Thresher

Type

Yanmer D D-900 | Votex Ricefar | IRRI THE Type

Hourly Cap (Made in Thailand)
Yoainal Cap (kgf/hr) 600 ~ 300 1,000 1,000 ~ 1,500
Practical Cap (kg/hr) 400 ~ 600 400 ~ 500 750 ~ 1,000
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Table 5-50 Description of Paddy Stalk Bundles for Throw-

Threshing

i Type

H. Y. V.

Variety

Length of ear 30 ~ 45 cm

Shattering Habit
(resistance against
pulling)

Hoderate, Easy {70 ~ 90 g)

Reaping Method

Raw sickle, Middle portion

Haterials for

Bundling Reaped raw stalk with paddy
Bundle Leagth 50 ~ 55 cm
Weight of Bundle 700 ~ 800 g
Grain-Straw Ratio &~5:5-~6

Drying Degree

After dryfng for 1 ~ 2 days in the field,
after piling for 2 ~ 7 days

LA LA R o

Paddy 17 ~ 19 %
R
Sten 20 ~ 30 %

) Relationship of Custom Threshing with Processes Before and

After

In the survey regions,
process before threshing.
Piling,

theye,

MYovable or transportable threshers can w

piling work is always perforeed as :
As stated in 5-1 Actval Conditicns of

it can be said that threshing raw material is already

ork there, and

transportatien of raw material in a large quantfity becores un-

necessary., After threshing, paddy

guUNny sack

fiber bap. Bags are carried by farmers.

with s=3l} trucks.

is bagged at 70 o 75 kg per
and 30 to 50 kg depending on the bag size per palco
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4)

h) Operator and Assistants

2 to 3 persons are sent as operators and assistants by the
sige rhat does custom threshing. Normally, a family labor force
of 2 to 3 persons is added from the farm that asks threshing to
be done. Operators and assistants are young males ewmployed by
the owners. The owners occasionally come to the sites to inspect

the work, but do not operate the threshers.

i) HMaintenaace Management

During the season, threshers are moved like a earavan and
are placed in fields or farm yards. Threshers are operated S5 to
6 hours a day, and minor trouble frequently occurs. Screwdrivers
and wrenches are the only tools carried, and only sieple repairs
are performed. In the event of a wachine faflure, the faulty
section 1s removed and welding or boring is done at town repair
shops. Aboul one store in one sub-district handles belts, bolts,
nuts, ball bearings, etc. from which these parts are avaflable.
According to one owner, the machine trouble way happen and cease
works every 4 day during the season, and rore than a half day

is wasted on repalrs.

i) Operating Hours

Annual operating hours are estimated as follows:
(7 hra/day x 30 days/harvest season) x 0.7 (operating ratio)

x 2 harvestsfyear = 300 hrs/year

Evaluation of Machine Types
a) YANMAR, DD-900

This model is wost comonly used and is manufactured in
Surabaya, Jawa Timur. Threshers are shipped to Medan Port by
sea and are then transported on land. The transportation cost
frem the factory to Medan Port is 100,000 Rp per unit, accounting

for more than 15% of the price.



Its history dates back 2 years, 10 units were delivery,

DOLOG. Because rice culms were thrown in, it plugged U vin

straw. Since then, an improvement has been made on its cooy,
mesh, etc., and it now is highly adaptable to the local Sitnz:.

However, because of it, the separation performance has beza
sacrificed (the concave mesh has been expanded to allow rop,
shattered paddy and straw cuts to Pass through so that cie
paddy can no longer be obtained).

A double threshing casing 5,
used, and there is quite a lot of paddy kernels in the dischz
strav. Dischavrged strav is sfeved by hand through a Yarge o

{(approx. 1 m x 3 m) made by hand by the user. 1This leaves 5.

blem in terms of labor saving. Basically, the equiprent sy

thresher in Japan and lacks ¢.,:
Its construction does not take into consfderation the maintez-
situation in Indonesia.

a podified version of a paddy

Only one model is offered at presext,

2 to 3 models with different handling capacities
required in the future.

However, wili:

b} Votex (Ricefan)

It is said that the equiprent was developed in the Netherns

for barley. 1Its threshing casing and blower fan are cocbired, =

the equipment is contained in one unit together with the engize

It is compact and lightweight (130 kg). It can be carried by i:

sons and is suitable for use in fields which do not have field:
However, its blower fan and threshing casing are combined L5

the threshing chamber makes the discharge of straw easy, the

construction is of an opea type, and its separation perforzame

Because paddy stays in the threshing casing only fer
a short time,

is poor.

free paddy and unthreshed paddy are left in Targ

quantities, increasing losses substantially.

This is a pracuic
problem. For this Yeasoa,

farcers spend ouch time in haadlisz

discharged straw in order to recover losses a
However,

y—t

s such as possible.
it is difficult to réecover unthreshed paddy. As

technique in operating the machine,

Faroers thvesh by holding i
culm by hand in order to extend the tfce for the paddy t

o stai
the threshing chamber.

The panfcles near the hands and those =
for bundling remain unthreshed unti} the tase toment.
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5)

The sensitivity of farmers regarding the discharge of
pOLOG purchased a large number of these threshers fn time for
harvesting the 1981/82 wet-season crop. A thorough survey in

advance is desirable when selecting the equipment types.

¢} IRRI TH8 Type Manufactured in Thailand

It could be confirmed that one wupit is im operation in the
KUD route. The machine threshing conditions in the survey regions
vere very close to those of the plains in Central Thailand, and
this is the only type that is extensively used in that area. The
bundles are small, and culm lengths thrown in are approximately
50 cm. Because rice culm is dried 1 or 2 days in the field and
the final work at the farm level is involved ian obtaining
cleaned paddy, this type can be considered as an optimal type
axong the existing threshers. This will be explained more later.

It has an axial-flow type construction, and paddy always
stays in the threshing casing for a certain period of time. The
straw discharge outlet is of an open construction, and plugging is
not encountered often even though rice cula is thrown in.

Hell separated paddy can be obtained in spite of the rough mesh
of the concave sieve, which is used to increase the kernel
discharging efficiency, as both a winnowing and vibrating sieve
are used.

Because the equipmentis large, it has to be mounted on a
carrier, and it cannot be transportéd into a field. At present,
it is only used by a road or in farmyards. Even if field roads
are to be expanded in the future, this bottleneck has to be solved
by making the equipment wmore compact and lighter, or by mounting

it directly on a tractor.
Thresher Selection Conditions

a) To Hatch the Current Farming Work Mode

What has to be fully vecognized is that it is extrexely
difficult to force the established farming work mode used by
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farmers to match the machines. Anything which would affect gy,
work mode of the current processes before and after threshing
would make it difficult for the mechanization of threshing

itself to be accepted by the farmers.

b) To Adapt to Threshing Raw Material

Threshing machines shall be changed f{n accordance with ¢
rice to be fed to the machines. This means that only one type
of equipment can be used when the characteristics of the supply
material (reaping height, whether bundled or not, degree of dry-
ness, etc.) differ.

For instance, machine operation in a field is very hard a1
wet and swawpy field. Raw rice has to be carrfed to the threct-
ing site. This mpeans that rice is reaped high portfon for Eakisy
the overall volume small. Machines must suit these characteri-

stics of the rice.

¢) To Adapt to Field Roads and Bridges

There will be limitations on the weight depending on how ti
equipnent is carcied - either by a carrier or by men. There vill

also be limitations on the type of equipment.

6) Trial Calculation of the Utilization Cost of a Privately
Managed Thresher (YANMAR DD-900) (Unic: Rp.)

The calculation example is used to study economy when threskers
are owned privately and custom threshing is offered on a private
basis. The calculation is on a cost caleculation basis, An ateespt
vas made te make individval values as realistic as possible after
using data which was obtained in the survey of custoa threshing
actually performed in the field.

The method of calculation differs from that of the cost calesle-

tica way in which €coromy is discussed centering on a technological
standpoint.



z) Maintenance Cost (Fixed Expense)

i) bDepreciation

e Average annual depreciation cost

4Purchase price - scrap value _ 1,350,000-135,000 _
Durable years 3 = 495,000

* Purchased price

Unit 650,000
Engine 500,000
Carrier 200,000
Total 1,350,000

Paycent terms: Installoent payocat (/2 down-payrent,

then in & ponthly installoents of 1/8 increments)

e Variable annual depreciation cost

_ Purchase price - scrap cost
Durabte hours
¥,350,000-135,000

= * =
900 x %300 = 405,000

x Annual operating hours

* 300 hrs/year = 7 hrsfday x 30 days/month x 1 month/

season x 2 crops per yearfyear x 0.7 {operating ratio)

ti) Repair Cost

¢ Average annual repair cost

_ Purchase price x gross repdir cost coefficient
Durable years

. 1,350,200 x 0.3 _ 135 000

e Average repair cost per hour

]

Purchase price x repair cost coefficieat per hour
= 1,350,000 x 0.0003
450

all*
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iii} Garage Chawvge

Annual garage charge

{r

Purchase price x Carage charge coefficient
1,350,000 x 0.01
13,500

iy

iv) Other Charges

¢ Interest on capitat
Paid in cash (installment paycent, 1/2 down-pay&ent,bﬂz:
in 4 wonthly payrents of t/8 increments)

¢ Taxes and Dues
Purchase price x Tax and Dues rate = 1,350,000 x ©.003
= 6,750

® Insurance Premium

Purchase price x Insurance preaiun rate

it

1,350,000 x 0.5

= 3.375
{Calculation basis for taxes and dues, as wel}l ag Insure;;
Premiums not confirmed)

e} Annval Fixed Charge Ratio

Annual fixed charges (total of e3zintenance cost) x
——ZRLE cost)

Purchase price 100

563.625
1,350,000 © 100

41.8

(]

b} Operating Charges

i) Fuel Cost

Annual fuel cost

= Fuel consuzption per hour x unit price x total annual conste
hours

i

*1.5 x %238 x 300
32,600

i



ji) Lube 0il Cost

102 of annual fuel cost. 39,600 x 0.3 = 11,890

jii) Moviag cost

Not calculated as machines arve pulled and woved in principle

by cen.

iv) Labor Cost {pezrt-time workers)

Annual working days x daily pay x workers employed
- 60 x §(3,000 x 1) + (2,000) x 2}
+ 441,000

¥) Operating and HManagement Cost

No managewrent cost needs be calculated as machines will be owned
privately for the moment. However, 5% of the income is

calculated as business cost.

Annual treated gquantity x Utilization rate x 0.05
{500 x 300) x (0.1 x *100) x 0.05
15,000

It

W

Paddy purchase price XUD

vi} Repayment of Principal on Borrowing
Own funds will be used.

¢) Total Annual Cost

Annual maintenance cost {fixed expenditure) * annual operating
(variable expenses)

563,625 + 557,490
1,821,115



d)

e)

-
e
L=

-
-
-

£)

Annual Utilization Fee Revenue

Annual treated quantity x utilization rate
(*500 x 300} x **0.1 x 100 Rp (per kg of paddy)
1,500,000

]

*

Handling capacity 500 kg/hr
%% 10% of cleaned paddy

Profit as Operating Entity

Annual utilization fee revenue - total annval expense
= 1,500,000 - ,121,115
= 378,885

Profit rate to utilization fee reveanue

378,885
1,500,000

x 100 = 25,3
The profit rate to the utilization fee income in this calculai
is 25.3Z, which is very large. This is the veason vhy the cune
utilization of 10Z of output of paddy is high.

Farcers, who ask Paddy to be threshed, feel that tea, cakes,
and snacks which are traditionally offered during farming wvork
cost 400 ro 500 Rp/day fworker as cash outlay, vhich is beceair;

a large expense item, It should be noticed that machine thresti;

requires a shorter period of time and fewer people compared

with manuatl threshing ang winnowing andis regarded favorably
by farcers.

¥achine Wtilization Expease Curve

Figure 5-27 shows a machine utilization expease curve basid

oa this trial calculation.
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T indicares the annual working hours vhich account for the
break even point for the present custom threshing utilization
charge.

Fig. 5-27 HMachine Utilization Cost Curve
1) Future Direction

a3} Selection of Machine Types and Models

Aside from equipzeant types that will be developed in the future,
the following two types can be selected as equipzent that are adaptable
to the current postharvest handliag method and nmachine technology
level (manufacture and repair) in the survey regions within the range

of modification of the existing cachine types.

i)  IRRI Type, Model TH3

As stated, these Lype are designed to have pinicum pluggiog,
unthreshed paddy, empty rice kernels, etc. even when semi-dried

paddy rcaped at {ntermediate heights and bundled fn small dbundles

- -
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b)

i}

Ao

is supplied. The cleaning function is enough to obtain the .

Lol T

of cleancd paddy required in the survey regions as a l'e'lativ;:,

large vibrating sieve and winnowing are combined, However, y,

machine is large and heavy, and it woving range is limiteq, I
can be used only by roads or in farm yards. It canaot be g

Pl e

in fields.

Comhination of IRRI Thresher and Winnower

701,00 i s S g e g

IRRT has developed a compact throw-in feeding thresher (.
anong its codels. 1Its principal specifications are:
capacity 600 kg/hr, and can be carried by 2 persons (100 y,),

estiwated manufacturing cost is US$217.22 (1979, price in u:

Philippines), excluding a gasoline engine.

It is one of the few equipreent types that meet the harves

<o, Lol e R AL o LAV A

situation in the survey regioa in Aceh Province in terrs of at
and opevation. One drawback of this type is that because in
weight is already miniounm, its principal function is to thress
and no cteaning function is equipped.

This dravback can be covered by combining these functice::
thresher and a hand-operated wianower (if necessary, the threk

engine can be used). Both can be carried inside fields only
by cen.

By separating the threshing and cleaning functions, the =

becozes sizple, and their raintenance and mapagewent can be iz

By making minor changes, they can be utilized for other pUTpes

such as threshing of soybeans and can be operated watching tte

raterials fed. (Example, Axial rotation of the thresher thied

casing and that of winnower wind casing no longer correlate ss
they are separate machines. They can easily be used for other
than rice.)

Utilization

Utilization of Association Organizations

Organization of machine utilization is icportant to offit

utilize a limited number of machines. Organized utilization
in individual Kolompok Tani (farer group) or several Keloips
at present, cust be studied.
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ji) The foregoing trial calculation shows that the current utilization
charge should be made to be appropriate. For this purpose, a
normal competition mechanism should preferably be intorduced
to custom threshing on a private and cormercial basis in order
to correct the utilization charge in conjunction with custom

threshing operated by public organizations.
(§) Actual Situation and Test of Winnower Utilization

1) Purpose of Survey

Paddy sold as a commodity in Indonesia by farmers has
two extremes. One type of paddy is fully cleaned and well dried.
The other type is raw-crop and is neither cleaned nor dried
at all, depending on the region. A correlation exists between paddy
cleaning and drying. Cleaning is not possible uvnless paddy is dried
to sore extent. The two extremes in drying and cleaning still exist
as a regional difference. Within individual districts, the difference
is small. A survey and test of the utilization of winnowers to study
the situation regarding the utilization of winnowers in the
cleaning process and to determine the limit to the coantribution which
vinnowers can make izprovements in the cleaning stage.

In the rice producing area im the plains in the north of Westl
Jawa Province, irmature kernels (chalky and green kernels) were detected
in larger quantities than in normal years during the harvest tirce
{particularly in the early delivery vice areas in January, February,
and March) of the 1981/82 wet-season crop. This becace 3 big issue
when farmers sold paddy to KiDs or PUSKUBs. XUDs and PUSKUDs bought
rice from farsers, but could met sell the paddy to DOLOGs as they
did not have facilities to clean the paddy enough to meet the DOLOG
standard. KUDs and PUSKUDs had a large stockpile of unsold paddy
and had to refuse buying paddy temporarily. The survey Lean Was con-
ducted the survey in the regions and was asked various questicns onr
the matter by governceat officials, kUPs, and farerers. [Tt was judged
necessary to study utilizing winnowers at the faro level to isprove
such a situation in the future, even though there might be
31 variety of possible solutions.

This also prompted them to rake the test.



2) Definition of Winnowers

Significance of paddy cleaning by winnowers is given in ¢,

following.

a) To remove foreign matter in order to enhance the degree ¢

quality of paddy as a commedity,

b) To sort empty paddy in order to increase the paddy vales,
The principles of a winrower as a cleaner are to place
caterials in an alc curveant (atr flow), to separate padd;gI
its flying distance. A width-flow topeller is rotated
manually or by an engine to generate air flow. Figure 5-1

shows an example of a winnower popularly used in South Ka-.

Province.
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Fig. 5-28 Typical Winnower in South Kalimantan

3}  Penetration of Winnowers

South Kalimantan and West Sumatera Provinces are known in Indonesia
as vegions in which winnowers are extensively used. Among the regions

covered by the survey teaa (Aceh, ¥West Jawa, South Sulawesi, and

South Kalipmantan Provinces), winnowers were frequently found in Aceh

Provinces. Winnowers could not be found im the other two provinces.

a) South Fzlinantan

Statistics on the penctration of winnowers have not been
obtained yet. According t¢ the joforcation obtained during the
survey in Lhe svrvey regions, 20 to 30% of farms growing vice
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4)

are estimated to be possessing winnowers. The history of LT
in these areas is not clear, and it is said that winnowershaw

been in use for more than 40 years,

b} Aceh Province

In the established farming method, paddy is cleaned by +
utilizing natural wind. The utilization of winnowers is ineres;.
recently. Hovever, the absolute number is still low, countin; 3,
units per village (desa).

Utilization Status of Winowers

a) South Kalimantan

Winnowers are owned by 20 to 30Z of farms. The other fars

rent implerents only from farevers that have implements. Winnws
by reans of mnatural wvind is no longer common. The rental is ;-

accepted to be 1Z of paddy out put,

After threshing paddy is sun-dried to 16 to 18% ang
winnoved by winnowers.

is
Cleaned paddy is again sun- dried, that
is, finish drying, as a general practice.

¥innowers in South Kalimantan invariably have outlet Nos,

1, 2, and 3. CGenerally, the No. 1 outlet discharges paddy as

a2 product, and No. 3 cutlet, foreign matter and erply kernels

that are discarded. The nuzber of cleaning cycles for the Na. !

outlet is decided in accordance with the condition of raw paddw,

Cleaning is generally repeated between 1| and 3 times. In generdl,

the winnewing degree lowers when the paddy moisture is high,

and the nurder of winnowing cycles is kigh.
vhat is discharged to

In many instances,
the No. 2 outlet in the first winnowing

is partly discharged to the KRo.
product paddy,

| cutlet by retrcatwent, bhocorin

Figure 5-29 shows patterns of various cases praii

A=ong these patterns, Pattern A is post comon, Followed by Patier

Pattern €, D, and E are extrexely rarvc,
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Fig. 5-2%9 Patterns of Winnowing Work

in South Kalimantan Province

b) Aceh Province

-Because the nurber of winnowers in use is linited, cleaning is
subcontracted by owners of winnowers or by those who rented winnowers
by charging 3.5 to 5% of paddy output including labory cost. During
the peak season, one winnower works several tons a day. In this
region, rice is threshed after reaping and drying in fields so that
paddy is dried to an extent it can be winnoved after threshing.
Winncwers are being replaced swoothly by natural wind winnowing
performed by traditional work.

Further details regarding the utilization status of winnowers

in the region are described in 5-4-1 (8).



)

6)

c¢) Hinnowers are principally used in paddy cleaning aftcrth,?

In addition, some rice mills use winnowers to remove rice ,

u-"

attached to milled riee and coffee bean silver skins,
Winaower Specifications and Price

a) South Kalimantan Province

there are quite 3 few wianower craftsten throughout tre Drogie-

Basically, the construction at the winnover fs the sare as thip of

Japanese-nade winnowers. Hinnowers are made of wood (Kayu |

They work approximately 500 kg per hour, and thefr durable Vears z-

censidered to be 10 to 15 years. 1he current price is abogt 9,75

Rpfunit. In tercs of icproverents in their functional Structure, »
feed roller to increase the YOrK accuracy and an fcpeller- shaft 5o

accelerator to centinue work by hand for a leng tire are adiz?

b} Aceh Province

Winnowers are not sold at regular sales distribution cha-nsls

Their shapes, sizes, and construction are varied. In Eany instaoges
carpenters in the region make them by following samples. This is

the reason why there are so rany varieties. Very original ideas c:- §
be found in coatrivances with the feed roller and moving rethed, S04

of thex have an engine. Winnowers are made to order, and the price
are varying.

Performance Test of Popular-Type Winnowers Made and Used in South
Kalimantan Province

a} Outiine of Test

It is fund that farcers in the region have been vtilizing wis-

nowers for Lleanlng regardless of whether paddy is For their can oo ]

suzption, or for sale. In other areas, winnowers are just starting

to be used caly receatly, or cleaning work itself is not clearly posiy
ticned

in the established farming techniques in wany areas Even!*:

about rice Including distribution needs to be anslyzed in order 05
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out how such a regional difference has materfalized.
A cleaning test was made with winnowers actually utilized
in South Kalimantan, but the survey was limited to investigating

losses as well as the degree and efficiency of cleaning work.

pt  Survey Method

The same 12 farmers that were conducted during the survey in the
ve{-scason crop were selected.

The degree of losses, foreign matter, immature kernels, and sound
reraels were studied by operating the winnowers in accordance with
the tyadilional paddy cleaning performed by farcers with winnowers.
Tre cleaning rate was analyzed by sampling paddy discharged at ¢ «

discharge outlets. The wmechanisa of the winnovers was also studied.

¢} Test Procedure

i} A specimen (300 g) before treatment was picked out from sacple
paddy. 1dhe paddy was sun-dried to a roisture content of 16 to

181 after threshing by traspling without cleaning it as faras
norcally did.

ii) 100 kp of sasple paddy was prepared.

11i)  The sample paddy was fed to a winnower vhich was operated as
farcers would normally operate it. The tire required was reasured

at that tice.

iv)  The nusber of recleaning the paddy discharged at the
2nd cvtlet was decided based on the judgewent of a farver who

vould noreally operate winnowvers.
¥)  After winnowing, the discharge quantities from the individuval

outlets were measured and were reduced in quantity and sasples

(300 g cach) were taken.
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vi)

viii)

ix)

d)

i)

-y
-
'

-
]
-
'

iv)

Paddy discharged at the 2nd outlet which remained there after
recleaning paddy from the 3rd and 1st outlets was separatc&by

the winnower and again by hand and the loss quantity Yas obtaj:.; §

The samples (300 g each) were test-winnowed te clean them, ang

foreign matter and emply rice kernels were measured.

The selected paddy was mrasure. Brown rice was reduced in

cquantity to rmake samples for analysis (50 g cach).

Brown rice samples (50 g each) were analyzed in their ordinary
form. [tems were provided for hard green (sound %ernels) 3-a
soft green (immature kernels) so that they can be distinguist:s

sepavately.

Test resules

Twelve winnowers were used in the test. They were different i-
detail, but their basic construction was nearly the sare. Fiss

Figure 5-28 shows an exarple.

Table 5-51 shows specifications, operation details, treating

capacities, ete. of the test machines.

Table 5-52 shows the analysis results of the sarples selected

at the cutlets to determine the cleaning degree.

Tables 5-51 and 5-52 are summarized in the folloving.

9 Specifications

Dioensions 130 x 30 x 140 e (L x W x H}
Impeller blades 4

Hopper capacity 24 kg

Matevial Wood (kayu lanan)

@ Operations
Icpeller shaft speed 119 rpm
Nuzher of repetitive cycles of Znd outlet

Nutber of workers 2 to 3
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¢ Materials
Paddy moisture content 17.9Z
yvarieties HYVs

¢ Handliag capacity

515 kg/hr

o Hixed proportion of immature kernels
Before Treatrent After

ist Outlet

6.72 = Znd Outlet

3rd OQutlet

e Proportion of discharge weights at that tire

discharge outtlet

Before Treatrent

After

tst Outlet

100% =

Zad Outlet

Jrd Qutlet

» Losses

tst Qutlet
2ad Outlet —-
3rd Outlet

Raw Haterial=" -

.—5(}] -

at individual outlets:
Treataent

= 2.86%

—= 0.8%

— 1.3%

hroken down by

Treatcent

—= Q4. 7%

1st Outlet
— 1.22

-~ ! (Discharge at 2nd
. outlet repetitively
treated once. Xo

repetitive treatzent

¢
f

for the 3rd outlet.) /
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:ble 5-52 The Result on Analysis of Paddy Samples from Winnowers

. ; ) -
rtes —iSound ¥ernel Rice (1) lemature X _(2) faraged| Forelgn rotal
Traas- Dead Others X. () | Marter
Others arenag Total creen | Green ¥ Total Q@) @
gaeple - een -
refoee 92.32 Q.82 93.1% trace 2.5% 2.5% 4.19
| Trestecat — —_—
jstostled £9.54 0.18 90.32 trace | 2.13 .1 " 3.9%
& _—
rdoitled 2,78 0.04% 2.82 trace G.36 0.35 6.6
I - -
Jrdostleg trace trace trace trace 0.05 0.065 0.24
rlorz | g9 3 0.28 89.59 0.47 3.59 .66 6.31
Treategat ]
1stestleg 83,91 0.28 §%.19 J— 0.3 1.70 2.06 6.20
doutle 0.48 Lrace 0.49 trage G.05 0.035 trace
hdootleg trace trace trace 6.1} 1.85% 1.9% 0.11
feferz | gy g 165 | 9551 0.11 .70 | L.e1 3.59 | o.08 i 97.99
IE;tr.ea.l _ . |
Istoatled 90.92 1.45% 92.37 o.n 1.13 1.26 2.00 | 0.04 i| 95.565
F ————— - JEp—
icatleyd 1.9% 0.20 2.14 tracs 0.48 O.48 1.15 trace 3.76
y — —— . — _—_—
3rd(stley trace trace trace Lcace 0.G9 0.09 i 0.45 .04 L.58
Tefere N ]
Trealmeat 85.76 7;-5.02 90.78 3.28 3.55 6.83 l! 2.3 0._08 1060.01
Istcutled 84.91 3.04% 87.95% 2.93 0.85 3.78 2.12 0.04 u 93.58%
Z-:-imllell 0.85 3.98 2.8) 0.3 1.43 1.723 0.16 trace &.12
irlecstdeyd trace trace trace 0.05 1.27 1.32 0.05% 0.04 1.40
2fore | a5 sy | o0.46 | 859 0.63 | 7.8¢ | sar]l s.58 | o.0s 59.97 |
| freatmeat > - 3.95 - -8% - " ) -
Istconted 34.13 0.36 8%.43 0.12 1.84 1.98 5.15 0.064 91.6%
Bloreley 1.33 0.08 1.45 “ 0.06 2.18 2,25 0.13 trace 3.83
3ed c-nlelJ trace Lrace Lrace 0.45 3.80 4.25 “ .16 Lrace §.51
fcre - -
hrestecar] 85-26 2.97 | 8.3 190 | 238 ) 428 7.8 | 008 | 100.00
—4 ———— —
Isy ~t;\';tle|:I 81.38 2.58 831.96 1.74% 2.22 3.96 2.61 0.0% $0.57
Zicatted 3.00 | 0.39 3.33 || 003 | 0.03] owoeli s.02 | erace 7.41
Beouried 0.88 | teace 083 | 0.13 ] o3| o026 o0.82 | trace 1.96
iTelore - —4 —
e 1 8850 | ves | 9o Wl 1er | 360 | 462l 490 | o007 ji 100.00
jLredtheat) o ) -
Lstoutled £6.60 1.4% 83.66 0.88 1.65 1.5} 3.62 0.0% 9.3
- {91.81) 1.53%) £93.38) {0.9)) {1.73%) (2.64) {3.59) (C.6%) {103.09)
Meueted , B 73 0.49 2.1% 0.07 .15 0.82 .92 Lvace ji 3.9
wtliey {k4.87) | (10.28) {55.313) €3.79) ] Q19.23)1 €21.02}}] (23.40) {0.25) (102.00)
Ytosered 015 | trace 015 o1z | 1.20 1.2 )| 0.3z | o003 1.52
{5.33) trace {8.311) (6.07) | (E£6.15)| (22.22) l(l?.?iﬂ (I.GJ)" (105.0)
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Table 5 - 53 Immatured Kernel Ratio Contatned in Material Paygy and g

Gutlet
- .—_‘r__——__'—__‘_x___
Item Irmature Kernel_jgggjﬁiglﬂﬁ___ﬁ
Sample Dead Green Others Total ~ 7
B — I -___.r—__‘“
1.07 3.60 4.67
Pre-Treatment (100.00) {100.00) (100.909)
. . 0.38 L.65 2.53
st Qutiet (82.2’!) ({,5_83) (5-".13)
— D T
0.07 0.725 0.82
2nd Outlet 6.54) (20.83) (17.56)
| D I
Q.12 1.20 .32
3xd Outlet (11.22) J (33.3%) (28, 26)
z ]

e) Conclusions of Test

Under the condition that paddy discharged at the Znd cutlet wx'

repetitively cleaned once:

1)  Separation Performance to Remove Irmature Kernels by Winnower

452 of iematuve kernels mixed in raw raterial paddy could be
rezoved, In the test, the object compenent {sound kernels) cost-

in the product increased from 95.3 to 97.4%.

-y
1}

) Weight Ratio of Discharge Quantity from Each Outler:

Ist outlet ———— . 95.92 (sound keraels)
2nd outlet ~—— . __ 0.57 (livestock feed)
3rd cutter — 3.712 (eapty kernels, foreign ratter,

etc.)

-~
1]
-l

) Loss Quantity less than 0.1

£) Separation Test for Green Kernels (Butir Hijau) by Winnower 273

Sieve

As part of the survey program "Hilled Rice Test 1TV, a ailled

rice test was rade for paddy mixed with different proportions of itd:

_wl_




xernels.
yith intended proportions of immature kernels, paddy was prepared

by using 3 hand

caly were analyzed.

[hle 5 - 5%

-operated

The

Prior to the test, in order to obtain sample paddy mixed

winnower and sieve. HNeedless to say, green

:nd irmatuve kernels were not of the same quality. In the test, green
rernels {by the Indonesian standard) that became an issue in Karawang

pistrict of West Jawa Province during the 1981/82 wet-season crop

results are shown in Table 5-54.

Creen Kernel Content and its Weight after Winnowing (%)

Ldinrmwi.ng Sieve * Wianower #%
Green pethod
Kernel 1st | 204 3rd
Content
of before- Remained Passes Qutlet Outlet | Outlet
vinnowing Result
Ratio of
ve. 71 29 18 20 .
8.9 —
Green
Kernel 4.2 26.1 7.8 20.2 34.8
Content
Ratio of 61 39 73 22 5
Ht.
11.9 - +— —
Green
Xernel 6.1 37.7 10.5 26.17 35.1
Content
Seve Specifications Pigcnsion 260 x 140
Mash slze 20 x 1.9 e
Rate of openings 36%
Qperation Quality 250 gftire/1 min. operation
Paddy thickness on sieve 13 ~ 15 mm
*Vinnower Specifications  Ohya Tancho - go
Dicension 1.085 (L) x 580 (W) x 940 (H) oo
Height 37 kg
Operation Revolution of fan axle 240 ~ 250 r.p.@.

Rotation of haadle 78 ~ 80 r.p.m.

Opening of shutter 7



When paddy contained with 8.9% of green kevnmels was Separategs,
a sieve, green kerncls decreased to 4.2%Z on the sieve mesh, vhile
green kernels increased to 26.1%. The weight ratio at that tire vy
71:29. Table 5-55 shows green kernels contained in paddy as an chiz,.

{green kernels) component content.

Table 5 ~ 55 Rate of Green Kernel Content aftep Vics

Hinnowing Hethod
Green S Sieve *
Sample | Kermel Content
No. ~before NHianowing e o B
1 8.9 26.1
2 11.9 37.1

* Pnder - Sfeve

%% Total outlet Xo. 2

Basically, as a matter of priaciple, it is not possible to corpl:
separate green kernels only by specific gravity separation by cezs
of kernel length separation by a sieve and winnower. However, it
can be considered as a reference test as an actual solution eethad
for the greea kernel problem vhen a sieve or winnower, which is nest
cozzonly available to farrers, is used. The value is low as or cdie
component content. Hawever, as carried out by some farmers with vioo
1t will be possible to increase the degree by repetitively treatirz
the discharge from the 2nd outlet during the work. When a sieve a-!

winnower are compared, a sieve is suitable for the purpose of separsi

green kernels. However, when the characteristics of a sieve are

considered, re-cleaning by a sieve is suitable after roughly cleanitz

by using a winnover and reducing the quantity at farmer's level.
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[tens and Improvements on Yinnower Hechanism Requiviag Study

i) The User Opinions Were Obtained for Study in which Direction
the Second Outlet should Face

Face of the second outlet on the same side as that of the
first outler, the operator can make adjustments while watching
the separation operation. However, the quantity of paddy that
can be recefved in front of the winnover decreases, and dis-
charged paddy has to be repoved more frequently. The situation
i~ opposite when the second outlet is provided on the side

opposite the first outlet.

ii) Fitting a Feed Roller (See Fig. 5-30)

Fragrments of cut straw are contained in a large quantity
in paddy for cleaning in the traditional threshing cethed
(trampling, beating with a stick, and other rcthods). For this
reason, the cleaning degree lowers due to an uneven [low rate
by not having a feed roller. The same phenorenon is observed
vhen drying of paddy is not sufficient. Wianowers in Aceh Province
already incorporate a feed voller. However, the shapes of the

rollers need irproving.

ii) To Provide an Acceleration Mechanisn in order to Stabilize
the Rotation of the Icpeller Shaft and to Make Wind Pressure
Unifora (See Fig. 5-31)

The speed of the impelter shalt is approx. 120 rpm. It
is difficult for an operator to drive the shaft for a tong pericd
of time without an accelerator means. The revolution speed tends
to lower, and the separation degree degrades. In terms of
human engineering, the optimal revolution speed of human aros
is 70 to 80 rpm, and an acceleration wechanisn (gear, chain,

etc. are utilized) will be needed.

iv) To Pravide Adjustable Partition Panels to partition the

1st. 2nd, and 3rd Outlets

The partition panels require a secure stopping systen that

will not move duc to vibrations during the operation.
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v) To Study the Change from Manual Drive to Hotive Poye, -
I

In order to maintain a certain revolution speed for ay.
“

time and to increase the degree and processing ability, Viges
€l -i.'

have to be operated by motive power. This results in 1aboy o,
La

f \@{/

Fig. 35-30 Feeding Roller

r——— a3 axle

grip tedle Bear

- - — feteraal geat

faa gale ——

o — ¥adle putp

Fig. 5-31 Revolution Multiplaying Device
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i) Future of Winnower Utilization

Winnowers as cleaning implerments have many advantages. The
following four peints in particular ace the venditions that meet
the current state of farming implements for Indonesian agriculture

that is in this development stage.

i} The price level is acceptable to the farmer’s purchasing power.

ii) User requivements regarding handling capacity and usage

can be met.

iv) Winnowers can be manufactured locally by using local materials

and technology.

In spite of these features, the penetraticn of winnowers
has a great regional difference. There rust be sore factors
that refuse their penetration, or various conditions related
to paddy that do not require cleaning itself. Based on this
standpoint, an analysis of the cause for it cannot be avoided
if postharvest processing improvecents are te be attained.

As an example of the approach to winnower utilizatien, a
combination with a thresher, which will be used rore in the future,
can be considered. Normally, threshers incorporate the save
rechanism as that of winnowers as a cleaning mechaniso. However,
threshers of this type are heavy and are very difficult to be
carried in regions vhere district voads are not existent and fields
condition are not developed. This will hamper their pencilration.
As a solution to this problem, if the threshing and cleaning
rechanisms of the thresher can be split and if cleaning work
can be substituted by a winnower, the thresher shall be lighter,
and the difficulty of transpertation shall be solved. Furthor-

more, the iavestronl amount would be smaller.



5-4-2 Storage
(1) Results of Storage Test (Storage Simulation Test)

Data concerning the actuval state of rice storage in Indonesia ¢ .
trezely limited.

The principal purpose of fact~finding surveys of this type is toyy,
tice-series measurements of quantitative and qualitative lesses of ricg',
generated during storage in order to check the availability of the Storsd
order to check the availability of the storage functions which indivig.s
storage facilities have.

Simulation tests were conducted in the provinces (DOLOG tevel), (is.
tricts (KUD level), and villages (farm level) that were covered in tke
dry and raiany surveys

Sample lots of paddy andfor milled rice tasted were installed in o
1ag places during the dry-season survey (survey period: Septenaber to 3
of Noveazber, 1981). The sample lots were stored for as long as about 63
uatil the wet-season survey (February to the end of May, 1982.). Dorizg ¢
test peried, the temperature and hunidity i the storage locatioas vere:
nuously ceasured and recorded by auteomatic lemperature and humidlt}ran
(See Figures 5-32 through 38)

1) Lecation
a) Fara lLevel
i} Aceh Province

" Lueng Teungoh Jeunied Aceh Utara
* Sangso Samalanga Aceh Utara

* Manyang-cut Meuveudu Aceh Pidie
* Kuta Baroh Banda Dua Aceh Pidie

1) west Java Province

* Wenminggalih Jonggol Bogor
* Jonggol Jonggl Bogor
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{1{1) South Sulawest Province

Marannu Mattiro Bulu Pinrang
Teppo Patampanua Pinrang
*+ Syli Suli Luwu

Suyazus Larompong Luwu
iv) South Kalimantan Province

Tanbaktanan Astambur Banjar

- Sungaibatang Hartapula Banjar

» Hapulang Haruyan Hulu Sungai Teogah

Binjai Pamangkih Labuan Amas Utara Hulu Sungal Tengah

b) KUD Level
i) Aceh Province

* KUD Meurah Jaya
Meureudu Aceh Fidie
* KUD Kuta Glee

Samalanga Aceh Utara
it) West Jawa Province

* Pus KUD Unit IIL

Karawang
iii) South Svlawesi Province

T KUD Alitta

Hatticro Bulu Pinrang
* Kb Suli

Suli Luwu

iv) South Kallzantan Province

* Xup
Kertahayar Banjar
* KUD
Labuan Amas Utara Hulu Sungai Tengah
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c) DOLOG Level

i) Aceh Province

© Sub DOLOG
Tijue Aceh Pidie

ii) West Jawa Province

* Sub DOLOG Umbul Purwasari 11

Karawang
" Sub POLOG

Karawang
iii) South Suvlawesl Province

© Sub DOLOG

Hacorawalie Sawitto Pinrang
iv) South Kalimantan Province

Sub DOLOG
Labuan Aras Utara Hulu Sungai Tengah

2)  Results and Analysis of Storage Tests

During the rainy survey, the saaple lots installed 6 ronths

before were recovered. Recovds of the auvtomatic temperature 2l &

recorder and of quatjtarive and quantitative losses were also gyz-'-

At the same tice, samples for a aillfng test were collected. Race!

the samples pathered and on data, ap analysis and assessment of loss

were made.

a)  The Maximua and ninimun tezperature during each geasureze:

the top and botton layers of the pile in DOLOG warehouses in &
Sulawvesi and South Kalimantan differed by as much as approxien
10°C during the day (12 a.n.

to 6 a.m.).

to 2 p.o.) and nighttice (mideis:

The relative humidity shows an inverse correlatix

Pherozeron. Great variatiens fn temperature and humidicy in vy

houses during the day are causing adverse affects to the sterid

function. The color and sroo hness of surface of rice kereeis |

are degenerated during storage. 1In Aceh Province in
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particular, more colored kernels could be noticed.
{See Figures 5-37 and 38).

b} Rice temperatures upon completion of simulations were measured
in DOLOG warehouses in South Sulawesi and South Kalimantan Provinces.
The results show that temperature of rice were lower by 1 to
4°C than the temperature inside the warehouses during the day.
varfations of rice temperatures in the top, middle, and bottom

layers of the plle tended to go lower from top to botton.

¢) A clear supremacy of difference could be noticed in temperature
and humidity inside DOLOG warehouses in South Sulawesi and South
Kalimantan Provinces compared with those in buildings of warehouse
offices which had the best environmental conditions. Variatioas

in conthly average, maximum, and minimum temperatures were sealler
conpared with those inside warehouses. Variations in average,
maximum, and minimum humidities were also smaller compared with
those inside warehouses. Variations of corresponding average,
raximun, and ainfmum relative humidities change in inverse correla-

tion to varfations in the teaperature. {See Figures 5-37 and 38)

d) The minioum temperature on the bottom layer in the DOLOG
warehouse of South Kalimantan Province increased to 21°C in
January. For this reason, the relative humidity stayed at nearly
100Z. Condensation was about to form on paddy and rice whose

teaperature was below the minimum temperature. (See Figure 5-37)

e) ta all of the DOLOG warehouses, the temperature on the bottonm
layer was generally lower than that on the top layer conmpared with
variatfons of average, maximum, and minimum teaperatures and
husidities on the top and bottom layers of the piles. However,
this trend could not be noticed for relative humidity. {See Fig-
ures 5-37 and 38)

f) The guantitative losses of paddy storage im the farm level

test are larger than those of XUDs and DOLOGs. {See Table 5-56)

In many instances, however, no preventive reasures ave taken.

FYor this reason, quantitative losses of paddy at the farm level are
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larger compared with the other levels. Conversely, some fa

through attention to store and manage rice for thefr 0N ¢q-

tion.

g8} Insects that are generated in warehouses foclude rice ves
s2all rice weevils, auguimois grain moths, etc. Many ticks e

rice bran were generated $n DOLOC warehouses fn West Java Pregi

during the rainy season during which tige both terperature 2=t
hunidity increase. Those rodents that damage rice are gray s,
tiger rats, mice, etc,, and damage is done mostly by tiger rarg

Losses by rodents are corparatively small because there i -
food in abundance.

Losses by redents are copparatively small because threre ix
food in abundance. ‘the actuval state of rodent damage by rate
have to be studied over a certain period of tire,

As stated, deterioratien factors that lead to losgses Euri-;
storage are respirvation of rice/paddy, action of microorganiss,
heat generation, vodent damage, ete. All these factors Becos
move active when the temperature and hunidity are high. ite
duration of store milled rice deteriorating the quality of rig
is estimated to be approxiwately 3 months under the natural
conditions.

There are only few examples of tests. At present, lesis

of this type are continuously undertaken by Indenesia.

The current rice storage situation in Indonesia s that, =
can be seen in the BULOGs® storage conditions, some rice is ux-
avoidably stored in 0l1d private warehouses with poor facilities
because of a shortage of warehouses owned by BULOGs. The eolle
tior of data on storage tests for some duration such as this i

be valuable to the BYULOG program to improve storage.
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) Tests on Storage Method at the Farm Level

{}y Yurpose

paddy with a high moisture content harvested in the rainy season
is forced to stored without being well dried. While waiting for the
veather to tura better, paddy degenerates as tirme passes, and its quality
deteriovates. ¥hen bad weather continues, extremely damaged kernels
are produced. Quality deterioration of paddy is one of the most serious
problezs in postharvest processing in Indonesia since the introductien
of high yielding varieties.

This processing should be performed at the farm level. The principal
purpose of the test is to find out wvhat would be the most effective

:nd economical means and nmethods.

) Outline of Test
a) lLumbung Test

The effect of preventing deterioration was made by storing
high-moisture content paddy in a lusbung iecediately after being
harvested and by blowing a small quantity of air into the paddy
by a hand-driven blower during its storage. In the test, blowing

and non-blowing zones were installed for comparison. Both zones

vsed approximately 2.5 tons each of paddy.

-.-nn-r:"—"
e D

e —— e

o L i s
A g O e A

Fig. 5-39 Lunbun Test
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b) Piling Test

High-moisture content paddy under the same conditions 4

those mentioned fn the previous paragraph was piled on 3, -

concrete floor, and a small amount of air was blowed into ps:4

by a hand-driven blower. The test was made to deternine hoy
deteriovation of paddy could be saved.

Blowing and ncon-blowing section was provided for coTparie-

The blowing zone was roofed with a translucent vinyl sheer ce:;_

ing to prevent rain and direct sunshine. Both zones had 0.5 .
of paddy.

£4

a4
3 Pkt ey

Fig. 5-40 Piling Test

c) Bagging Test

High-moisture content paddy is left in bags at farn lewﬂ.;
A test was made on how paddy inside bags deteriorated as tire :
passed.

Twelve plastic polyethylene Fertilizer bags were pade atd
50 kg each of paddy was contaired in them in accordance vithlti:
practical rethod used in Indonesia. The bags were placed u&kf;
eaves in piles of 4. The paddy quality was checked after storitiy
for 5, 10 and §5 days. A total of 0.6 ton of rice was used-

- 34 -



3)

Fig. 5-41 Bag Test

d) Sun-Drying Test

The high-moisture content paddy under the same conditions
used in the foregoing 3 tests was dried by direct sunshine in
accordance with the practica: pethod used traditionaliy. A test

vas nade to compare it with the other tests.
e) Natural Afr Drying Test {Control Test)

The high-moisture content paddy under the same conditiens
used in the foregoing 4 tests was dried by the safest way using
natuvre air, and thus, a control zone was made to compare with

the individeal tests.
Prepavation for Test

a) Test Site

The Karawang branch of the Ceatral Research lastitute of Food

Crop, Karawang Branch {forcerly Central Agricultural Research
Instutute)
b) Test Facilities

i) Lucbung Test

A west Java type luchung that had already been installed
at the test site was improved to meet the test purpose, and
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damaged sections of 1t were repaired for use h\thete“.i
The Lumbung was partitioned to make 2 sections, g4 2
cylindrical wire netting for ventilation was instalkdtti
bottom centev of the sections,
A hand-driven blower for ventflation was made by a

local ivon works.

Fig. 5-42 Blower

ii) Piling Test

Conical wire netting was placed on a concrete fkﬂrf:
paddy drying located in the Central Research lnstitulecf:
Crop. A roof was made by foraming a bamboo fraze ard sgu{i
ing  translucent vinyl sheeting. A hand-driven blowerff

veatilation was used by remodeling and repairing a sall
centrifugal blower.

i1i)  Paddy

Approximately 6.7 tons of high-moisture content psf
{zoisture content approx. 252) needed for the test was %

purchased from a farmer iwﬂediately after its harvest. Tted
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paddy was welghed for the individual test ftems and distributed.

The variety was Cisadane.

Lurbung test 2.5 tons x 2 sections = 5 toas 3

Piling test 0.5 ton x 2 piles = 1 ton

Bagging test 0.05 ton x 12 bags = 0.6 tons ?lbtal 6.7 tons
Sun-drying test 0.05 ton x 1 location = 0.05 tons ;

Alr-drying test 0.05 x 1 location - 0.05 tons /

Test Method

a) Luzbung Test

Paddy was stored In 2 sections after partitioning the Lurbung.
The two sections were divided into a blowing section with air
blowing and Iato a non-blowing section without air blowing. Air
vas blown into the blowing section for 3 hours from 9 a.m. until
noon everyday when the relative humidity was comparatively low.

Air was blown at a2 static pressure of 25=m W.G. at 0.1 malsec.
This corresponded to 0.04 mglsec per ton of paddy and was the air
blowing volume needed for storage-drying.

The storage test was coapleted approximately a month after
starting to store high-moisture content paddy. Paddy from the top,
intermediate, and botton layers was individually taken out and was
natural-aivr dried by a deier until the paddy was dried to the re-
quired moisture content. The tenmperature and huaidity of each
section were measured twice a day while the paddy was stored in the
Lusbung.

As was the case with the blowing section, temperature variations
and the moisture content {n the non-blowing sections were measured.
In about a week after entering storage, the rice temperature rapidly
rose to 65°C, and degenerated yellow kernels in the top layer
tacreased substantially.

Under the clrcumstances, the non-blowlng test was interrupted.
At was blown for 3 hours from noon to 3 p.m., and paddy from the
top, intermediate, ard bottom layer was taken out separately about
a month after starting storage and was dried,

bPried paddy from the individual layers was mflled and was

analyzed.,
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b) Piling Test

Paddy piled on concrete was separated {ato blowing ang 'u:
blowing zones. Alr was blown to the blowlng zone for ¢ hours[
% a.o. vatil 3 p.m.  Alr was blown at a statlc pressure of 15 :'
WG at 0.05 m>/sec per .5 ton of paddy. Afr correspondeg to ¢,
m3/sec per ton of paddy and was sufficient for storage-dryip,, |

The paddy nearly reached the required moisture content ()48
about 10 days after starting the test, and the test was ended,

Teaperature and humidity were measured twice a day. After fisj§

ing drying, the paddy was threshed and milled, and nilled rice-
analyzed.

Test Results and Considerations

a) Luchung Test

When a large quantity of high-moisture content paddy vis §
stored in a storage without blowing air, the temperature ra;iéi_

increased within about a week. The rice deteriorate and Pocsv s

colored kernels. In the Lusbung, the top layer detericrate ex-

tensively, vhile the bottonm layer had a relatively large pen:e:'

age of normal kernels. This can be explained by the fact tha

terperature of the botton layer did not rise duve to the rigin: 2

current and that the rice terperature rose in the top laver.

It could be verified that even high-moisture content p:li?

could be stored for a long period of time withent any change i:

quality by blowing a small amount of air even by a hand-drivez §
blower.

The paddy roisture conteat decreased to about 181 (appros- B

a day) when a small azount of air was blown. However dryirg st

after about 18%.

This can be attributed to the small air blov

quantity and an afr volume needed to dry the eatire paddy coal! M

ped

be sent as air bleyw through due to the fact that inside the str
became pattiaily hollow due to sampling.

The recovery was low with paddy that had napyv colered kersl

and the perceatage of broken kernels vas high after the pzddy ¥

threshed and milled. The yield with paddy fn the blowirg secily



(rr a month. Milled rice had fewer broken kernels (7% - 15%).

p) Pitiog Test

By merely piling and leaving high-wofisture content paddy out-
doors,the temperature of paddy Inside the bags slowly rises, al-
though the degree of temperature rise is not as high as that in
storage, creating deteriorated and germinated kerrels. The damage
in the top layer was low.

It wvas conffrrmed that blowing air into high-moisture content
paddy and appropriate use of solar heat are highly effective in
preventing degeneration while also facflitating drying. In thresh-
fag and milling results as well, brokea kernels caused by cracking
vere fewer compared with sun-drying by the traditional farwing
practice.

foprovements can be established repgarding drying at the farm

level in the future by devising concrete measures based on air

blowing and sun-drying.

- 329 -



Table 3-57 -Results of Storage Test on High Moisture Contents of
Paddy at Farm level
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Table 5-58 Results of Milled Rice and Storage Method of Righ Moisture Contents of Paddy at Farm Level
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Jransportation

due to various restrictions, a transportation test or

3 Unfortunately,
‘Ln.e)‘ in [he distri
4s mentioned in the

bution stage could not be nade.
section in Chapter V relating to the actual situa-

;mjofpostharvest handling, losses were nearly non-ex{stent in Aceh, South

and South Kalimantan Provinces. However, losses could be spotted

413'-'&5] »
st Jawa Province, and the test made on

k. rausportation using sandang in We
E -sportation from Fields to farms in West Jawa Province is reported in the
- lowing.

1k paddy are carried bare when transported by sandang (carrying

Sta
§ 1:5), and losses by this caryying mode were reportedly large. However,
-gmalloss values were not clearly determinable yet. In the test, loss

—aatities werw measured.  Due to tice limitatiens, the survey was nade

.z 9 persens at 3 farms.

1) Method

a) Sandang loaded with stalk paddy was enveloped in a bag made

for the test in advance. The bag routh had a cord around it,

and the cord could be tied on the top section of the bag.

b) Farazers carried sandang froa a field to the threshing site in

the norma}l fashion.

¢) After carrying, the bag was tsken out and the weight (T3) of

shattered paddy was measured.

4} The carried stalk paddy were threshed by trampling lo pininize

losses, and the weight (T7) of paddy was measured.

e) The loss ratio was calculated by usiang the following calcula-

tion formula:

T}

11 + 717 100
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2) Result

(Farmer A)

Table 5 - 59 Transportation losses of Sandang

Distance of Transportation 1.9 knm
Variety SEMELU
i ! Total Amount of S
Transporter | Transportation (paddy) Total loss
A-1 20,068.1  (g) 95.6 (g)
A-2 21,683.9 123.5
i
A-3 21,084.9 388.8
% A - 3 Transporter Is 12 years old.
(Farmer B)
Distance of Transportation 1.0 kn
Variety CIMANDILI
Total Azount of -
Transporter Transportation (paddy) fotal Loss
B -1 32,330.0 (@) 259.8 (g)
B -2 32,946.0 343.6
—_—
B -3 23,707.0 98.4
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far2t ©)
pistance of Transportation 1.2 kn
varfety CISADANE

Total Apount of ;
frassporter Transportation (paddy) Total Loss Loss (%)
c-1 22,133.4 (2) 168.8 (g2) 0.3
T
c-2 26,204.1 119.7 0.4
c-3 31,516.6 87.0 0.3

1osses in transit by sandang were 0.3 to 1.8%, averaging 0.7Z. As
far as test results are concerned, losses were not as large as generally
geationed.

losses were very large for A-3 in Table 5-59. Stalk paddy were
carrled by a boy of about 12 years. Because the work was new to him,
te vas unsteady and rested. The stalk paddy were jostled on each of
ttese occasions,

Normally, adull wales carried rice onsandangs, and approximately
56 kg including the weight of thesandang was carried each time for a
distance of as long as 1 to 2 km. Although the work 1s arduous farmers
tslance the sandang well. They walk fast to gain rhythm when carrying
tte rice ears from the fields to the threshing sites.

when loading the stalk paddy onto sandangs, tip im several layers
sre piled up altemrnately and tightly so that the panicles do not fall
off on the way. The upper sections of the panlcles are secured by
thin cords. Loading is performed carefully, and it tekes a long tice,
23 to 30 minutes. cau~lar large tioe losses.

Field roads are not fully developed in West Jawa Province, and
panicles cannot be poved by such neans as bicycles and motorbikes.
For this reason, sandang are an leportant and Indispensable transporta-

tica ceans.
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