4-2 Present Situation and Planing of Seed Production

4-2-1 Seed Production and iIts Problgm

(1) Production Organization

A seed-production and distribution organization seed to the fncreased
production and delivery futo farmers' hands of fumproved varfeties sceds
develeoped at veseaxch organizations (Breeding experimental station).

The seed production of Improved variety usually follows three stages:
production of breeder seeds (B.S.), production of foundation sceds (F.5.),
and production of extension seeds (E.S.). In Indonesfa, breeder seeds are
produced at the Food Crop Research Iustitute. Production of foundatton
seeds at seed cultivation and distribution organtzations responsible

for nationwide distribution of breeder seeds is small, Consequently,
foundat fon-seed quantities ave increased and are distributed to extensica-
seed growers as stock seed (S.5.). In other words, the cycle of the

seed production in Indonesia consists of four instead of three stagest
production of B, 8., production of F.S., production of S, S.s and pro-~
duction of E.S.

E.S. growit by seed growers are sent to a processing center where
they are selected and processed before being shipped to sc¢ed growers.
Fig. 4-1 shows the organization and future aspect involved fn sced
production and distribution in Indonesia and especfally in the three
provinces covered by this project.

The most fundazental aspect of the organization is production of
B.S. since, in this stage, scrupulous control pust be exercised to en-
sure that the improved varieties donot lose thelr genetic characteristics.
Emphasis is placed on preserving the varlety characteristics fastead of
on increasing seed quanfities. For this reason, in the stoge of B.S.
production, some strains of new variety recefved fron Breeding organi-
zations reponsible for B.S. producticn should be planted.in the manner
of one seedling to a hole according to pedigree respectively.,

All off-types resoltfng from genetdie segregation or mutation ave
discarded. A few individvals fron {mproved varietfes preserving the
characteristics of the new strafn are selected for the cuvltivation of

the following year's B.S., The remainder is harvested, mlxed, and uscd
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as B.S. for the production of F.S, Cultivation of B.S., which demands

a high level of knowledge, experience, and technical skill, is now be~
ing carried out in such Indonesfan research organizations as CRIF and the
seven Food Crop Research Imstitutes located throughout the country.

In some Instances, ‘'styains are cultivated, not by pedigree, but in
bulk culture. In such cases, uhen off~ Lypcs ave discovered, only the
individual demonstrating the undeslrable traits 15 discarded. This means
that fndividuals preserving recessive—hetero off~type traits persist.
And this, in tern, means that off- types are preserved in generations
éfter that of P.S. To prevent this, it {3 essential that pedigree cul-
tere be carried out and that all fndividuals of a strain demonstrating
off-type characteristics be eliminated, '

In Japan, all the prefectural station for seed produ;tion raise
B.S. Seeds for the cultivation of P.S., are therefore plentiful As ave
crops of foundation seeds themselves., Therefore, F.S5. can be distributed
directly to growers of E.5. At present in Indonesia, on the other hand,
personnel skilled at cultivating B.S. are in small supply. And for sore
tize it will be necessary to rely for their production on Food Crop Re-
search Institutes, where people with the required high level of skill
are stationed. In the case of Improved stralans, it is desirable to
ofnimize the nunber of generations between the breeder-sced stage and
the time seed grafans are supplied to farmers since this reduces chances
for the emergence of undesirable recessives.

F.S. are grown by sowlog breeder seeds. Their purpose is to in-
crease the amount of healthy B.S. in pure lmproved strains for distrei-
bution to cultivators (general farcers). Coansequeatly, preserving their
genetic purity is vitally fmportant. They must be raised plant by plant
so that off-types may be easily spotted. Further, to ensure good gquality,

they rust be well fertilized and protected from Insect damage. Off~

types must be weeded out upon discoier. The greatest care must be taken

to prevent polluticn with other seeds at harvest, thréshing, and pro-

cessing stages. The danger of such pollution is especially great in

the case of F.S,, since thefr large crops requive mechanical assistance

in threshing and processing. Once again, in the cultivatfon and harvest-

ing of F.S., a high level of knovlédge and skill fs essential. At pressd



fn the M.8,F, of the three provinces of Suratera covered by this project,
sufficienf!y'tréiﬁcd pctSOnhel are unavailable and nust be trained and
sent there in the future,

§.8, ave the next gencration after F,S,, the Increase of whose
Quantity'is'théVSOLe"réaSoh for their cultivatfon, The I{m{ted quanti-
ties of B.S, prodiuction means that there are fnsufffcient F.S, for direct
distribution to growers. Consequently, this extra generatfon has been
added. S;S; are distributed to E.S. growers. They are grown three or
four plahts‘to a clump and fertilfzed fn the standard fashfon,
ﬁonethbleés,'siﬁée,'at this stage also, genetic purity is fmportant, it
is:pfefetkblé t6 plant them singly to facflitate removal of off-types.
E.S. growers recelve 8.5,, which they sow and cultfvate in the ordinary
fashion, The resultfing seeds of Improved strains are then distributed
to Farsers.

' To pfﬁvidé general fareers with high-quality seed, seed growers,
cust bé good at their work. Sfnce ft is desirable that sceds be pure
fn stratn and be strong in germination capacity, strict checks must be
pade of both the product and the ffelds while crops are standing un-
harvested. At present in Indonesla, production of high-ylelding seeds
for the sake of elevating the level of agricultural production does not
alngs‘ﬁéét:thé need. Nonetheless, though production of seeds for dis-
sentnat fon ykoceeds at a leisurely pace, it is expected that productiv-
fty will bé'higheflthan thefr own seeds harvested by fareers which were

contaninated duriné‘thé decades when the system was imperfect.
(2) Curreat seed production

Fig. 4-1 shows thé overall plan of seed production and distribution
In Indonesia. B.S. are vaised in the CRIFs or In the seven branches of
Food Crop Research Institutes and are seat to C.S.Fs in various regions
for the production of F.S. seeds.

At Pevum Sang Myang Seri (National Sced Corporation=NSC) in Sukamandi
8.S. obtatned from the Bogar Institute of Food Crops {BORIF) and the
Suxanami Institute of Food Crops (SURLIF In Sukamandi) are used to pro-
duce F.S., 8.S. and E.S. as well, {At present, F.S. are temporarily



being produced at SURIP and éistributed to Pexum Sang Hyang Serl (Na-
tional Seed CorporatiOn“hSC). Beginning in the dry seagon of 1982, Acch
obtained B.S. from SURIF {Sukarami in Padang) Lampung_and.SOpth‘Sumatera
are scheduled to obtaia them fron BORIF, Furthermove, CSFs that aré now
been put in working order are to produce F.S, and §,5., though at present
productfon fs about zero. ‘Kéumala, in Aceh, is still in tbg Stage:of
producing stock seeds, whereas Upang In South Sumatera and Hay Jepara in
Lampung produce extension and S. S, :

F.S. are being grown on land recormended for a C.S. F. in Belitang
in South Sumatera and on land recocuended for use as ap M.S5.F. in Tanl
¥ulyo, but observations veveal that the cultfvation nethods employed_are
puch more careless than they formerly weve, TR

$ince the seed-harvesting system in Indonesia is far from complete,
in all districts, farm lands assigned for use as seed fields anﬁ_;hpsg
attached to research and training centers play an fmportant role fa the
production of $.S. and E.S. and are referred to locally as 5uppiemengaty
seed farms., ANNEX Table 4-6 provides information related to thg§gt§aras,
though exact Inforeation on quantfties of §.S, and E.S. produced by thea
was unobtainable. S

The following comments should be made about seed-productioa con-
ditions in the provinces covered by this project, In 1981, land re-
comzended for a C,S.F. in Keumala, Aceh Province, produced 10 tons of
S.S., which were distributed over 420 hectares. At preseni, varfeties
PB 50, 52, 54 and 26 are raised on a total of 4 hectares. Though:S.S.
were raised on one hectare in Tangan Tangan, but éeed production was
zero by drought fnjury. At the Pulo-ie traianing center (BBP), IR36,
Semeru E.S., were grown on 8§ hectares of land. Ax thé Beliténg C.S.?;
in South Sumatera, in 1981, Semevu, Clkardin, PB42 §.S. weré raised on
8 hectares} and GHL47H, B1050 and BI10G43 F.S. were raised on‘Z;J-hectétes.
But, owing to the depredations of birds and field olce, the total crop
of all 3 varieties amounted to only a little over 200 kilogramss of S8.S.
At the Taniwulyo H.S.F., where full irrigation facilities are available,
stable cxops of PB36 5.S. and F.S. were produced., At the Tanjung Tebat
supplementaxry seed farn, 11 hectares of PB3I6 were planted. At Delta

Upang, 2 hectares of E.S. of PB 42 were ¢ultivated. During the rainy
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season at the Wayjepava €.8.F., i Lampung, 3.75 hectares of Cisadane,
1.25 héctares of Semeru, and 3.0 hectares of IR 36 were planted. At the
getro M.S. F., 8 hedtares of E.S, of ER36, IR50 and IRS4 were planted fn
the dry season and 8 more in the- rainy season for a total of 16 hectares.
At the.Srimenanti suplementary seed farn, 7 hectares of IR36 were planted.
All of these undértakings are’ for the purpose of alleviating the absolute
shortage of luproved varieties now being experimented in local regions
by producing S.S. and B.S,

S.S. produced af seed-growing farms are sold to farsers. Oral re-
port has ft that part of the E.S. vaiseéd by the farmers is transported -
to seed-growing farms, while the rest fs distributed dirvectly to general

farcers.
(3) Probleds velated to 'seed production

From the standpoiht of cultivational methods there is 1ittle dif-
ference between what are locally termed F.S5. and 5.5, As has already
been stated, in the production of F.S., preservation of genetic strain
characteristics is paramount, whereas, in the production of S5.5., both
purity and quantity are stressed;__Consequently, cultivation methods
st sult these aimé( The gist of the local seed-production égthod are
explained -in terns of guidance for Peruam Sang Hyang Seri and D.I. Aceh
{Refer to ANNEX Table 4-7 & 4-8). There scems ¢o be no major error in
this method, as set forth fIn various ekplanations. But sbme points in
actual.cultiva§ion deserve atteation. For instahce, remarkable quanti-
ties of chenical fértilizers arve enployed. Furthernore, plants arvre
densely set..fFinally, the growers nced to be fully aware of the great
inportaﬁce of using ifmproved seced. _

Cultivation methods of S$.8. must take into consfideration the in-
dividual traits of \;'arietie_s, and 5.5, need to produce for quantity
productfon, However, the amounts of chemical fertflizers used should be
smaller than 6rdinary cultivation. ‘ Furthevmore, interplant spacing
should be great enough to facilitate elinination of off-types during the
growing period, weeding, and protection from disease and insect danmage,

Since 1t 1s sced-cultivation, the production of E.S. differs from
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ordinary rice growing. As is tvue fa the case of cultivation of S. S.,
fertilizing must be held at a level lower than that of ordinary rice '
growing since too much chemical fertilizex can cause thc strain to.
vanish. At present in Indonesia, overfertilizing and dense plnnting
frequently result in overgrowth. - As a consequence of the sameé two'
factors, in Aceh damage fronm several sorts of rice borer is greaty and
fn Lampung, Rice leaf sheath blight (Rhizéctonfa SPP.) damage is a
serfous problem. Heavy fertilizing in the upland rice districts of
South Sumatera is causing an increase in damage from Black rice bugs
(Scot:nophara Jermicutata). .

In Indonesfa, upland vice sceds are produced in upland field.
Because of limited amounts of dry fleld, in stock seed farms where
upland rice is raised on such land, overcropping ¢an cause dampage and
is therefore a problem. Furtheroore, especially on sloping ldnﬁirheavy
rain or showers beat down ground and wash away seeds and seedlingsvéf
upland rlce: thus veducing the planting/output ratio (establishment of
seediiﬁg). Rains of this kind do not sink into the ground but vYun off
ground surface. Added to this, the light inteaslty of sun in Sumatera
is 50%, because of dehydrvation even fn rainy season is very:high. There-
fore, vhen the unstable rainfall of the ralay season i3 relfed on, con-
sideration must be made of possible éarly drought. Upland rice re-
quires gféat amounts of water from the panicle shéoting tise to the
vripening phase. Shortages of rain during this’petiéd'afe'néjbr cauvses
of the occurence of abortive grains in panicle and vesult in danagé froz
rice leaf blast {(Piricolaria orfzal ca#ara) as well, For this reason,
it is better to cultivate upland-rice stock seeds in wet fields wherever
possible. And, if growing them in dry fields is unavoidable,’ adequate
irrigation must be provided. In addition to these problens, it is es-
sential to raise thé technical-skill level of ‘all Indonesfa seed growers,
especially in connection with the following points.

1) Selection of seed. Germination rate and especially Q}ability
of the seed are inportant. When seed selection is poor, a great amount
of seeds rwst bé sown. This results In great competitfon which is not

conducive to the ralsing of strong and sound scedlings. .ll is fax
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better’tO'éeleht'céfefully; sow sparsely, and fn this way raise good
seedlings. ' '

2) When a variety is sown fn a ffeld where another strain was
previouély'éultivaféd; it is of the utwost importance to remove metfi-
culously aill fallen gratn and plant hills after harvesting of pre-crops
variety to preveﬁt contaminatfon. Furtherwore, seedling beds must be

kept out of danger of contaminatfon from other varieties.

3) If possible plants for both S$.5. and E.S. should be planted
with the sethod of one secedliang in_a hole, and not in dense clumps.
Furthermore, parallel rows or some improvement of that layout should be
used since ihey'facilitate such processes as elimination of off-types
durfag the grouth perfod. In additfon, parallel rows Ioprove the growing
environicent by alléwing good ventilation.

4) Research has determined the amounts of fertilizer optimum for
each regfoni but in general too much is used, and overgrowth is pre-
valent. Since seed raising differs frorm ordinary cultivation, ferti-
lzer should be moderated, adminfstered evealy, and vepeatedly and
thoroughly raked.

5) Because of fnsufficient infrastructures, in tropical areas
vhere sevéral plantiangs ave possible a ycar, crops tend to concentrate
in certaln perfods. For thts reason, crops grown at some time other
than the optirun perfod teand to suffer heavily from birds, rodents.
and pests, Although the kinds of pests and insects damage on rice differ
frén reglon to reglon, preventing thelr ravages Is a major problen,

It is possible to ecqualfze damage caused by birds, beasts, and pest by
spreading out and steggering crop tives. In addition, however, it is
necessary to bura off grasses on the boundary level fn rice fleld and

to externinate rodents as a preventative neasure. In Aceb, heavy ferti-
zation and dense plantirg result in serfous damage from Rice sten
borer, Rice leaf blast (Pfrfcularia orfzae cavara), and Rice bacterial

leaf blight (Xanthomonas orizae). Heavy fertilizatfon {in Lampung,



where the soll is lean, causes severe attacks of Rice leaf_shéa;h Biight
(Rhizactonia SPP.) To Increase productivity, ft Is'dcbitablgEto improve
the quality of the soil and provide better watex drainage system.
Furthercore, in Indonesia, sceds contanination occurs wost frequently
because of lack of adequate control after the crop has been hazvested.

This also pust be corrected.

4-2-2 Central and Main Seed Farms

(1} General

The Indonesian’ Covernment is establishing central -and main
seed farms in the Provinces of Aceh, South Suwatera,and Lampung

in order to fmplement the Rice Seed Production and Disteibution
Froject.

C.S.F. will produce F.S. and $.5. and H.S.F. will produce
only S.S., which will be distributed to seed growers In the area.

Facilities of the C.S.F., will iac¢lude a laboratory, train-
ing center and a cold storage for the P.S. and 5$.8. produced.

Shown in the following table are the location and over-all
field conditfons of each seed Farm to be established under the

Project and the area in hectares requived for seed production.
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{2) HNatuvral Conditions
1) Aceh Province
a) Keunmala C.S.F,

The fara 1s located on the side of Malacca straft in Aceh

Province

Keumala Village experiences a marine tropical climate vith an
average maximum temperature of 32° € and an average oinltum
teoperature of 21° C, Since the temperature change between
conths is qﬁite small, the difference between the aﬁnual:mean
temperature and the monthly mean temperature ts 1° € at the
rpaxioum, Annval rainfall {s 1,300 ra which is theﬁieast'anount
in Aceh Province. The humidity varies from 74% to 80%.

The soil developed froa alluvial sofl and fs abundant fn peat

where dralnage s poor.

At present the seed farm is operating on a total area of 9.8

ha of which 6.9 ha is arable land and 2.9 ha {s océ@pied by
buildings, etc. The absolute total amount of land %equired for
seed production under the Project, however, 1s 9.5 ha (double
cropped) resulting in the requirement of an additional ?}6 ha.
Therefore, it is necessary to open uoreclamated land at the site

as faro land to supplezent the required land,

Natural conditions are very favorable, the topography is flat
and supply of irrigation water is froo a nearby stream,

The water is abundant in voluce.

The existing farm is gravity frrigated and as such is effected
by both flooding and shortage of watér. Headworks construc-

tion and improvement of the main channel from the Intake to

the field will be necessary. Also, planning of fava roads and

drainage and frrigation channels within the faro area will be
fundamental,



*b) - Tangan Tangan H,S5.F.

Tangan Tangan H.S$.P. {s located at Tangan Tangan Village,
South Aceh District, along the south coast of Aceh Province.

The ¢linate is marine tropical with an average maxiamun teoper~
ature of 32° C, an average ninfnun temperature of 21° € and an
average wean temperature of 27° €. Rafnfall in the area is a
considerably high 2,800 ro per annum. Humidity fluctuates
between 76% and 82%.

The so0i1 developed from alluvial sofl and fn the field there
is ruch sandy clay soil,

At présent the fara covers a total area of 9.6 ha including
rice flelds, cultivated land and uncultivated land which is
pore than sufffcient to meet the requiréd avea of 8.3 ha
necessary for future seed productfon.

Natural c¢onditions are quite good, there is a natural strean
nearby vhich can supply irrigation water needs and the topo-
graphy is flat which makes it suitable for a vice seed produc-
tion fara., Mowever, planning of drainage and irrigatfon
channels and [3rm roads fnside the farw area will be indispen-
sable.  The survey of Irrigation water showed that although,
enough water s available during the rainy season, the amnount
of water avaflable during the dry season is insufficfent,

therefore, only single cropplng is practical.

2) South Sumatera Province

a) Upang C.S.F.

The fara 1s located 65 km from Palembang City, Muba District
between the Husi River and the Upang Rfver. The entire region
is affected By tidal changes and transportation Is by means of
10-20 ton boats navigating along rivers or canals.

R |



The clinmate §s marine tropical and the annual mpean tepperature
is 26.4° C and the difference between the annual mean tenper-
ature and the monthly mean temperature fs about 1.5% €.

The annual rainfall is 2,300 om and the range in hunidity {s
from 83% to 87X which is rather high.

The soil developed froi alluvial sofl with an abundance of
heavy clay soil vhich results in poor dralnage.

At present the farm operations consist of 13.5 ha of rice .
fields, 7.2 ha of coconut and 1.7 ha for buildings giving a
total of 22.4 ha. This :is more than sufffclent for the 4.7 ha

required for future rice seed production.

Since the field fs located in a tidal region irrigation is -
carried out at high tide using gravity irrigatfon. 1In other
words, during the rainy season when stream water is abundant
the influence of the tide cause¢s the water level of the stream
to rise above the level of the ffeld allowing water to flow
into the field. However, in the dry s¢ son when the quantfty
of stream water is scant, water stops flowing fnto the field
and as sea water cones faland, damage from salt water also
occurs. Consequently, in tidal regfons single cropping will
be carried out ta the rainy season only and crops which ave
highly resistant to the effects of salt will be planted in the

dry season.

Although the ffield is flat, drainage is very poor and planning

of drafnage and frrigatfon channels and farm roads will be
requirved.

b) Belitang C.S.F,

The fara is located at Gumawang Village, 0.K.U. District in
southern South Sumatera Province which s a rice ficld veglon

fncluded in the Belitang Extension Area Agricultural Develop-
zent Project,



The ¢limate s marine tropical with an average maximum tewper~
ature of 32° € and an average oinfmum temperature of 22° ¢
gtvihg’ah‘éverage iéan temperature of 27° C. There is no
change in monthly temperatures so the differcnce between aver—
age abnual meéan température and the moathly mean temperatyrve
£5.1% €. The annual® rafefall fs within 2,600 mm and humtdity
ranges from 70% ‘to 85%. '

The soil developed from alluvial sofl and there 1s much sandy
¢lay sofl; |

At present, the sced farm operates on a total of 15,7 ha in-
ctudfng 11.4 ha of rice fields and 4.3 ha occupied by Infrast-
ructurés, -Thié 13 eore than sufffclent for the 7.9 ha re-
quired for futire séed production.

As thé fare is located within the Project the natural condi-
tions are very gooéd, frrigatfon water §s supplied directly
from the Ministey of Public Works number one canal making
double cropping achievable. HMowever, In one section of the
fara levelling is fnsufficient resulting in poor drainage.
Planning of drainage and {rr¢igation channels and farm roads

will be essentfal for the complete {mprovement of the fara.
€) Betung H.S.P.

The farm fs located 125 km by road to the Northwest of
Paleinbang City In a hilly region near Betung Village, Muba
District. .

The climate 1is marine tropical and the average waxinun teoper-
ature s 32.4° C, the average oinimnum temperature is 22.6° C
giving an wean temperature of 26.8° C. Since there is no
varfatf6n in monthly temperatures, the difference between the
annual méan teompperature and monthly mean tewperature 1s less
than 1% €. The amount of precipitation per annunm fs quite
high at approximately 3,000 rn.

ey



In the dtry scason fyon May to August vainfall is within 600 pa
and in the remaining months it is frod 200 ma to 400 sen per-
month. Humidity fs also rather high ranging from 81% to 86%.

The soil which s red-yellow podosolic, is easily eroded and
lacking in organic¢ mattex and plant nutrients. In geneval,
the sofl exhibits a reddish browm color and {n heavy clay.:

At present, the seed farm consists of 2.2 ha of upland-rice,.
26.7 ha of pasture land and 2.1 ha of bullding space eaking . a
total of 31 ha under operation ensuring that the 21 ha avea
required for seed productien is available,

In consideration of the fact that the fayxam is located (n a
hilly regfon there is consfderable undulation and places where
the gradient exceeds 10% extend over a 10 ha area. Also, as
soil erosfon occurs in the faroing area feoprovesents and coun-

termeasures will be necessary for evosion control.

d) ADC Lahat M.S.F.

The faré is located halfway uvwp the Babisan Hountain Range at
Tanjungtebat Village, Lahat District which is fn the south-
wvestern part of South Sumatera Province, In view of the fact

that the elevation i3 approximately 420 n, coffee, tea, ete.
are being cultivated.

The climate is marine tropical with an average maxicum tenmper-
ature of 30.7° €, an average oinioun temperature of 20° € and
an average mean temperature of 24.6° C which indicates lowver
teaperatures at higher elevations. Inaszuch as the conthly
tesperature shows little change, the difference betveen annu-
2l mean temperature and the nponthly mean teamperature is only
0.5° C. Annual precipitation is within 2,400 et and rainfall
in the dry season {s 135 ¢ per month and in the rafny scason
it is 240 =3 per nonth. Hunidity ranges from 78X to 85X.



" fhe sofl {éyahdﬁéélié'fﬁtméd from volcanic matter and is
apﬁliéablefto'fiéid cultivation,

Thé’éréa which £s inténded for the seed farm is long and
'nafrbw, approximately 80 wmeters at irs widest point, and lfes
alongside a road in a north-south direction. There have been
elght'bﬁilﬂingé constructed up to the present. The farm is
scheduled to be constructed on 8.5 ha of land which was a
conparatively gentle stope that at present is covered with
woods, 1n order to obtain the 18 ha required for future seed
prodﬁétibﬁ,lthé'édffeb ficld on fhe opposite side of the road
will have to be included.

Natural conditions are favorable. As the soil is fertile the
1and should function well as a seed farm after consolidation

of the gentle slope.
e) Tugumulyo M.S.F,

The faro {s located in a rice growing region at Tuguoulyo
village, Mura District fn west South Sumatera Province.

The clisate is marine tropical with an average maximuo tepper-
ature of 30.6° C, an average minioun temperature of 22.7° €
and an average rean temperature of 26° C. The area receives a
rather iarge anbunt” of precipitation which is within 3,400 e
per year. Humfdfty fs a vather high 81% - 95%.

The soil is sandy clay originating from alluvium,

At present the proposed stte fs called Tugumulyo Sced Farm
(Bstai Benth Tant Mulyo) and operates on a total of 9.5 ha of
which 8.4 ha are for cultivation of wet-land rice and 1.1 ha
are for bullding space, This covers more than the 3.3 ha
necessary for future rice sced production.
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Natoral conditions are good, Lrrigation water will be suppiied
froa the Ministry 6f Public Works number one canal making
double cropping practical.’ However, as drafnage canals and
farm roads are fnsufficfent it will be nccessary to Improve

and supplement theom.
3) Lampung Proviace
a) Way Jepara C.S.F.

The farm is located in 2 cvice g;oyipg region on the western

side of Lampung Tengah District, Lampqng Province,

The climate is marine tropical with an average mean temper-—.
ature of 26.5° C, rafnfall from 2,000 to 2,500 txa and a high
range fn hupidity between 82% to 87X.

The soil orfiginated from atluvium and where drafnage is poor

there 1s an abundance of peat.

At present the seed farm is operating on a total of 10.1 ha
which includes 8.1 ha of rice flelds and 2 ha for buildings.
Seed ptoductiOn in future will require an area of 16 ha which
can be satisffed by double crOpbing.

The natural conditions are favorable. With the supply of
irrigation water coning frem the Hinistry of Clvil ¥orks' Way
Jepara Irrigation Project's number two canal,.ddﬁble crdpping
can be achleved. Considering that the place from vhere water
will be taken is located fn the lower stream of the number one
canal, there is the danger that during the dry season a large
anount of water will be taken from the uppex streaa and.not
encugh water will reach the lower stream, therefore, the

control wust be carctied out within the Project area.



The farm is elongated fn shape and has a gentle downward slope
in a southwesterly dfrection., At present drainage channels
and farm roads are inadequate and will need to be improved.

b) Hetro M.S.F.

The _fal"m_ .'[S l.ocated. adjacent tQ Hetro Clicy, Lampung Tengah
Bistrict In a vice growing region,

The climate 1s marine tropical, with an annual mean temper-
ature of 27° C, total precipitation of approximately 1,500 to
2,000 oy and humidity ranging from 79% to 85%.

The sofl originated from alluvium and there fs a lot of sandy

clay.,

At present the seed fétn 1s operating on a total of 14 ha of
which 10.1 ha are fqr rice production, 1.4 ha for upland crops
and 2.5 ha for buflding space. Future sced production will
require an area of 22.3 ha which will be covered by converting
the dplandrcrop'fields into rice fields and utilizing double
cropping.

Ratural conditions are good, and supply of irrigation water is
from the irflgation canal constructed by F.A.0. that cuts
across the farm between the fields and the faro buildings.

Double cropping s already being carried out.

Matntenance of the fava is poor and comprehensive improvegent
will be essenttal including drafnsge and frrigation channels
and farm roads.



¢} Tanjungiman H.S.¥.

The farm s located at Tanjunglman Village on the north side
of Lampung Tengah District facing the natfonal highway which

connects Kotabunt and Tanjungkarang Villages.,

The climate fs marine troplcal with an annual mean temperature
of 26.5° C, total precipitation of approximately 2,000 to
2,500 =2 and humidity ian the range of 78%-to 85X,

The soil is latosolic with a limited anount of plant nutrients
and is easily ervoded. )

Although the faro consists of 11.4 ha, only 0.4 ha are belag

utilfzed for the cultivation of upland rice. The rezaining . -
10.7 ha are covered with veeds. Therefore, with proper matn-~
tenance of the existing 11. ha of land the required aréa for

seed production can be secured,

Natural conditfons avre Favorable as the slope of the land 1s
Lless than 1X makihg maintenance quite simple.

{3) H¥Hechanical Facilities

1) Electiric Power

In most cases, nefther a genevator nor an electrie power cable

«is provided at the C.S.F. and M.S.F,, excepting C.S.F. located at

Belitang in South Sumatera vhere a pawer generator is fmstalled for

general electric use. However, at the tfme of our field survey, the
generator was found to be out of use due to wmechanical faules.

The generator which is installed at C.5.F.
vides 200V, 30X and 10 up

» Belitang, and pro-

in capacities, was used both for supplying

power as well as light to the entire C.S.F. prealses concerned.

When drying of the paddy and the Processing operation s not reqguired,
f.e. in the off-geason, the generator can sy

PPly electricity to the
local cotcunity.

Durfng the of(-season, the generator can be ope-
rated for four hours per day due to the starcit

y of state budget
funds,



‘Meanwhile, the electrfc power supply sftuatfon in Lampung is
sunmarized as follows:

A single phase-electrtc cable is facilitated at Metro M.S.F, whose
capacity s found to be insufficient when used for power supply.
Rowever, at preseat for this M.S.F. a new diesel engine (three phase)
of 11} to 12 H.P, is faci!itated for ‘the operation of a circulation
type tempering dryer having 3.2 tons In capacity.

ho_electtic;light fs provided at the premises of C.S.F Hay
Jepara but two diesel engines were newly inétalled with a capacity of
5 H.P, (§i§gle phase: 220V, 1310V). These engines are also belng
utiliiéd:fbt:Gfgiﬁélaﬁg processiong purposes but not for generat
consumpt(éh ﬁurpdsgsawhen ft fs so required.

In ﬁny=ca6é; for the abOVemeﬁtioﬁed C.S8.F, and H.5.F., ninfoun
capacity of the electrical sﬁppiy nust be maintafned for the existing
mechanlcal;tacilitiés and 1t has been observed that there are nefther
sufficfent spare parts nor arrangements for capable calntenence offic—
ers, so that in case of mechanical troudle the necessary repairs will
not be executed. .

For each C.8,F, and H.5.F,, suffictient electricty should be supplied
in accordance with their processing capacity. For this objective, bastcal-
ly two generators, each being above Lo generate half of the entlre awmount
of electrical power requirement of the facility shall be installed for
its rotative.operation‘tOgether with an adequate maintenance system,

Not only these generatdrs but also the necessary spave parts shall be

supplied for adequate operatfon and raintenance.

This kind of pluralization of number of generators Baving a smallex
generationg capaclty is advantageous, because they will provide lower
tunning costs for the éntire‘procéSsing operation in each processing
facility, '

2) Agricultural Fleld Machinery énd Seed Processing Machinery
a) Agricultural Field Machinery
In our observatien, the téam observed that in each faciliry,
there is nefther a work shop nor spare parts available for the
exiating culfiéator, tractor and other agt[éultural field machinery
which are”rééuired for tﬁe rice sced produgtion and processing

activitfes. To make it worse, because of the lack of the spave
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parts, this important machinery s somehow being Yather Qas;ed or
otherwise left idle.

In some facilities, there is o ﬁachihéfx;‘and'éven'ff'ﬁaChi“e'V

‘1g provided, there are no gpare parts.

Fquipment installed fn the existing facility afe being ‘many-
factured by the knockdown process at present in Indonesia.-
(Refer to ANNEX ‘Table 4- 9) Therefore it 1is necessary ‘that in
futuré an adéquate budget shall be’ allowed for the supply of parts
required for the facility concerned (Refer to ANNEX Table 4~10).

A vepalr work-shop to be facilitated in each facility, and ia
there, a a welding machine, grinder, small size boring machine ‘and
other working tools shall be fastalled for its adequate operation.
At the same time, a control systea shall be made for spave part
maintenance. ‘ :

A list of the agricultural field machinery now in operatfion
at the relevant facilities is shown In ANNEX Table ﬁ-9;: Héénvhile,
in ANNEX Table 4-10the newly required number of ‘trucks, sprayer
and other implezents (No. of trucks, etc.) for each factlity is
described,

' b) Seed Processing Machinery

b-1. Existing Problen

In order to find out the actual condition of the seed pro-
cessing operation and of its pre and post operatfons, a sample

of 1 kg of seed has been prepared for qualitative analysis at
each jobsite

These obtained samples have been brought to Pasar Mioggu in

Jakarta for the required analyses of which results are as

showm in ANNEX Table 4-11-(1) & {2). MHoreover, for the seed

fn storage, In accordance with its storage condition, relevant
temperature was noted at the tice of sampling.

(1) Seced Prying Test
{Characteristics of the test seed} Sample No. 5 and 6.)

1) The stalk of the paddy which has been harvested at a

length of 50 ¢ to 75 ¢u from the pénicle'is shoﬁn in

ANNEX Fig. 64~1 (1). These stalks of paddy arebpiicd up in



a srall shed busld in the paddy field, this being the
traditional way of storage and drylng.

41)  As shown in ANNEX Fig. 4-2 (2), threshing paddy is done
by Farmers stamplug on it, then the straw and bigger size
sdmixtures are removed by hand. Paddy thus prepared, is
spréé& ovef a mattress, which is made of coconut leaves,
for sun drying. Thickness of the spread paddy oh the mat~-

- tréss has been measureéd at nearly 10ma to 15z,

iiiir-ﬁfter éwﬁ ﬁéurs dfying, winnowing 1is conducted twice using
a winnow, (Refer to ANNEX Fig. 4-2(3).
For the abo#é'sutvey'and test; the following testing in-
‘strugénts have been employed:
a,:'AtéOSﬁhéilé'Témﬁerature:' Dry & Ket Buld Thermoreter
'b. Grain Temperature: Digital Thermister Thermometer

'c: Hbiétnre'of Paddy: Resistance Type Molsture Meter
' Test Results and Consideration:
In general; the harvested stalk of paddy is piled up and

dried in the shade for about a week and moisture content of

the paddy at the tiee of threshing has been observed at
16.531%.

:lﬁ-fé§ting, after‘one hour drying, a cloudy sky was ob-
served for about 10 ninstes, After two hours of the drying
-operation (corzence dryfng: 08:55 hrs and completion test:i
10:55 hrs.), and with the moisture content duly measured, the
tean obtained 13.20% of M.C.

Both initial and final moisture contents as shown in the
above are based on the average figures respectively, taken
from the samples used for the test. (Refer to ANNEX Fig.
4-3)

During the two hours mofsture conteat testfng, the tem-
perature of the paddy rose to 52.8°C. Speed of drying is
found to be 1.7% hr as a resule.

The above test was conducted on a mattress, but on a con-

crete-zade drying bed, assuming that within twoe to four hours



drylng, the tenperature of the paddy will def{attely reach
55°C. ' '

The fact that damage may occur to the germinatfon of the
paddy due to the high temperature 18 quite obvious.

In general, in sun drying, divect sunshiue ‘should be

avoided

It is also noted that, for the No. 5 testingj a sample
without winnowing preparation 1s used, vhile the carefully
winnoved sample is presentcd for the No. 6 testing.

Results of the Structutal Analysis of the Paddy

Results obtatlned from S.P.C., Sukapandi indlcété that
for the seed processing, the_mést fzportant factor fs a

separation of femature paddy from the sound rice seeds,

This can be achleved by Installing a gravity separator,
which is designed to separate the Impurities and fmmature
seeds fyonm the objectivé paddy upgrading the traditional

seed c¢leaning and grading systea now being employed in
Indonesia.

Application of the separator will increase the ratio of
clean or good paddy as a seed product.

Soze photographs in ANNEX Fig. 4-4 (1) and (2) indicate

procedure of the analysis made on the represeatatlve sanples.

Meanwhile ANNEX Fig. 4-5 indicates the principle of the
separator to be Installed.

Results of the Cerminatlon Test of Rice Sced

In accordance with the Intérnational Testing Method the
test was conducted at the laboratory of Pasar'Hinggu;

In Belitang, samples of various types of rice sced were
collected fron respective storage places,

Thesge were‘EOund
to be the product of 1979, -

" In other places also, various types of raw paddy have
been collected and dried accordingly to make saamples,

The effects of the storage on the decrease of the ger-

mination rate of the seed are quite vemarkable after one
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year storage of the sced, and then after three years storage
in normal condftion, the rate will be reduced to almost nil
condition,

Due to the scarcity of samples, a comparative test on the
differences in germination rate fn relation to the dif~
ferent methods of preparattion héve not been made.

Therefore, 1t e recorménded that in future, the govern-~
ment of Indonesia should conduct this kind of research work
at the labératOry concerned, consldering the maxfmun tem-
perature,’ involvéd in the processing, the effects which may
arise in mechaniéal threshing, especlally that of fmpact,
and the rélatibn to the gernination rate due to the re-
volutfon of the cylinders of the threshing machines.

ANNEX Tablé 4-12 (1) & (2) shows the results of germination
and other tests perfor&ed at Belitang on the sanples of

S.8. produced at expermient station and the samples obtained
fron seed dealers.

Storage Condition

Presently, at C.S.F. and M.S,F. ticber sflos having 1
to 2,5 tons capaéity and'gunn} bags are used. (Refer to
Fig. 4-2) The tircer silo {s usuzally lined with tin-plate or
sheet haviag aVO.an to 0.3mn thickness. Temperatvre of
the stored seed measured $27°C and in the case of seed
vhich had been fn long ters storage, Insect damage, caused
by a grain wveevil, was found,

The sflo storage system is suftable for the C,.S.F. and
M.S.P. fec!lities‘and considered to be efficfent, By ap-

Plication of_funtgatlon with phostoxin, weevil damage can
be avelded to sorme extent,



b"‘3 .

Fig. 4 -2 Typical Timber Silo

Seed processing machinery and equipzent arranged for each

¢.S.F. and H.S.F. are as shown in ANNEX Table 4-9.

Processing for F,S8, and 5.8,

Regarding the facilitation of the threshidg'nachiné,'é
traditional pedal thresher is more highly recossended than

an enginedriven threshing machine, as there are fewer risks
iavolved in its operation,

In case, the engine drive is employed, the number of re-
volutions should be ninimized,

There is no objection even though the tenpering dryer
which is installed in the éxisting facility de utfilized for
the mass production of the seed, when the varletlies are duly

specified. However 1t Is necessary to operate the dryer by



observing Lhe temperature of the heated- air in accordance
with the operational fnstruction,

- The results of the structural analysis of the seed ‘show
that there 1s contamtnation of the off type varieties found
fn the' processfng factlities in sorxe C.S.F, and M:§.F. con-~
cerned, In this vespect, a static’ type dryer should be
installed in accordance with the specified varieties,

AL present, there are several kind of distinctive varieties
~which are under process. Accordingly, for the processing of
the varieties other than thé distinctive varietfes as mentioned
above, three to four units of the static type dryer each
haﬁing 1}2 ton cépécity shall be facilitated in the seed
fara. ‘ : ' '

In detail, the processing line should consist of an as—
piratbr with a 1 ton/h capacfty, precleaner with scalper

sieve assembled, width aod leagth grader, and gravity

separator.

In addition, the precleaner should have ample flow eca-~

pacity to meet the processing capacity of the relevant dryer
when the seed {5 fed {a.

The basic design 1s shown in ANNEX‘Drauing SPuU-001.

For the éxlstingrfacility, provided it 1s available for
actual processing, opevation should be executed in con-

sideratfon of the variety for uhich a designation is necessary,

As for the cold storage to be installed in each €.5,F.,
1s should have minicun volune (Refer to Table 4-10), therefore,
it {s desireable that the prefabricated cold storage place
EQUipped with a cieanlng unit is installed in the premises.

The coolfng capacity shall be 2,400 Kcal/hr to nailatain
the storage place equiped with a cleantng unit is installed
1n the premises,

The codling capacity shall be 2,400 kKealfhr to malutaia
the storage temperature below 15°C.

The dirension of the storage place scheduled for 4 C.S.F.s
is shown in Table 4 - 10,



Table 4-10 ST
— NESTYTTE B

C.S8.F, : Dimensfon of Cold Storage

[ kewmala ]  1.8mx 3.6nx 2.6n (h)
Upang 1.8 m x 3.6 m x 2.6 n (h).
Belftang L8 mx 45 mx2.6n (h) |
Way Jépara - Lvi Ldnmx 4Snx 2,6 m (h)'w'

Regarding supply of electricfty, at least two (2) unfts

-of generators each having 20 KVA in Capakity*sﬁéll be in-

stalled to supply electricity for seed processing facility
as well as livelthood use, ' ' A

.

Narely, one generator having 20 KVA td be inatalled for
the workshop and the seed processing facility while the
other one having 15 KVA to be installed for the’ of[ice and
general livelihood purpases,

For analysis, research and control of F.S.‘and S S. pto—
duced i{n each C.S.F., and M.S.F., adequate testlng equipments

are installed. The detall of these equip¢ent3 are shown in
ANNEX Table 4-29.

(4) Bufldings and related facilities

1

2)

Site for Construction

C.S.F, and M.5.F, already have their own buildings and related
facilities. These buildings and Eacilities consist of ad-

ministration office, seed store, nachinery roous, storage and
staff house, ete, nade of brick or concrete block,

Extsting factlities are water tank, shalloew’ well, bump,
sanitary eQUlpment,'genérator, light ahdikitchén‘faéilft[es.

Detailed data are shown in ANNEX Table 4 13 (l) (12)
Building plan

Seed production Farm shall be divided fato ¥.S.F, and
CISIFI

- At the M.S.F., extra staff houses shall be newly constructed
because of no voon for the further stage is available,

And at the €.S.F., trainfng center, guest house and seed pro-

cessing unit shall be newly constyucted.



3)

Theé structure of these butldings can be constructed of wood,
brick, concreéte block, stéeel skeleton construction and the
sizé of buildings fn the farm ave not large; width of entrance:
from 6m to 10w helght of cellfng: from 3m to 5m floor space:

fron 36m2 to 300m2 There 18 no difffculry fn constructing these
buifdings,

These buildings shall be made of wood, brick or concrete block
because of Towey costs,

Regafding the foundation of these types of'buildings load
of foundation is very swall, so it is not necessary to use con-

crete piles, etc.

Detailed data of buildings are shown in ANNEX Table 4-13
(1)~ (12).

Equipzent

The Indonesfa Government, Financial Bureau of the Ministry

of Flaance, has criteria for staff housing shown below;

Graﬁe S Aféa(36: ' :;:2; (e Facilitles
gi:;?r ; 260 10 Local toflet, water
o - tank Electricity

R ~ 110V, 10A

Hiddle Local teoilet, water

rank 120 50 tank Electricity

Staff 116V, 10A

Junior 160 o ' ; 3;'--_ ujéublic toilet & water

Staff tank Electricity 110V,

' 10A

Regavding the Water Supply System, resources are 7a deep
vells ‘and water {8 14f¢ up to the head tank by hand pump.

Concerning drainage systems, 2 4 150z/m concrete pipe is
applied to carry sewage from each house to a septic tank whose
location should be far fronm Wells.

Electricity for common use shall be generated at the pain
buflding; Sfngle uanit 110V, Average 64 n/n.

Detailed data are shown in the ANNEX Table 4-13 (1) ~ (12).



(5) Field and Water vtilization Flan

1) Rice Field

The following plan is to be carried ovt for rice fieldst

1) complete separatfion of drainage and irvigation channels
and thelr improvement _
i) ioprovezent of established water source or develOpment
of new water source '
1it) {ioprovezent of farm roads or construction of new voads
fv) land readjustment

v) other relevant matters
a. Water Management Plan

a.-1. lIrxrigation Water Amount

Included in net frrigation water requivement is consuaption
amount (evaporation dispersement amount), permeaiion anount ,
effective rafnfall amount, rice figld_preparat{on amount, etc.
These can be classified into three mala perfods, rice field
preparation period, rice planting perfod and the noreal period.
Further, the peak water requirement period will usually be dur-
ing the rice planting period.

In Indonesia, In order to reduce the amount of water utilized
during peak pérfods, a water regulatfon system named the
Corongan Systea (rotatfon systes) is generally'being carried
out. However, since the rice seed farss are less than 10 ha
it is wore efficient to prepare the rice fields over a short
period of time. Should the Gorongan systea be introduccd. a
lack qf frrigation water could possibly be produced during
fertilization, plant spraying, ete., therefore, it has been

decided that the rice seed faras will not introduce the
Gorongan systen,



Normally one cropping of rice will requive a total of 1,000mm-
1,2000m of irrigation water and the peak frrigation water re-
quirement 1s sald to be approximately 1,2 to 1.4 £/sec:/ha,
Thds can be divided Into the peak water requivement of 1.0 to
1.4 R/sec./ha, durfng the rite planting perfod, the 0.3 times
as 1t during the rfce field prepavation gerfod and the 0.7
times as 1t during the normal perfod. Water loss is fncluded
in these requirements.,

However, these values are extiemely small and are meant for
large area fvrigation schemes. After consideration of the
standard of farm consolidation of the vice seed farms and con-
sultatloné with experts of the Mintstry of Public Works Irci-
gation Dé'{ia-f{ment' ‘the following water requirexents were decided
upon! |

_Rice‘plénting pefio& - vrainy season crop 135 em/day
L dry season crop 75 mmfday
Normal _petiéd - 25 vaa/day

Accorfngly, water loss was set at 15%, total water requirements

per hectare are as follows:

Rice planting pefibd water vequirement (rainy season crop)

ql == )30(mfday) 1. 0% - 1804 9/sec.ha

86,400(sec.) * 0.85
Rice plantlﬁg period Qater requirezent {dry season crop)

1. gg(‘;‘(’;g‘}gﬁ 5 % olss" 1 x 20" = 10.2 %/sec.ha
’ . .

9

Norcal perfod water requivenment

o2, _25(mafday) _ 1

M A .
q 86,400 X 5rge X 1 x 10 3.4 £/sec.ha




By carrylng out preparation of rice ficlds for plantlnngq a
daily equal area basis, the peak water requirement will fall
on the last day and is shown in the equation below:
A -1

Q=q'x n + q N o x A

vhere Q = peak water requirement ( 2Isec{)

q' = rice planting heriQd water requiremeht

( #/sec./ha) @' = 18.4 #/sec./ha
9”7 = normal perfod waler requirement

( #fsec./ha) q® = 3.4 #fsec./ha

A = avea (ha) .

n = nuaber of days for field preparatlon and rlce
planting (days)

The number of days for field preparatfon will depend on the
conditions prevailing, type of machinery applied etc‘; but
usually will be done in three days. The following tablg
shows the peak water requirement of each farm. Thée areas

tisted are the nucber of hectaves required for rice sced
pxoducfion. ' .

Fable 4-11 Rice field peak water requivenent
Peak water
Fara name - Area(A) requirement (Q) | Province
{ha) ( sec.) . :
] ;
Keumala 9,5 79.8 Aceh
Tangan-Tangan 8.3 69.7 "
Upang 4.7 T390 South
- Sumatera
Belitang 1.9 66,4 o
Tuguzulyo 3.3 21,7 ' "
. e _
Ray Jepara 3.0 67.2 Laspung
Metro 1.2 941 ' "




a.~2. Plan of Diversion Pacilities

Pféscnt“coﬁdliians=Bf'divérSion‘facilities and the plan for

their alternatioh to mect rice seed fare requirements are
shown™ in Table 4-12

The plan calls for construction of one dlversfon welr, one

purping facflity and fmprovement of five canals.

Table 4-12 Present Conditfons and Plan for Diversfion Facilities

Tyge of Biversion Facilitfes
Ffiovince] Seed Fain Nzze Present Conditicn fian Recarks
C, §S. F. . | Xeunala Cravity Mlow frea Censtruct fon of
' streas to ferigation diversion welr
cansl and Ipprovecent of
deeh
conveyance canal
M. 5. F, Tangan-Tsogan § Biversica welr Ieprovenent of
conveyance canal
C. S. F. Cpang Cravity flew 2t high Constructfon of
tide rurping facillny
Sauth C. S. F. Belitang Feos ofolstry of Pudblic Isprovizent of
Soraters Warks Mafn Canal Cdnveyance canal
M. S, F. Tuguzulyo " b
€. S. F. Hiy Jepara Fron Malstry of Public Izzrovenent of
Lizjung Vorks Noelor 2 Canat Converance canal
M. S. F. ¥etro Froo FLALO. Main Cana) - Iz rovezant
of preseat
condition
unnECestary
N

Note: The plan foxr keumala C,S.F. was demanded by the provincial,
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a.~3. Construction of Irrigation Canals _

Taking into consideration the reduction of maintenan'ce,‘
vator loss, otce, all frrigatfon canals shall be concrete
lined. o 7
The water flow capacity of the frrigatfon canals was cal-

culated using the Manning Formula,

Q = A.V. --.lou (El’ Isec.)

V= —‘"—-. R2/3 . 1172 ... (afsec.)

Where

Q= discharge (m’ [secl)
A = ¢ross section area (o )
v = velocity, (ufsec.)
n = Manning coefficient of roughness
(in the case of concrete, n = 0.015)
R = hydraulic mean depth (m)

(cvoss section area/wetted perirveter)
1 = slope of water surface (I = 0.001)
Canal cross-sections were-dfvided nto the following
three types and the results of the calculations are
shown in Figuvre 4-3.

SN ~ S T
H Type a B = 0,30 o
__Jm~_ Type b B = 0.40 m
- B—""; Type ¢ B = 0.50 &

Note: H = depth of water

o050

=
N et
0.40 S0 113 I % Epeoians
-~ il Al oA
£ o B L 110" R
321 _E:E; ] he . -
¥ chbrslaiidt [§ N\ ;-
S I.p rry i ji TYPE 7
3 LAREP e 1] !
c g;r* NTYPE-b
[+ %
-
o
_T
30 4 % 8o K0 150
‘Woter dischorqge (£/5ec)
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b, Dratnage:Pian

b.-1. Unit Area Dralnage Discharge

Since the credftability of the ratafall data in each
province fis soﬁéwﬁat questfonable, the general numerical
value prepaved by the Hinistry of Public Works was used
to decide 1ﬁ§ff1ce field unit area drafnage discharge

which was fi%ed at 6.0 2/sec./ha with an allowable flood-
fug depth of 20 co.

b.-2. Determination of Draihage Discharge

- The drainage discharge was calculated according to the

‘following forwula In order to detcrmine the scale of the
drainage_facllities:

Q= q.A = 6.0:A ( #/sec:)
Where

Q = drainage discharge (R/sec.)
@ = unit area drainage discharge {(q = 6.0 £/sec./ha)
A = drafnage area (ha)

b.-3, Structure of Drainage Canal

As drainage canals will fnclude subsurface drainage, all
drainage canals will be unlined. The capacity of drainage

carzls was calculated using the Manning Formula,

Q= AV, L. (@ ¥scel)

|
Ve -— 2/3 1/2

n R . 1 vsee (@fsec.)



Where
Q = discharge (m3 /scec.)

2
A = cross sectfional area (")

VvV = velocity (m/sec.) .
n = Manning coefficient of roughness _' .
{ M= 0.035 for unlined canals)
R = hydraulic mean depth o :
{cross sectional arealkettcd;depth)
| I = slof:e of water surface ({ = 0.001)

Canal cross sections were separated fnto three types and

results of calculations are shown in Fig. 4-%.

0.30 M
= (.40 M
0.50 M

v
har]
&
B
0.
]

g
<
']
=
-]
"

L];J Type C

Note: H = depth of water

-}
"

060
00 _— -
17 a ]

€040 -t , ATHE
— H :---.l—
030 Pkt - —
©
2 TYPE-C
°
Eozo -
[0 ]
L
0O
0.10 -—-4-—4 - -

10 B 20 30 40 50 60 70900 X0 150 200

Oroinage dischorge (£/%ec ).

Fig. 4-4 PDischarge and Water Depth of each Drainage
Canal Type

C. Field Plan

Conéerning the basis for decldihg the shape and size of
each field:

i. type of wmachinery, efficiency operation and
other engineering conditions,
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i1, topographie slépe, type of sofl and other
physfcal land conditions and

111. hydraulic conditions of drainage and irrigation
operat {ons {ancluding bearing capacity,

Among ‘others should be examined.
c-1, Relationship to Efficiency of Machinery Operations

The shape and size of each fleld will greatly fafluence
the efficiency of tractor operations such as plowing,
soil prepafatién, soil breaking, planting, fertflfzation,
weeding and disease and pest protection.

Therefore, in déciding the fleld size and shape, important
farm operat16ns nmust be examined, In general, the larger
the ffeld area, and the longer the shape, the higher the
effictency of favm machfnery.

Since the rice seed farms are scheduled to use 15 1p trae-
tors, an examinatfon of tractor operation efficiency shall
be carrfed out. This r‘élationship is explained fa the
figure below. ' .

In general;'in order to ralse the operations efficiency
for stiall and medium-sized tractors aboave ?'02, the requi-
Ted cultivated area should be 0.14 ha or core.

100 T Y T T n

. = === Smalt Tracter t O0.5m cotary cultivotor
t-——---—— Mediom Troctor 4 Om rolory cultivalor

(I
—— Lorge Tractor t 1. 5m ¢0lary cultivolor
1| ‘ § —
0 02 04 0.6 0.8 10

Areo of tield tot  (hao)

Fig: 4-5 Relation Belween Area of Fleld lot and
' Operatfor, Efficlency

Qperation efficienty (%)
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c-2. Relationship to Topographical Conditions

In General, the length of the cultfvated areéa is parallel
to the contour line and the w[d;h'petpcndicular-making

the cost of land consolidation works economigal.

The greater portion of the rice sced farm slopes are less
than 1% so that there are no problems or restrictions on the
opération of the machinery or of land consotidation works,

c-3. Relationéhip to Dratnage and Irriga;ion Canal |
Operations

During the rice field preparation period, at the ti?e_of
flooding and after flooding, the machiunery operations ;iae.
and the plowing area havé a very deep relation§hip, o
These should be carriéd out within as short a.time as pos-
sible to increase the efffcfency of machinery operations

and to reduce the use of precious water.

Also, in order to avoid the grou33water resulting frbm.
drainage during machinéry operations, it will be necessary
to walt for at least two or three days until the groynd- _
water level falls to about 30 cm. In this case, thé,{argér
the field area the more days it will take for the ground-

wvater to drain, therefore, it s better to veduce the size
as uch as possible.

¢-5. Determination of Field Size

Although the size of the rice seed farm fieldsrare detex-

ofned fron the number and varietles of secdé f.e. whether

they are foundation seed or stock seed, ete., the basic

area will be from 0.2 to 0.25 ha. The width of each field

is 25 B and the length will be less:ihan 1060 @ In accordance

with the land consolidation standafﬂ of Indonesia.

S

25 .
.

}4—less than 100 a-+
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d. FRoad
d.-1. Truck Farm Road

This is an access road from the publi¢ road to the buiid-

fngs on the faro, 1t is used for transportafon of materials

to the farw, such as manure and agriculturat chemicals, and
transportation of ¢rops from the farm,

The structure of thg
road ts shéwn belows

TYPICAL SECTION OF TRUNK FARM ROAD
SCALE =12 100

“l
i
f{mmmﬂ)

Goiginnl ground secfoce

d.~2., Branch Farm Road

The branch fare road connects each fleld lot to the trunk
favo voad. It is used for agricultuvral works, such as
transportation of farm implemeats, panure and crops.

The structure of the road 1s shown below:

TYPICAL SECTION OF BRANCH FASY ROAD
SCALEn OO

117,321 o0 core?t

4

Ora-nsi congt f,‘] am!j / z
AL

GEoatl pte g B2457 O gt graund salfxe



d.-3. Plan for Bridges

Bridges are necessary to conncct the sced farms at o
Tugurslyo in South Sumatera Province and Metro in Lampung

Province to public roads.

Two bridges, whose spans are both 12 meters, 911} be. const-
ructed over the irrigation canals at Tugumulyo Sgpdﬁ?aym. .
One bridge, having a span of 13 meters, will be censtructed

over the ircigation canals at Metro Seed Fafm,_
Since the spans of the bridges are quite long, T-bean
bridges will be used because it is possible té construct

thea at the sites.

Design Conditions

1. Classification : Road bridge
2. Type i+ T-beam bridge
3. Effective Hidth : 5.0 m

4. Curb t 0.50 x 2

$. Active Load TL-14 (2nd class bridge)

50 ma bituxen or concrete

6. Paveément

.

7. Cross Fail LY 3

8. Skew Angle ! 90° (cright bridge)
9. Span : 12.00m

10. Bean Length : 12,60 @

11. Bridge Length

12, Allowable Stress
. of Materials

12,65 m (Ex-Joint 0.025 x 2)

*

1) Compressive Strength of
Concrete

ck = 240 kgfea?

2) Allowable Bendiag Stress of
Concrete

ca = 80 kg/ca?
3) Reinforcing Bar (SR 24)
sa = 2,400 kg/cal
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(2} Upland
The following works are plamned for upland flelds:

® Reclamation

* gCounterameasure for erosion control

¢ Juprovement and establishment of farm voads

®  Establishment 6E punp frrigation system and wells for the
dry season B

®  Establishment of drainage canals and fntercepting drain

® Establishment of fences around the farms

Other works

a., Errigation

2.-1. Hecessity of Trxigation

Upland vice 1is commdnly cultivated In September and October at p
beginning of the vainy season and alsp_in November. Vpland rice,
fn the case of local varieties, matures in § ~ 5 conths, and ti:
harvest starts from Februvary for the fast growing type;:and fic-
ishes by ¥ay. Precipitation during this duration 1s shown in
Fig. 4-6-(1)-Fig. &-6-{6).

Precipitatfon is around 150 re at sowing tiee, and is more than
200 e from Deceamber to March., However, a specfal feature of tie
rainfall is that 1t rafns a lot but only for a few days.

ihe mean ralny days per month from Septenber to April are as
follows:

Betung 16 days
ADC Lahat 17 days

Tegineneng 13 days (near to Tanjungiman)

Upland rice needs a steady water'supply especially around the
tice of buddfng, which will stabilize as well as increase the

axount of harvest, therefore, frrigation systems are planned
accordingly.

— -~



a.~2, Determinatfon of Ixrigation Method

The land slope of the upland is generally 1 to 6%, 50 that a
spray irrigation which fs not affected by the land slope should be
better, There 18 some concern that spray frrigation may be affected
by the wind. However, the wind is negligible at this site and there-~
fore, causes. no probles,

Consequently, a sprinkler rethod of frrigation should be adopted.

a.-3, Irrigation

f. Consumptive Use

: The consumptive use of uptand rice is generally
‘considered to be 518 anfday. A figure of 6 nx/day
has been selected for this study.

i1, Quantity of Water per Irvrigation aad Interval of

Irrigation Application

The quantity of water per irrigation and the -

interval of frrigation application are determined

by the following procedure:

1)
2)

3)

4)

Deteraination of the effective root zone
Determination of the moisture extraction
pattérn

Calculation of the available roisture 1o each
soll layer within the effective root zone
Calculation of the total readily avaflable
pofsture (TRAM)

-~ 103 —



S} Deteroination of the quantity of water per
irrigation and the Interval of 1rrigation
application

Followings are explanatton of the sbove procedure,

1)

2)

»

Depth of Effective Root Zone

The depth of the effective root zoné was based on the
field survey and data collected on yoot zones, and was
deternined as 40 co,

Moisture Extraction Pattern

Consunptivé use caused by evapotranspiration varies
depending on the depth of the soil. This consumptive
rate of sofl mwoisture is the so-called “moisture -
extractfon pattern"” which was determined based upon
the results of the field investigation.

Pue to the lack of such data, the following pattern
was applied:

Percentage of Ratio of ¥oisture
Root Depth (Z) Extraction (%)
0 - 25 40
25 ~ 50 30
50 - 75 20
75 ~160 - 10

Avaflable Mofsture fn Each sofl Layer within the
Effective Root Zone



rAvailable wofsture (A.M.) 1s obtained from the

ffollowing’eduatlon:

‘Where!

FC
wp

" H

A, = (Fe — W) B

100

1 Mater holding capacity (%)

4) Total Readily Avaflable Molsture (TRAM)

! Mofsture ratio at first wilting point (%)
Depth of soil layer (rm)

fConsumptiVe'ﬁse based on water consunption of each
5011 layer (o) concerned

=

Ratfio of Holsture Extraction (1) x 100

Available Moisture (mm)

After obtaining the consumptive use based on the

vater consumption of each sof! layer according

‘to the above equatfon, the layer which presents the

winicun value ts deteroined as the restricting layer

‘of molsture., This value becomes the total readily
avaflable mofsture (TRAM) which {s the net amount of

water to be replaced.

-Table 4-13 Computation of Avatlable Molsture

Reot
Zone

layer
Ist

204
3rd
4th

Available Avatilable
Field ¥ilting Hoisture Apparent § Moisture
Depth of Capacity | Point {(A.M.) Specific {AM.)
Zone {(car) (F.C.) (H.P.) (Reight %) | Gravity | (Volume %)
0- 10 24.0 12,0 12.0 1.14 13.7
10 - 20 30.0 14.0 16.0 1.25 20.0
20 - 30 27.0 13.0 14.0 1.31 18.3
30 - &0 29.0 14.0 15.0 1.28 19.2

Note: Data are adopted from standard soil values.
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From the results of computation, the net water quantity

per frrigation s 34,3 # 34w and the fcvvigation interval
Is 5 days.

_ Het watér quantity pef
Terigation Toterval = frrigation (om)
Consumptive use (wm/day)

= *%5— =564+ 5 days

Therefore, the net water quantity can be obtatned as
follovss

‘ Ret:Uateg quantity per irrigation
= Itrigation Interval x Consumptive use per day
= Sx6
= 30 o

‘ The gross irrigation water is the net water quantity per
application divided by the rate of water-application
effiqiency_ot fn other words the actual arount of water
suppiied torthe field;

The gross quantity of water per frrigation can be obtained
from the following foramula,

Gross water quantity per frrigation

- Net wvater quantity per fxrigatfon (on)
Rater-application efficiency

Water-application efficiency is decfded by the quant ity of
fleld water loss and is obtained from the ratio between

net water quantity per frrigation and gross water quant ity
pexr dxrfgation.
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The water—application efficiency iS'éet‘for’spfinkler
fyreigation at the standard value of 85 percent.

where,

Gross water gquantlty per irtiga;ton:=g?§? u 35.3mm

f{{. Water Requirezent Plan
1) Unft Water Requirement
Unit water requirement is obtafned as follows:

Consumptive use (em/day)

Unit water reéquirement = Trrigation efficiency

and irrigation effictency can be éﬁfafned as follows:

Irrigation efficlency = Hater—apblicétlon efficiency
‘x water conveyance efffciency

x water ﬁaﬁaéeméﬁt_ékficiency

The value of each type of water ef[iclenéy'is‘as

follows:

Water-application effi¢lency < 85%
Water-conveyance efficfency - 95%

Water management efffciency ~ 100%

for the sprinkler frrigatfén method.

Therefore,

Unit t : o = | ‘6'0, = . oy
nft water requirement (0-85%0. 95%1.00) 7.5n3fday
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(2) Net Water Discharge

The nei_watef dischakge which 1s decided by the scale of the
pump fgcilities and canal facilities is obtained by the formula
below:

Q fsﬂatér discharge for designing irrigation facilfties

| L (/sec.)
E t Unit w&térhreqﬁirement (era/day) = 7.5vm/fday
T t Irrigation hours (hr.) = 12 hrs.
A Irrigation area
therefore,
Q=52 x Hxa
= 1,736, A (i/sec.)
Table 4-15 Hater Demand of Each Fara
o i ' Net Hater
Seed Farao - Area (h) Discharge Remarks
(2/sec.)
Betung 21 | 36.5
ADC Lahat 18 31.2 o
Tanjungiman 11 19.1

a.-4. Hater'Resdurce Plan

1) Betung M,S.F.

This seed farm shall be frrigated by digging a wvell near
the river situated on the farm's east side and pupping up
groundwater, Although the field survey was unable to
deternine the groundwater level a rough figure of 5o was

found and a temporary elevation of -0.5n was set.
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In order to investigate the groundwater level and water
quantity, a boring survey and pumping-out test must be
carried out during the detailed design period.

2) ADG Lahat H.S.F.

On the west side of the seed farm, there {s @ canal for
supplying frrigation water from which water will be pumped
for irrigatfon purposes. Since there is a difference in
elevatfon between the field and the canal of 35m, the

elevatfon of the water source is temporarily set at 715m.
3) Tanjungiman M,S.F.

This seed farm has a high groundwater level and even now

there are springs on the west side of the fara,

The water level of the water source is temporarily set at
91m as the water level of the springs is about 93m.

¥hea the detailed design 1s carrfed out, a punping-out

test will be nécessaxry to determine water capacity.

a.-5. Design of Irrigation System
1. Sprinkler Type and Setting Interxval

There are three types of sprinklers, low pressure,
intercedfate pressure and high pressure. in the
calculation of upland vice, besides freigation,
application of weedfcide, insecticide and fertilizer
will be carried out. Therefore, a sprinkler systea
which can cover small lots is preferable.

The intermedfate pressuré sprinkler is vecorsended
for such wulti-purpose uses.



Intermedfate Pressure Type Sprinkler

Type ! Type Ko. 30
- Nozzle Caliber ! 4.0 x 3.2 o/
* Spraying Préssure 3. 2.5 kg/en
| Sprayfng Capactty : 25,3 L/min.

nDjamefér

Nuzmber of sh!fting per day. . 2 tioes/day
Irrfgation Hours ¢ ¢ hrs
Sprinkler Taterval : 0.5 06.7D = 17n

End Pipeline
Intérval

015 0-6D = lS
Irvigation Avéa  t A= 17m x 150 = 255m2
Iérfgation 25.3 2/uin.x 60

Intensity : 25502

fi, Pump Plan for Betung M.S.F.

=6,0reaf/hr

‘1)  Pumping-out Capacity

25.3 £/oin, x (73 + 65)= No.3491.4 Rioin.
: % 3.4%3/alq.

2) Submergible Pump

a) Pump Head
Actual Punmp Head Ha = 6.00 ~{~5.00)=11.0a

Punp Loss Hb = 3.00m
(Punping-up)

_ Total Pump Head M = Hab =14.00
3) Outlet Water Tank

The water tank volume should be equal to the

amount of water pucped fn 30 minutes.

where V = 3,49a3/nia. x 30 oin. = 104.7
| | # 10a3
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; 1500 Pz
S 1. -

PLAN .

4) Pressure Puop

a) Pump Head

Actual Puap Head : Ha
Hain Pipeline

Friction Loss : Hb
Hain Pipeline

Valve loss : He
End Pipeline Loss : Hd
(1rrigation)

End Pipeline Valve

Valve Loss ¢! He
{Ircigation)

Sprinkler Belch
Pressure HI A
Pump Loss : Hg
Total Pump Head H

Y

H

]

- . . : t S ‘-. a
- NG90 . L BTTUTTNG “B'
“‘“‘[ e

L*L -300

sétnou

180 50"4 l00=l& L] 5%

9.93a{Refer to ANNEX
Table 4-14(1) & (2))

0.99%( " )

5.45n(Refer to ANNEX
Table 4-14-(3))

0.55a( " )
25.00a

3.00m
H = Ha-q = 59.42 § 60m

ffi. Punp Plan for ADC Lahat Seed Farm

a) Pumping-out Capacity

25.3 £/min. x 86 = 2125 L/oin. = 2.12523/nin.

b) Puep Head

Actuval Pump Head

Main Pipeline Fric-
tion Loss

Ha=123.00-75.00=48,00a

Hb=11.25a(Refer to ANNEX
Table 4-15{1))
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iv,

Main Pipe Valve Loss t He=1.,13m ( " )
End Pipeline Loss i Hd=4.99n(Refer to ANNEX

(Irrigation) _ Table 4~15(2))
End Pipeline Valve

Loss(Irrigation) $ He=0,50ua( " )
‘Sprinkler Belch .
-Pressure ¢ HE = 25.00m

Pump Loss _ ! Hg = 3.00o
“Total Pump Head ! H=Hag = 93.87 %+ %n-

Pﬁmp_Plaﬁ'for Taﬁjuhgiman Seed Farm

1) Puoping-out Capacity
25.3 L/ota. x 65 = 1645 Lfatn. = 1,653 /mfin.

2) Submergible Pump
a) Punp Head
Actual Pump Head ¢t Ha = 97.2-91.0 = 6.20

Punp Loss 1 Hb = J.0a
Total Pump Head t H = Ha~ b = 9.2 # 100

3} Outlet Water Tank

" The water tank volume should be equal to the
afount of water punped in 30 minutes.
where V= 1.65a33/win. x 30 oin. = 49.523-50a3

™y 0 =D
Ii €2 500
1
~sHF 600 BTN 'g
) Caa st - ﬂ;'
. L] e 1

Jy e -3 00

SECTION
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4) Pressure Pump
a) Pump Head

Actual Pump Head Ha-99.0-95.253.80m

Mafn Pigeline
Friction Loss :‘Hb*? 26n(Refer to ANNEX
: Table 4~16=(1))

Main Pipeline

Valve Loss t Hg=0.?3m( )
End Pipéline Loss _
(Irrigatfion) ! H3=4.83n(Refer to ANNEX

Table 4-16-=(2))
End Pipeline

Valve Loss ! He = 0.48n
Sprinkler Belch .

Pressure "3 HE = 25.00n
Puap Loss : Hg = 3.0

Total Pump Head : H = Ha q = 45,10 ¥ 46a
b. Faro Land Consolidatfon Plan
b.-1. BDeternination of Farm Land Slope

For land conservation purposes, the fara land slope should
receive special consideration. According to the data of
F.A.0., there {s a decrease of 50% in soill erosion for a
slope of 4-6° and there #s an accelerating inctease in

soil erosfon for a slope of more than 12%,

The standard critical slope dfstances are 92m for a 4-6X%
slope, 6ln for a 8% slope, 24m for a 16X is desfred in

order to operate farnm nachinery efffciently and safely.

Consequently, farm land slopes of upland seced farus must
be under 6% (angle of incliﬁétion 3°26') fn order to take
Yand conservation priority fntd consideratiou.

b-2. Deternination of Field Slze

The standard ffeld size 1s shown below.
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PLAN OF UPLAND FIELD

oo™

T

ek
Rood

¢. . Drainage Plaa

Drainage discharge of upland rice fields fncludes only
seed fara runoff.’

brainage discharge capacity of the seed farm should be
equal to the total ratnfall predicted over a 5- ~year
period. The unit drainage discharge of each project
is from 0.45a3/sec. fkn? to 1.36m3/scc. fkn?,

The unft drainage discharge is determined to be 1. 203/
sec.lkm2 (y2 12.0p/sec./ha).

d. Road Plan

The structure of the main and branch roads is the sane
as in the rice field plan,
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TION OF TRUNK FARM ROAD
JTyPiCAL SECTION CF 1RUNS SCALE«T K00 -

I ¥ oy
Bereco o S R R i
S REEESTEEETT NG TR
W T TN T TN : e
N Lo
 NGreaet poving 115 origirel grand sertace

TYPICAL SECTION OF BRANCH FARM ROAD =
SCMEsID

Freigaboft ol

et grasd satoct

(6) Staff

Personne} nakeup of a €.5.F. or an M.S.F, {n Indonesfa has
already beea established, A chief of a seed farm must have move
than five years of practical experfence and must have gréduated
froa an agricultural high school (SPMA). Other members of the
staff also must have finfshed a coarse of tratning equivalent to
that of an agricultural high school. A C.S.F. has a staff of
one chief, five staff resbers, and ten workers.

1) Curreat Conditions

The staff of the Keumala C.S.F., in Aceh, was greatly in-

creased in 1981 to include one chief, three staff rembers, and

eleven workers. Consequently, tt was able to produce tean tons

of stock seeds and provided $.8. to the field of four hundred

hectares for extensfon seeds, At the Tangan Tangan H,S.F., on

the other haand, there are only two workers. In short, this
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- faym 18 unable to funttion. For South Sumatera, two central
geed farms and three main seed farms are planned in this pro-
ject, At present, the Belditang C.5.F, has a staff of one chief,
eight staff members (only five of whom are directly connected
with seed produétion), and seven uérkers,

Refer to Table 4+18. In 1981, this organization produced
E.S. from seven hundred hectares., With a staff of only seven
people the Upang Caﬁ.F., serving the tidal-rice reglon, cultiv-~
ated stock seeds on two hectares; but, because supervision of

the wvet flelds was poor; the rice piants did not develop well,
The South Sumatera Government has decided to Increase the staff
to include one c¢chief and two staff rembers trained as specfalists
fn the fleld of agronomy and breeding. The Betung M.S.P., re-
sponsible for yplaﬁd—ripe stock-seed production has a staff of
one‘chief.and tﬁree staff uemﬁers, Because of a budget shortage,
the Lahat H.S.F., founded In 1979, has only one worker responsible
for supervisfon and therefore does not function as a seed farp

at all, The Taninulyo HM.SiF.,, whi¢h has a staff of one chief and

seven staff members, raises two hectares of stock seeds and two

hectares of foundation seeds, and practice, twice cropping annually.

One C.S.F, and two M.S.F. are planned for Lampung Province.
At preseat, the Wayjepara C.S.F,, with one staff ceaber and eight
workers, and tﬁe Metro H.S.F., with one chief and one staff
Eeabet,.produce only extension seeds. The Tanjung Iman H.S.F.
lacks a staff entirely and therefore does not function.
2) Problens

Eése;iially, ¥.S. farms (in Indoncsia, the C.S.F. participate
fn this ﬁhdertaking) are responsible for preserving the in-
dividual genetic tralts of seed stralns. S.S. farns (M.S.F.
particiﬁ&te) are respousiblé for incfeaélng the amount of seed
beyodﬁ iha; of‘fbuﬁdation seeds and Bf providing seeds for dis-
tributibh of S;S.'iﬁ fact, however, practically none of the seed
farns aéhleQes these goais because both C.S.F, and M.S.F, ltack
even a élngie specialist trained in this kind of cultivation.

To ca}ry out thelr roles, these organizations wust have at least
the following staff menbers.
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4-2-3

F.S, Fara 1. Highly skilled technicians' (udiversity gtaduates),

Two people combining the speclalities of ‘breedis;
(genetfc) and pathology or agronomy and pathology,

2. One of these pérsons to act as éhléf.
Hediun-grade téchnici%hsl(gradﬁat%é of junfor
collége or of an agricultural high school):
Threée persons ¢apable of operating and carfing
for agricultural machinery. '

3. Working staff: Some

5.8, Farmp 1. Highly skilled technicians: (uaiversity graduates

with an overall nastery of apricoltoral sedence:
Chief and staff, : S

2. Medfim-techniclans: Similar to those required

for foundatlonuseed faras.
3., Working staff:_ Some

- A1l of these staff menmbers must be Iin constant techafcal traisn-

ing for the production of fmproved variety's séeds,

Farmers for seed production

(1) Current situvation

Seed growers iIn the three project provinces and ihe seed
production area are shown as below: Those iarzers are consist—
ing of two kinds who are officlally comatssioncd by the pro-~
vincial governceat to produce E.S. and those vho ave in a stage
preparatory to becontng such a farser in the future. Crbups of
the first kind, centering on what ave called key:farsers} forn
to produce seeds. Both the nurbers and quali[lcations of the
extension worker in charge of offertng technical guldance to
farcers in this work differ from province to province, As has
already been pointed out Erequently, cultivation of sceds 3if-
fers in a nuaber of respects from and denands cautfon on

various points different fron those found'in'orainaty cultivation
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Exfeting Seed Growers and Seced Cultivating Area (1981)

Table 4-16
'Prgvincé ) ~ Seed grower (man) _Area (ha)
Aceh 258 218
South Sumatera 155 240
Lampung 96 159
- Total 509 617

Source: Agricultural service, each provincial Government

But, granted some difficultles, in areas where rice cultivation
fs on a high technical level, if adequate technical guidance is
provided, seed grains also can be easily produced. In Aceh
Province, stock seeds are distributed to seed-growing farmers,
but no further care is taken to see what becomes of the sceds
thereafter and the farrmers regulate thenselves. The extension
seeds grown from them (the same is true of seeds raised on seed

faras) demonstrate drastie qualirty variation.

The annual demand for E.S. from seed-growing farsers de-
Pends on the area of land under the control of each household.
Concentratfon and specialization of E.S. farns 1s extrerely
Ieportant, Therefore, fdeally each farm household should be
vesponsfble for a large area and should possess a high level of
technical skill. The results of this investigation show that in
Aceh and South Sumatera, seed-growing farners were responsible
for one hectare each in both wet and dry fields. The area was
slightly larger in Lampung, It fs estimated that the area for
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t{dal-rice cultivation 8 two hectaves.

In the future it will be necessary to instrd’c.t' éni’i"ﬁhin
seed-growing farsers not to mix this kind of qgt'lc.t‘l_:l’ture with
the ordinary raising of sced and to strive t_('ifpi‘oduéé:imf)'rdvedﬁ
varfety seeds. This wiil entall érgani'zing éeed;growing' farcers
into groups; éouséiidatfng' extension-gded faras; Té'tit;ﬁéili{iing '
supervision methods; and providing oréarilzed éﬁi&ancé fn seed
cultivatfon, irrigation control, and storag.e rethods,
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4-3 Seed Processing Center, and Seed Collection and Distribution

4-3-1 General

The Coverngenf of Indonesia 1s planning to ehtébiish 12 Seced pye.
cessing Centers 1n Aceh Province, South Sumatera Provinca and Lampyng
Province respectively for implementatfon of the Pkédeét.

ALl Of the centers are new and their sites are ready for constrye.
tion, and the requisition {s alwost corplete,

Locations and conditions of the proposed sites are shown 1in the
Table below. :

On the basis of “the required amount of Project E.S$.” as shown
in Table 4-8, a required amount of Project E.S. for the relevant S.P.C,
has been calculated, However, the necessary 550uﬁt of 452t (180.7 ha)
of low land paddy designed for producing Project E.S. at ‘the exist-
ing $.P.C. in Perun Sang Hyang Seri, Lampung Province has beea ex-
cluded in this project. - Also, In Beltang, Soﬁth Sumateré originally
scheduled construction of §.P.C., and the productidn of 1,022 ton of

lowland E.S. have been omitted as P.T. Patra Tani s involved in the
E.S. Production.



Table 6-18 Required Amount of Project E.S.

l’?ovluc‘e lncatlﬁn Loviand | Uplens Totsl

7 L (tonfyear) | (tonfyesy) | (tonfyear)
1-Pulo-le ] 316 L) 455
: 2 Xangan-Taogan 262.—_ T Tm m
Acgh' 3 Meureudu o ”TO_- T s 145
' & Syaataitra (A) 1,287 | 285 | 1,566
_ {Sub’ Total) 2,659 460 3,139
5 Upang 4769 | - %769
L 6 Betung ] - 285 785
g;_-&:m-a 7 A5C Lahst - 618 678
: -8 Tugu-Nulyo 653 - 653
| ~ {Sub Total) 1,422 1,463 2,885
9 Wocodadl ~ 918 - 518
u*?“ﬂk 10 Karfang-Endeh 915 - 415
. 11 Tanjung-Tesn - 1,304 i, 34
(sub Total) 1,833 1,308 3,137
| " Yotak 5,914 3.247 9,161

Based upon the data as shown in the above Table,requived

‘Note: *Tidal paddy

acount

"of raw paddy and area of E.S. field has beea calculated.

able 4-19° Required amount of raw paddy fox E.S.

Province|  locatfen (tg;;:ﬁ) (;:';};Zﬂc) (Ji?;lm
Pulo-le 450 103 553
Tangan-Tangan 315 144 559

Aéeh Peureudu 883 ? 835
Syantellica (r) 1,5¥% 30 1,906

oub Totsd | 3089 | e 3,813
Upasg 4923 - 2323

South . B-ct_q_n; - 1,021 §,021

Suastersa{ ADC Lahst - 882 8382
Tugu-Mulyo 184 - 184
Sub Yotst 1,700 | 1,99 3,610
Vonodsdi 1,100 ) 100

'la-ipunk ¥arang-Eadah 1,100 - 1,100

: Tanjung+lean - 1,695 1,695
Sub Total 2,200 1,695 3,895
Total T Thess | s 1,318

Note: *Tidal paddy
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As for necessary ared for the BE.S. farm field and amount of paddy

and E.S. sced requived ave as shown in the following Table.

Aceh

Frovince

S.p.C.

Pulo-le
Fangza-Tadgan
Yeureudu

s,a;talira(a)

Upang
Batung
ARG lahat
Tuguwmlyo
Belftang

Yoooladi
Karasg-f£odah

Tanjungican

Land tse

Riceo

u:rec!a!red
land

Up land
Up lard

Rice ficld

Tusreclaiced |
1and

yard

LP¥and

Rice field |

stee Sftuation

Table 4-20
—-1 tland’

- Ovner Acguisintion
Private svatlabie
Private | availadle
Private availhble
Prlvcte J\Ji!able
H.OUAL segsary -
H.0.a. Un:céess;ry-
HO.AL Unngigssacy
N.0.AL Concdessary
Private - Eecossary
Frivaté | svailable
Frivate avaitable
Rrivate aaltable

Area
_(ha) .

1.5

1.5
LS
2.0
1.5
REN

1.5

1B

1.5

1.5
3.l
2.0

Fily '
- Fill
Fill

SRy

A ar i i —

Filb
'levgitog
" leveling
FiIY
Fitl

Fily-

. Fill
teveting |

civil Fleor
wr? s[‘;‘-r(e {e’)
15,000 f 1,780
15,0000 1,724
15,000] 2,109
10,0001 2,335
S
30,0001 2,0m
I0.0§0 3,103
1,001 2,00
17,0001 1,555
| 1.
2,6001 1,83
1,600 1,883
8,000 2,155

4-3-2 Baslc Deslign for S5.P.C.

Since the operation méthod is descrived in Chapter 5, for basic

desfgn, sore comments shall be made on S.P.C.s' hard-wear as follows:

i)

ii)

111)

iv)

v)

Drylag and coveying rethod of S.P.C. shall be designed lest

they should give any sort of dacage to germination character-

istics of paddy during its process.

Specific gravity separation of immature paddy shall be 1im-

plecented, for this purpose, gravity separator must be installed.

Separvation of off- type seed shall be padeé by use of off*type
seed separvator.

Pit rethod should be avoided, but the relevant structure nust

be constructed on the sare ground level,

Storage Silo shall be set between two processes of dryfng and

cleaning,

ing cargdo (paddy), pre-cleaning, drying & cleaning weighing

In precise, S.P.C.s' operation coastist of receiv-

and packing 1n general,

In this project also consideration

has been pade on designiag of each S.P.C. scheduled to Ee con-~

structed in 1} locations, for its standardization regardless

each §8.p.C,s!
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Accordingly, process-wise total capacity of each process is
shown 1n ARNEX Reference 4-2,

All the data have been calculated on the basis of 20% of max.
" poisture content c¢alculateéd for paddy at the time of recefy-

fng, uhegcas'ﬁax.'contéﬁt of admixturé have applied fn cal-

culation, (differént from thé required amount of project E.S.)

As for construction and installation of each $.P.C. care has
been taken in 1t3 designing, especially for fts easy cleaning
of machinery, protection against water penetratfon and others;
accordingly as stated in the foregbing, pit method has been
avold. _ _

In additioa, for nore systenatic and rational operatfon of
$.P.C., fn the main-building of each $.P.C., both work-shop

and storage room have been scheduled, so that eatire processes
of S.P. 0. be conducted in series without delay and faulc,
Standardized three types of S.P.C. flow charts, installation, con-
struction and relevant_desighs are shown in ANNEX DrawlngS.P.C.
;.101’F.102’,7103. respectively,

) ﬁéiiy Collection of Paddy and its Amount

The paxirum amoéunt of the dally collection of the seed paddy received
by each S.P.C, is calculatéd on the basis of the average amount of the
dafly collection, the daily coYlection capacity comprising a 20X Fluctu-
atfon rateée fn collection, and capacity of the dryer concerned. The
detafls ave shown fn ANKEX Table 4-17.

(2) Nusber of Trucks Required

In cotlection of seed paddy, a truck with a S ton capacity shall
pake three trips a day between the collecting station and the S.P.C.
Accordingly, in a day, abéut 15 tons of the paddy shall be brought into
the S.P.C, and the total required amount of the collection of the paddy
will be calculated. The number of the trucks requived for each S.P.C.
is shown in ANXEX Table 4-18.

(3) Receiving Facility

Cenerally, the receiving factlity consists mafnly of a vecéiving
hOPpet. ¢onveyor and précleaner. In the case of the recelving hopper
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which ts iadividuatly avaflable as 1 the fac1lity in Sukamandi, there
should be a deep pit hole provided for the recefving operation,

Usually, the cleaning of the pit is troublesome, and ft will be 5
main cause of problems relating to contamination of the off type seed,
At the same time 1t will leave a problem of water penetration and damage
when a flood oceurs.

In noting the ‘above fact, the receiving facility that treats the
paddy containing the adnixture and femature paddy shall be desfgned as
per AXNEX Fig. 4-7.

As shown in the ANNEX Fig. 4- 7, the slope will enable trucks to

rove to a higher ground level for eabier receiving operations.

" Meanwhile, the precleanar should be composed of a recefving hopper
and an oscillation sieve to be assembled with an asbifétoi.} In order
to control receiving amount of paddy, a weighing machine and a mofsture
reter shall be installed. The colsture feter can be used to check
roisture eoatent so that the relevant lot of paddy can be stored in
accordance with lis roisture conteat separately, It is destred that
each lot shall be determined on the basis of a moistgfe difference of

3% to each other for appropriate charging into the silo concerned.

In deternining the receiving capacity, the waiting tiwe and tice
loss fncurved in the operation fs excluded. The actual net hours re-
quired for the operation should be scheduled within four hours which
cooprises the waxicum fluctuation of operation hours, andfor within six

hours to meet the maximum anount of the daily capacity of the cargo
récelving.

Accordingly, the recelviang capacity depends on the scale of the
facility concerned, and usually S ton/hr, 10 ten/hr and 20 ton/hr 1is

recorzended vespectively. The receiving capacity of each 5.P.C. Is
shown fn ANNEX Table 4-18.

{4) Brying Faciliry

The drying operatfon is considered to be the wost fntegral functie
fn the production of the ioproved paddy seed, because a faflure fo the
control of the temperature of the heated alr being utilized for the
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drying of the grain may cause the degression of germination rete due to
pojsture, Accordingly, the fntroduction of drying, applying the equi-~
librium.molsture method would be recormendable to aveid such risks.
(ANNEX Fig. 4-8)

The equi!lbrlum ventllation can be realized, provided that 13%
of the roisture content of the processed paddy corresponds with 73% of
the relative humldity, when the tepperature of ventilation {s maintained
at 35°C.

In fﬁe #ase of such a ventilating condition, an afr heater is
unnecessary in'therdaytime_but is only required at night tiwe and rainy
days.

In the Jf}lﬂg‘operation, the capacity of 0.4 - 0.5%/hr is necessary
to operate the 10 ton dryfng capacity, and for the In-Bin-Dryer 0.4 -
0.6 aafsec. per paddy/ton of alr volume is recommended. In addition it
would be constructed ouvtdoors. The seed paddy should be drled uniformly-
as euch as possible. As for the flow of the drying process, 3 rotation
'circult is necessaxy as well as charging and discharging flow of the
‘ paddy.

Rith ewploymént of this type of drying systen, the facility would
te cultipurposed f.e. used for drying of soybeen, mongtean and shelled

corn elc,

A diesel engine can be used for the ventflator as well as for the

heater.
Type-bf a prbposéd.ln4ﬁin Tyﬁe-Dgyer is shown in ANNEX Fip. 4-8.

| Usuélly; processing of paddy which has excessive amount of
roisture will cause a damage on germinatfon of paddy to some exteant,
therefore collection of paddy of this type should be avoided or in
case this type of paddy is collected, it must be adequately dried
before 4t ié stored. In determination of required volume of In-Bin-
Tyge- Drycr, care should be taken for its processing capacity which can
process upto 1201 of average amounl paddy collected, though socetiees

a trouble may occure in handling of small lot of paddy consisting local
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variety or other varlettes which are not have been’ designatcd ave’
collectéd., Moreover there will be a peak tice 1w collectiOn of paddy
also, for which an appropriaté mecasure should be scheduled to avold
deterloration of paddy. -

In view of the above, three(3) ovnlts of flat bed type dryers cach
having 3.2 ton In capacity would be installcd

Ample amount of fuel shall be provided for alr- heater and Beneratio
of etectricity but for this arrangeiment also care should be taken for

selection of location for storing the fuel c0ncerned.

For emergency sake, a concrete made deying floor having 1,000 n?

of drying capacity shall be facllitated

1} System of In-Binhbryér

A decrease tn inftial moisture of the paddy f;on 201 to 132 is
‘needed, f.e., 7% of mofsture decrease 1is actually required. Provided
with the 4.5%Z/hr of drying capacfty, it will require a maxtmun of 16
hrs/{day to copplete the drylng operattfon.

bDetails of the required capactty as well as the daily drylng pro-
cessing operation are shown in ANNEX Fig. 4-9,

~ Required capacity and processing procedure of the In-Bin ijpe

dryer is shown ANNEX 4-10, whereas number of units of the dryer for
each $.P.C. is shown in AN\EX Table 4-18.

{5) silo Facilfity

The number of silo units to be fastailed plays an important role
in the operation and management of the S.P.C. Bearing the above factor
in oind, a preferable type of the proposed silo s clarified fn cogpliznce

with the number of seed varieties, processing operation, nanagezent,

and risks which might occur fn the processing.
'[ﬁ'view of the number of thé existing seed varietfes, the nusber

of varieties to be preocessed by each S.P.C. per season, shall be less
than six in nunber, though it depends on ‘the plan of cultkvation.
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yeanwhileys from the processtng operation point of vlew, the fewer
the numbeY of units (silo), the easier the operatfon, and the more the
aunber of units fncrease, the more theé operatfonal losses and errors
4111 be involved fn the processing.

. As for the risk is concerned, usually when the number of units fn-
crease, thé eapacity becones smaller whereas the smaller number will
require greater capaclty of the silo.

Ultimately, the relatfon between the number of the units and its
capacity alvays reflect the merits and demerits of the effficfency of
the processing.

. Thevefore, in the case of the former, should any damage occur in the
stlo because of the smaller capacity, the extent of the damage would be
snall in quantity, whereas, troublesome handling might cause an error

vhich ultipately would creates a contaminatfon of the variety.

In tﬁe case of the latter, the merits might be in its easy handling,
shich can'avold the operational risks, whereas it night cause bigger

damage whén problems arise.

Accordinéiy, 40~-60 ton capacity of silo is preferably be constructed,
f.e., actually 4 units of 20+~30 ton of silo would be constructed to handie

snal} anount of different kind of varietfes separately.

For security in various aspects, perfect control of the temperature
of the paddy fn storage shall bé maintained. Rotation circuits, such

as sllo to silo are recorsended.
At the time of charging the'péddy fato the silo, phostoxin as a
funigant, either in powder or pellet form shall be pixed into the paddy

vhen 1t {s ¢arried by the belt conveyor.

The capacity and umber of silos requived are shown in ANNEX
Table 4-18,
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The $11o shall be constructed, especially Lts skirt and a bottonm of
hopper section, shall be pade of steel structure, and the bottom of the
hopper shall consist of two(2) sided declivities as shown in Flg, 4-6,
A sweep [loor will be furnished for the paddy conveylung sectfon, so that
both discharge and aeration purposes be fulfilled.

A blower intending for aeration and dischargling the paddy shall te
engine driven type being wmouated on a cart provided for each line of

processing facility.

It should have air voluze of 300m3/min. for which static pressure of
250-300 Ag would be required.

siding wall of the silo to be fabricated with a keystone plate and
silo itself should be square type.
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Fig. 4 -6
Housing of the silo should be provided with ample space for veatila-
tion, and an upper section of the silo to be furaished with a zcbra plata

while ample space should be provided for both chavging and discharging,
and for each acration purposes.



“{n consideration of local condition, all silos should be bullt indoors
to avoid divect sunshine.

A junctfon bele conveyor to be provided for charging and transaction
of the paddy, wh]le belt conveyor similar to that of Sukaeandi type shall
be instalied, too. '

Formation of the silos will be consisted of four(h) lines for
syagtalira-ﬂ'and_Tanjuﬂg:lgan,_and each two(2) lines shall be provided

for other locations.

For checking of weight of paddy to be charged and discharged, and
general control of stored paddy, welghing nachines shall be provided.
Reguired capacity of silo and nunber of units concerncd are shown in
ASNEX Table 4-18.

Heanuhile the paddy should be adequately cleaned and dried before
ft 1is charged into the silo, s0 that further separation of the smaller
.adnixtures by the aspirator can be done easily.

(6) Sced Processing Facility

After the coopleétion of a two months long veceiving and drying
operation, the processing of the paddy will be cormenced. In order to
reduce operatfonal costs as well as a rationalizatfon of the operation
and panagement concerned, the processing facility should be designed to
have enough capacity to operate for 72 to 4 ronths.

Accordingly, as for the éapacity of the processing facility, either
1 tonfhr or 3 ton/hr is recommended, and detafls of each S.P.C. are

shown in ANNEX Table 4-18. On the other hand, based on an average of 8
hrfday working condition, the required number of days to be scheduled
for the actual processing operation is shown fn ANNEX Table 4-19.

Detalls of the process are as follows:
1) Cleaning of large size adnixtures should be done by an asplrator

and an oscillation sfeve; through this process, straw, wooden tip, sand

fn large size, stonc and weed seeds can be removed.
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2) c¢leaning of small size admixtures should be done by a width
- separator; through this operation the small size adnixture such as
empty husk, fmmature grain and ite particle, husked rice, srall size sang,

stone and weed seeds can be removed,

3) The gravity separator is cmployed to separate therﬁéisted
paddy, immature, sand, stone, weed_Seeds which have the same dimensions
as vhole seed paddy.

4) The length separator will rewmove the off type paddy from the
objective paddy. SR

Accordingly, the paddy thus cléaned, is wefghed then forwarded to
either the packing line or the Hne for charging of storage fn the sile.

{(7) Weighing and Packing Facilfity
These facilities should have enough capacity to enable ft to handle
conponents of 5310 kgfbag being prepared at the rate of 1 ton/he.

In accordance with the distribution plan and by adjusting the oper-

ation hours requived, the dally amount of processing must be coordinated,

For the packing of the seed, usvally polyethylene bags are pre-
ferable, but paper bags can also be used 1f the material s adequate,

as it is considered to be the most preferable materfal for the packing.

Concerning the processing after the packing, 1.,e..casing and storing,
a mobile flat belt-conveyor would be required, of which the angle of the
head portion s adjustable to meet the piling operation,

(8) Electri¢ Facility and Control Panel for S.P.C.

A systen for the generatlion of electrlc power is necessary for
all the S.P.C,s.

Cenerally, for the In-Bin-Dryer, an engine drive ventilator is

fnstakled whereas for the contfinuous flow dryer, a motor drive ventilater
is recorezended,
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For ¢ach $iP.Cs,-three generators are required to facilitate the
pzcessary amount of electricity, For the ¢5£i¢1eﬁcy'qf ?hé operation,
ordinarily, two units of the generator are utilized out of the above
theee generatofs fn rotation for the receiving, drying, processing and
packing redpectively,

Usingﬁtﬁis mwethod, the one generatbr not:in operation can rec¢edve
safntenance and 1f necessary a full overhaul, which is beneficial to

turther operation and management.

The required amount of electric power generation of cach generator
for each S.P.C. 18 shown in ANNEX Table 4-20.

Regarding the coutrol panel instailed in the S,P.C., it must be as
siﬁpiified as pOssible tn mechanisn, However in order to avoid any
operational ptobleus, the securing of the minimum mechanical and electri-
cal systen and the instaliation of interlocking circuits is recommended.

As f&fvﬁi}ihg‘wb}k;fih oxder to avoid any damage caused by rodents,
undergtéund dlstr1but1dn of éiring is recormended. In the case of

terrestrial wircing being required, it Eusi:be protected by cetal tube,

(9} Others
In the designing of S.P.C., the following points should be con-
sidered for fts efficient operation.

1) To avoid any kind of Impact damage which may affect the ger-
eination vate of theé paddy when the relevant bag is dropped from a higher
place, fnstallation of a shock absorBet'Qt every 2 - 3m section of the
chute pipe is required.

2) " All the equipment shall be structured as simple as possible so
that easy cleaning of interfor portfon of them can be made. This should
apply especially to the botton se¢tion of the bucket eélevator for which
aa opening with a cover being provided for the discharging and drainage
of the rvesidue.
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) For the horizontal conveying system; neither screw nor flow
CONVEYyor system shculd ‘be applied, but a belt conveyor systen preferably
be installed for efficient ‘work. e :

4) A compressor, which has ample amount of capacity'guitable for
cleaning of each machine of the relevant factliry, and cir'cylinder of

weighing machines, éhéll.be iﬁéfailcd.

4-3-3 Storage for the Products

For efficieat operation of §.P.C. and delivery of the products, tt
is requived that both S.P.C. and the storage area should be facil{iated
in. the same premises. By doing so, the timel) packing and casihg of the
seed paddy is approprietely completed fn accordance with the adequate
requirerent. 1Ia this connection storage capacity should be large enough

to capacitate a buffer stock meeting the amount of the delivery vequired.

Storage capacity of the velevant S.P.C. s shown in AR&BX'TéSle'ﬁ-Zl.
In addition, in storage, the pile of the products should be less than
approximately 3.6o in height. On the second floor of the store house,

necessary material and spare parts required for packing are stored.

4-3-4 Bullding and Related Facilities.

(1) Building plan

:A Seed Processing Ceater consists of a mafa building with related
facilities;

a generator roon, blow edquipzent room, s$ilo, and house for
staff. The

strocture of these buildings will be considered as wood,
brick, concreté blocks, steel and refnforced conctefe,
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Taking into account the seed processing method and relative con-
sitions, the sfize of the buildings is quite large; for example, width
of entrances 8o, height of ceiling: from 10 to 20m, floor space: from

66&m2 to 1044 etc.

In addition'tb“ihis matter, machinery and equipment of the Seed
processing System should be kept safe from any damage, spilling spillage

or fires.

Reinforced COncrete or a steel skeleton construction can be adopted
for the Seed: PrOcessing.Center, but according to the layout of the
cachinery and related conditions, a steel skeleton construction is the

cost suitable structure for the Seed Processing Center.

{n each pain building of S.P.C., machinery room , warehousing room
for goods, operation roon, of[ice room, laboratory sotkshop and shower

rooa shall be facilftated.

Additioﬁal huildings: a genevator room, fan equipnent xoom and
staff house, will not be so large or fmportant as the pain building.

These buildings are made of brick or concrete block because of lower costs.

At Upaag Island, the site is far from docking facilities and trans-
porta(ion costs are relatively expensive. 350, buildiags are osade of

uﬁod, except the main building.

The structure of the sileo should be preferably made of steel sheet.
Detailed data on bufldings are shown fn ANNEX Table 4-2& (1)~(i1).
(2) Equipcent

Roof materials for the pala bullding shall be 12a/a thick pressed

wood board and zinc coated ivon panels to protect against noise and heat.

Electric fans shall be fixed at the roof beam, and the top bean of
the roof will require fnstallation of lightening rods. The control room
and adoinistration office shall be divided by a concrete block wall and
have a ceiling for heat resistance and also air conditioning to decrease
the room temperature to 5°C below the outdoor teszperature in oxrder to

paintain efficiency of coatrol
The working roon has a water tank for bathing and a tollet facility.



The Indonesia Goverament, Financial Bureau of the Minfdtry of
Finance, has criterfa for staff housing, and s shown below;

Table 4-21
Grade Area :;ggz(m ) Facili;ies
Senior an | 1 local totlet, water tank
Staf€ 200 70 Electefcity 110V, 10A
Hiddle rank 120 50 local toilet, water tank
staff Electricity 110V, 10A .
junfor S - { Public¢ toilet & water tank
Staff 100 : 36 .} Electricity 110V, 10A

Regarding the Water Supply System, resources are 7o deeg wells and
water is pumped up to the head tank, capacity 600 £, to distribote di-
rectly to each house using ¢ 25n/m plastic pipes.

Concerning the drainage systenms, a ¢ 150n/m concrete pipe is used
to carcy sewage from each house to a septic¢ tank whose locatfon should
be far from the wells.

" Electricity for common use shall be generated at the mafn building;
Single unit 110V, Avevrage 64u/n.

Detailed data are shown in attached drawings for S.P.C.

4-4 Central Seced Storage Center

The Collection and distribution of the breeder seed required by
the central seed farnms located throughout Indonesta are ¢onducted di-
rectly by the central government ftself in ordev to administrate smooth-
ly the rice seed production and distribution system,

Breeder seed is produced by the Central Research Instituie of
Food Crops and fts branch institutfons. Produced séeds arve collécted

and stored in the central seed storage house at Pasar Mingge for a tirve,
and then distributed to central seed faros.
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Houevér,.thcse;heeds soretimes lose thefr germination ability dur-
fog the storage period due to fnjury from high temperatuves. This oc-
curs because the existing central seed storage house has no facility to
control the temperature of its atr,

Thus, the existing séed storage house should be improved to keep
room teomperature constantly at 15 ~ 17°C with the use of an alr control-
led facility, thereby ensuring that the stored seeds can keep their bigh
germinatiOn ability fo¥ the pexlod of one to three years.

The necessary arount’ of the breeder seed to be stored in the

'central seed storage house will be estimated approximately 1.0 - 1. 1

ton according to ‘the data of TableZ’. Table 24. shows a ten year rice
seed production and distribution progran from 1980 to 1989 made by the
Governpent. " The quantity of the breeder seed required in 1980, the first
year of the program, was 950 kg and it will be 1,075 kg in 1986.

The storage capacity of the breeder seed concerned, however, shall

have 3 tons in capacity including an extra apount to be on the safe side.

In the ¢éase of an emergency, when it is necessary to supply the
seed Farms with foundatfon sced i.e. when damage to the seeds by disaster
or accident occurs, about 10 tons of the foundation seed shall be stored

in the central seed storage house.

This:improved seed storage house will be called the Central Seed
Storage Center.

An outline of the Central Seed Storage Center is shown as follows:
locationt at the prewises of Pasar ¥Minggu
Tempevature: 15 - 17°¢C
Dufation of storaget one to three years
Size: cold storage house including an office and preparation
roon 10Q x 20
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Details of'building‘and facility are shown fn the ANNEX DWG.. JCS-001,

fable 1. Amount of Breeder Sced necessary for Foundation Faram,
and its planted area and amount of seed at F.S., $.8, and
E.S. Farm produced in order, and cuttivated area of renewed seed
fn each year in the 10 year program from 1980 to 1989.

Table 4f22

Amount ) )

of I - e sS b . ES A Rice Acea:
Year Breoder | Aercage |Producticn | Acredge [Peoducifon ] Acreage Preductlion Re;:«'e;f;es;an“a b

Seed . - : J: - .

(g} {ha) {tca) (h) {Ten) = {Ton) (ka)
1950 | - 950 33 33 - - - - -
1951 915 39 19 1,506 3,102 - - -
1982 | 1,000 46 %0 1,57% 3,158 - | 125,063 ] 248,225 )
1583 | 1,025 51 51 1,605 3,215 126,300 1 252,600 $,925,000
1233 | 1,050 42 52 1,637 3,273 §28,575 | 252,159 10,104,000
1835 | 1,050 52 52 1,666 3,330 | 139,888 260,205 10, 286,000
1936 11,072 43 13 1,591 3,191 133,238 | 285,425 - 10,471,000
1937 . - - 1,726 3,352 335,638 | 221,235 10,653,000
1558 - - - - - vig, 88 | 226,175 10,851,000
1939 . - - - - - - C14,047,000

Note: Amount of seeds sown in F.S. Farm is 25 kg/ha,
Yield of F.S. is 1,000 kg/ha, '
Yield of S.S. and E.S, is 2,000 kg/ha, respectively.

4-5 Scope of the Project and Costs
4—5—1 Central Seed Fare and Main Seed Fare (C.S.F. & H.S8.F.)

As described in Chapter 4-1-3, by the target'yeat 1988, the target fo
the aspect of paddy fleld development, irrigation and fntensification in
the rice productfon program fn the objective provinces, inferred fron

the vesults carrfed out in the past in each objective.provinces, will
be nearly completed.




As & vesult, from the standard rate of the renewal of seed and

seeding

vate per hector, the gquantity of ES demand estipated in the

target year is shown in ANNEX Table 4-22 & 23.

pased on the above estimatfon, the problens should be settled for

seed

(1)

@

(3
(4)

(5)

production as follows;

The need for the arrangement and enlargenment of fields in f.S.
and S. S..productiOn fatms.

_The need for the new construction or renovation of office,

wavehouse, workshop, storehouse, training facilitles and

staff's house etc.

To sﬁpply_eqqipment needed for seed production such as machinery,
To fncrease the complement of staff in seed farms.

The need for thé supplement of investment and running costs for

the project.

Arrangemeat and enlargement of ES.and SS. production farms.

(1)
As per the description in Chapter 1V, in the three objective pro-
viaces, the arable land for seed production in the Keumala central
seed farm only, is not sufficfent. Therefore, the waste land in
the farm ﬂust ‘be reclaimed, Other seed farms in each province
" have sufficient land for setting up seed faros.
However, the arrangement of fields, roads ia the field, ditches
for irrigatioa and drainage should be cénstructed in all project
'farms. The actual status fs shown as under.
Table 4-23 Present Status of the Seed Farm and Area Allocated
_ o Bxisting Required Projected | Area Allocated
Province | ° Seed Farm “Area Area Avea for Structures
| - {ha) {ha) (ha) (92)
Aceh Kévmala 6.9 9.5 10.19 485
Tangan Tangan 9.6 8.3 8.73 | 12
Upang . . 20.7 §.7 %.84 947
South Belitang 11.4 1.9 9.14 300
Sumatera Betung 0 28.9 21.0 21,00 220
.| ADC Lahat 20.0 18.0 18.49 130
Tugurulyo 8.4 3.3 5.53 142
Way Jepara 8.1 8.0 8.00 517
Lampung | Metro - 1.5 . 12.2 11.24 346
Tanjung Iwan | 1L.1 11.0 11.02 318
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For the seed favm, the road, dialtage and trrigation systeh shaiy
be provided and the details of the samé avé shéwn 1a atftached diawings
for Seed Farm, : - -

In addition, an frrigation channel 1is provided for Kemala, while
one bridge each fs to be constructed for Tugumulyé and Metro, and for
the upland areas such as Betung, ADC lahat and Ténjung Iman, a sprinkler
system shall be provided for irrigation.

Moreover, at present ‘there are some structures existing In each
seed Farm available for the work concerned; houever, the training fa-
cility as well as new houses for the resident officers are necessary
for the pfojeét.areas s shown fn the above Table

‘The required agricultural equipment, seed processing machinery and
means of Eransportation aré showm in attached drawings for Seed Farm.

(2) Building facflities in seed farms.
The scale of building facilities is a 1fttle differeat between
central seed farm and main seed farm. The existing facilities

fn all project fares will have to be more or less renovated.

(3} 1The complement of staff In the seed farms.

In the central seed fara, ¥.5. and §.S. produefion an&lthe technical
training of staff and seed growers concerned_wouie be done in order
to carxy out the seed project, | ) -

On the other hand, mafin seed farms‘will'produce only_S.S,' So, as
described in chapter 4, central seed farme and main.eeed farms
should be provided with staff and workers., (Refer to 4-2- 5)

‘{4) Rationalfzation of work in seed production

Land preparation in rice growing, racely in plowing, hallowing and

puddling need much labour. Therefore'these works should be all

done with machinery in all seed farms in this seed project.
(Refer to 4~2 -1)

At the present tize, there are equipzént and lﬁstruments in each
project seed fara as shown fn ANNEX Table 4 9.

But furthernore, soze additional equiphent should be supplied in
order to pérfore this project {AKNEX Table 4- 10)

In the present state of Indonesia, other works such as transplaating,
weedlag etc., would be done by hand by fleld workers,



(5) Other equuipuent required for the seed project,
As for other equipment, motor bicycles will be provinded fn both the
central seed farms and wmain sced farms.
‘Minibuses for the training of sced growers and extention work
mast be provided for the central seed farm. (ANNEX Table 4-10).

(6)  Budget of seed production In this project.
As described before, the investment costs and running costs needed
to éarry out this project for seed production are estimated as shown
fn ANNEX Table 4-23,

“The total combined c¢ost in foreign and loczl currency for the in-
vestaent 1s Rp. 2,146 mitlion. The total running costs payable ian local
curvency is estimated at Rp. 336 million.

4-5-2 Seed Proéessing Center (S.P.C.)

(1) Machinery and Processing Facilities:

In order to process the objective amount of E.S. seed;
12,539 M/T / year as speciffed by the project and controlled by each
state, a total of eleven (11) S.P.C.s shall be constructed, and the

break down Is as follows:

Province ¥o. of §.P.C.
Aceh . 4
South Supatera | 4
Lampung 3
Total ‘ 13

In Tugumulyo in South Suratera, Wonodadi and Karang Endah in Lawmpung
vhere double cropping is possible the S.P.C.s are to be capacitated
theoretically to handle 50Z of the total processing capacity as scheduvled
for one {1) year's operation. ¥or each S.P.C.s' annual capacity, the

details are shown in ANNEX Reference 4 - 2.
teanwhile, the number of vequivred pachinery/equipoent and necessary

capacity, calculated on the basis of the required amount of processing
for each S.P.C. concerned, are detailed fn ANNEX Table 4 - 18.
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Yor the collectfon and distribution of the seed required, 4 total
of seventeen (17) trucks, each having 5 M/T in capacity, shall be facili-
tated fér the realfzation of the project. However, for the S.P.C, 1n
Upang located in South Sumatera, both collection and distribution of the
seed shall be done by riverine transportation.

Regarding the seed recetving factlittes, five (5) each having 5 tons
in capacity, four (4) éach having 10 tons and two (2) each having 20 tons
in capacity, shall be instailed. '

As for the drying facilitfes, the following number of the dryers
should be constructed, with 10 tonfunft and 0.4 - 0.5% / by of drying
Eapa&ity. i

State No. of Unft
Aceh ‘ 12
South Sumatera 10
Lappung 9
Total ' 31

The above dryers should be In—Bin-Dryer'typeé, béing'cdnstthéted
for out-door use.

Silos, which play an iuportant vole in rice seed processing and

its distribution activities, are necessary, and in acc¢ordance with

their processing capacity, steel silos each having a capacity of 50 and
25 ton per unit shall be adequately installed.

For each state concerned, the following silo facilities axe to be
installed.
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‘State Capacity
| L {ton)
| Aceh 3,100
| South Sumatera 5:600

Lawpung 2,600
“Total 8,300

Regafding the’ processing facilities, a total of sfx (6) facil-
1ties, each having | tonlhr fn capacity and another total of six (6)
of the same, each having 3 tonf/hr $n capacity shall be provided.

For the keightng and packing facflities, semi-automatic types of
machinery having ‘efther 1 ton/hr {200 bags x 5 kg/hr) or 2 ton/hr
(400 bags x 5 kglhr) 1a capacity fs necessary.

{(2) Job Site Areas and Structures

A brief sumpary of the eleven (11) units of S.P.C. to be constructed
is as follows:

Generally, for the structures to be constructed in each S.P.C.
preaises, the main building shall include a machinery room, operation
rooa,IOffice; Qorksboﬁ,'seed'distribution and storage reonm, whereas a
generator roon and houses for the vesident officers are to be constructed
separately

Accordingly, the total required area for each $.P.C. is surmarized as

follows: Table 4-24
Province Sged ?rocess Job Site Area for Remark
ing Ceater Area Structures
(ha) énz)
PULO-IE 1.5 1.7817
Aceh TANGAN-TANGAN 1.5 1.724 {E‘;p‘;‘; i‘;g“‘i;g";‘;"
MEUREUDY | 1.5 2.103 _
SYAMTALIRA-A 2.0 2.385
UPANG 1.5 2.031 to be constructed
- in the S.F.
South BETUXRG 1.1 2.103 "
Sunatera ADC LARAT 1.5 2.052 "
TUGUMULYD 1.7 1.655 L "
WONODADIL 1.5 1.880
Lazpung KARANG ENDAU 1.} 1.880
TANJUNG THMAN 2.0 2.385 to he constructed
apposite the S.F.
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As for the locatfons provided for the construction of the S.P.cC.s,
at present the owneréﬁipé still belong to each privite owier concerned,
However, they can be easily procured by the governnéﬁt‘which 1s also
responsible for to securing 1 to 2 ha of the avea wh!ch is ¢onsidered
to be enough for the construction. :

Land consolidatioh may be required for some of the areds concerned
and for these areas (job sftes), the necessary construction shall be

executed one or two years after the completion of the consolidation.

In order to minimize thé réouited'constfuction costo, ekcludiog the
pain buildiags, all required structures shall be bullt by using bricks
and block systens for waich assigned local contractors are responsible.
Regarding the main building, it will require ample space for the instal-
lation of the processing facilities, floorfng for operation, adequate
frontage and hight.

Horeover, as a precautiorary reasure, the buildings and other
xelevant structures shall be built adequately to ceet thefr requirements

and to protect seed from fire and other causes of damage.,

Accordingly, steel structures shall be utilized for the minimiz-

atfon of cost and number of days required for construction.
The details of the S.P.C.s are shown in ANNEX Table 4-24,

1) 1Installation Costs

Total costs required for the total elevon (il) S.P.C.s are
calculated as follows:

Foreign Co}rency 't Rp 12.445;835.000

Local Currency : Rp 10,612,065,000

Total Rp 23,057,900,000
(as of March 1982)
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Forefgn currency shall be applied for goods to be imported on C.I.F.
Jakarta basis, which also includes wmachinery, steedl structures, various
equiprent and vehiclés befng produced fn Indonesia through knock-down

pfOC&SSES-

local currency is applied to the construction costs, machinery
and equipoent transportation charges between the port of Jakarta aad
the job sites concerned, as well as the various costs for procuremeat

of local goods.

All the estimates of the required costs ave based on the market
price of the relevant goods, and the rate concerned being applicable
fn Jakarta as of March, 1982.

The details are shown in ANNEX Table 4-25.

2) Operational Costs

For the management of the eatire S.P.C.s, a total amount of
© Rfp503,275,000 1s required.

This will include staff costs, labor charges, costs required for
collection and distributfion of the seed, transportation charges, all
the running costs of the entire S.P.C.s, including cost of funigants,

packing material and general traffic charges etc.

The details of each $.P.C. are shown in ANNEX Table 4-26.
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4~5-3 Central Sced Storage Center -

The Central Sced Storage Center fs Installed at Pasar Minggu under the
following conditions.

Storiang t¢operatvre . 15°C to 12°C

Storiﬁg duratfen One to three years

 Size : a) Cold Stotage 10 x 10a
b) Preparation roonm Including an office
“having 102 x 20a in sfze. -
Compound : Area of 700 ﬂz shall be alloted for the aboe

purpose, by the Minlstry of Agriculture.
The above area includes the site for lead-
ing car.

The investeent cost and the recurrent cost are shown in ARNEX Table
. 4 - 27,

4-5-4 Traloning

{1} A systea for Cooperation of Fducation and Training

The project is one of the agricultural prograrces of the Govera-
nent and executing agency: Directrate of Food Crop Production
bas been reésponsible for its realfzatfon under direction of the

Directrate Geneval of Food Crop Agriculture, Ministry of
Agriculture.

As stated in the foregofngs, for the increase of the seed pPro-
duction which is a basic elewent for-agricultural produce, a
special consideration and technology is quite necessary. In
this respect, for those who work in the relevant Institutes and

research ceaters, and the seed growers as well, an appropriate

technical training and education is ioperative and to be Iu-
plecented accordingly.

However, in fmplexentation of traintng and education for the
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seed production, eXCIuslvély selected experts would be despatéhed
from 1) Agricultural Institute which concerns seed improvement
and cultivating technology of food crops and 2) Seed Control and
Certification Service which is responsible for sced production,

- distribution and marketing, as well as quality laspection re-
lated to the above aétivities.

(2) Cooperation through Foreign Experts

' ror,;ice‘keed foproverment, Indonesfa has been enjoying more than
forty'yeérs.of its history and eﬁpeiience, wvhereas more than 10
years of seed produétion and distributfon activity of the Govern-
ment has béén also encouraged people who éngaged in these lines.
in sélﬁg Qf_é#isténéerdi many nuaber of experts in the Central
Cdvefnménf,_uhféftdﬁatefy numbef of eﬁperts are still few in
-foéa1 1ﬁ§titutidnéQ-'Actually 1n execution of this project also,

nucber of experis is increased.

As stated In Chaﬁter 4-2-1 and 4-2-2, necessity of training and
education would bé materfalized by inviting adequate expert
from abroad who are responsible to provide all trainers con-
cerned with technical knowhow and to cooperate with actual

' impléténthfion; ménagement and coordination of seed production
industry.

As for fﬁe ekpert is concerned, he would be qualified in agronomy
with adequate years of experience in cultivatien, farming and

rice seed productioen.

The seeds expected, should be naturally lmproved and good ones, and
more than anything else, they nust be pet with favorable ve-

ception of the farcers concerned.

Regarding the technical cooperation of expert froa foreign
country, one expert shall be Invited for four years assignment,
starting from Eirst year of implementation of the project. The
expert thus assigned shall be responsible for training and
eddéaﬁidn of per#onnels as well as transaction of techni;al koow-

how of seed production,

(3) Objective of Traiaing

The objectives are to give education and training to 1) staff of
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the authorities concerned who are responsible to éstablish re-

levant poliey of seed industry and executfon, and staff’of borh
provinctal and local government level, 2) staff of ClS.F./H.5.F,
(including SCCS and éxperimental statfion) éonéerned:whéﬁdireétly
engage in seed agéiculture: 3) technical staff in charge of seed

processing and distribution and, 4) séed growers (4) Scale and
¥ethod of Training

(4) - Scale and Method of Training
Methods of the training shall conaist of two categories as fol~

lows:
l) Overseas Training

Short tern and long term overSeas tvaining are there, in
which the forwer objective is to Eacllitate adninistrative
staff with training and education, while the later concerns

technical training of seed production.

2) Dozestie Training

Those who assigned for seed productfon and its relevant in-
dustyy shall be designated for the training. In detail, one
is done by the Central Government on the basis of job de-
signation and the other 1s made by the Pro#incial_ﬁovernment
wvho 1s responsible for training of seed grower at C.S.F.,

through training course and travelling lecturers, fncluding
S5.P.C. staff members.

Costs of domestic training is estimated at Rp 132,435,000,
( Refer to ANNEX Table 4-28 )

4-5-5 Seed Control and Certification Service (SCCS)

SCCS has been organized as one of the fncrease of food crops product fon

and distribution programs in Indonesta, and thelr organlzation work

and present working condition in the objective prévinces are mentiened
in next Chapter 5-2-5%,
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Needless to say, the success of the project entirvely depends on the
sceds which have high purity and germination capacity, and also endorse
sound groﬁth of rice plant with high yielding characteristics which

can reet the farmers' requirement.

In this ¢onnectfon, SCCS is responsible for its inspection vequired
for each process of seed production as well as distributfon and market-

fng together with supervisory works required.

Accordingly, it 1is the most foportant that the project must be executed
actively by the authority as smooth as possible with necessary coopera-

tion of the parties concetned.

Necessary installatfon of equiprent {equipment for laboratory and vehi-
cles) is shown in Annex Table 4-29 in detail as well as installation

charge, and the brake dowa of the cost is as follows:

a) Forelgn currency : Rp 46,530,000
b) ULocal curreacy : Rp 3,207,000

Total acount Rp 49,737,000

The local currency, include Indonesfan made germination test equipzent,

and fnland traonsportation charges.

-
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CHAPTER V - MANAGEMENT OF THE PROJECT AND ORGANIZATION

£ fsatadstrative Organization

The admindstrative orginfzation For the project is the Ministry of
Agticﬁltuté, and the DGEC as one of the five offices controlled by the
Hinister of Agficdltdré s responsible for the operation of the pro-

_ ject. =Aét@éliy§ the CDFC has entrusted the Directorate of Food €rop
production Gifﬁ'the fésponéibi]iti’fdr the adoinistration of the project.

The Birectorate of the Agricultural Service of the objective pro-
vince carries out the project under orders from the Directorate of Pood
Crop Pro@uétibn. .The governmental organizations directly responsibie
are as nentioned above, however, in the execution of the program, it is

necessary to have coordination with SCCS, the Agricultural Extension

FRIMARY GO1 ACESCIES WITH FROFECT RESPUNSIBILITIES

Hinlstry of Agricultere (43A) Frevine tal Goveronints
Hipister Covernor
o |
Ir - - 1
Ageecy for Agelcvltural” Dirvectorate Ceceral
Research and Deselo;cent ‘of Fod Crops
(AARD) AgtlcultutcibcrtA)
Fead . Director Cezeral
Central Food Crops . birectorate of Provioeial
Fesearch Institute ' Producticn Agricultural
. 1 _ Service (DYDY}
- Director s o Direclor laspector
Food Crops Festarch Leed Cootrol and Sat-directorate Froductbon
Testinute(FC2T) Certlffcatica of Seed Faodackion Sectica
T W senteeseey N e
Dicector Syb-director Sab-directer LﬁSettlon Feald

Frovioclal Sead
F2ia(F3F)

Manyget
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and Edueatlonal Tratning Agency, and the Agricultural Development Resgnq
Agency which ¢ontrol CRIF (Bogor) and other experimental stations,

As for coordination with the forwer Extension and Pducational
Organization, it is indispensable that guidance be glven to seed grover;
and other general farmers and that the latter be closely connected wiy

the education of the staff members concerned and seed:growers.-

The management of seed processing centérs in A“eh and South Sumaters,
which are two out of the objéctive tbree provinéés, is entrusted to P71,
Pertni s Hhereas ft 1s entrusted to Perum Sang Hyang Seri in Lampung,

The seeds thus certified by SCCS after processing are delivered to Fareers
through KUDs etc.

5-2 Msanagement of the Project
5-2~1  Production
(1) Production system for foundation and stock seeds

As was explalned in sectfon 4-2-1 knowledge and experience are needed for
the production of foundatlien seeds fn Indonesia. In general, it is re-
quired that a strain be of good quality, uniform in characteristics. ard
Fixity. But since genetic purity is not 100 pereént, cave must be devetel
to preserving the genetic traits of foundatlon seeds uhile producing
adequate quantities of stock seeds, Stock seeds are the tnternediate
stage between foundation seeds and extension steeds, Their function is
to increase quantities of foundatton seeds of hlgh purity for the sake of
extenslon-seed production. Poundation seeds and stock seeds are both
produced on official seed farms. The following are polats that deserve
attention In connection with their production,

1) Distributed breeder seeds are used in the production of foundatioﬂ
seeds,

2) Foundation seeds produced on seed farms are submitted to strict
selection and used In the production of stock seeds.
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3) As preceding preparation, the sceds are selected with salt-water
thoroughly washed, dfsinfected, and force-germinated,

4) They are then sown in seedling beds and allowed to grow strongly

5) Since the seedling-bed growth period is short in troplcal zones, it
{s essentfal to avoid overaging.

6) Fertilization of the planting fields should be somewhat lightér
than in the case of rice cultivation, though the degree varles depending
on the fertility of the soil.

7) Seedlings for fouﬁdation—seed cultivation must not be set more than
one seedling to a hole:. - If precautions against mixing are taken, it is
perolssible to set two or thrée plants to a hole in the case of stock-

séed cultfvation.

8) It{is good to sétrthe plants in something like parallel rows to
facilitate recoval of off-types throughout the growing period.
9) 1In the cases of both foundatfon and stock seeds, off-types and weeds

eust be antinously removed im each cultivation stage.

10) Thoroughgoing measures must be taken to ensure good health by

protecting agalnst insects and diseases.

(2) Production systen for exteansion seeds

For the production of improved seeds, the seed farm should have

natural eavironweantal §0nditions: (2) stable clieate with no radical
changes in a place relétiyely free of plant disease, insects pest and
natural disasters, {b) sofl should be moderately and fertfle land especial-
1y not low-level production land especially, (c) the area should be

sunny and well ventilated and should be free of fogs and mists, {3)

upland rice requires irrigation at several degrees of intensity; wet
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Fig.5-1 System of P.S. & $.5. Production

—B.S.

Process of

E.S. §——2 Storage

préduct fon’
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— F.S,
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‘of seed . (8:8.)
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and Raising of seedling Pacagin_g me P Distributice

(5.5.)
Process of Transplant fng © Seed |
S.S (in fiecld) : inAspection
prodiiction
Tillering tine Pl’xce_SSing

A 4
Earing time

H_a"vest ing tine

£fiels ZInspection
{two or three timaes)

Y : ‘
~—Harvesting & threshing —PpDrying
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tields.ehould have a good supply of irrigation water and must be well

drained.

In this project, sced- cultivation districts are set up around the
5.7, c.. wlthin the d{sttict groups of sced-cultivating farwers (from
enty tb thitty to d group} are formed and include key farmers who are
enthusiastic about agriculture, technically skilled, and able to absorb
new technical ideas and who therefore take the lead in disseminating
sced-raising technology.

The félléwlng are- the eanuals of production methods for wet-fleld
(Lowland) ' aad dry-field extension- seed (upland) cultivation. Extension
seeds for tidal ricé are produéed in the same way as those for wet-
field rice, thongh they are grovn fn a region that suits thelr parti-

cular ‘nature.

Since théy wili bé uéedliof the actual raising of rice, extension
seeds must be pure and full and of good quality. Careful supervision,
s{pilar to that requived {n the production of stock seeds, must be
carried out., And investigations must be made during the growing period
and prior to harvest to deternine whether the seeds are suitable fOor use

as extension seeds.

Often during harvest control, seeds ave split and their quality
reduced, or contaminaticn occurs. This matter is discussed under the

section of Seed process.
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Manual of Cultivation for E.S.

~—A

Hork

l.

2.

3. .

Seed supply

Seced
(1)

preparation

Seed selectibn

(2) Seed disinfection
(3) Soaking of seeds
(4) Pre—sproutihg
Nurserxy
(1) Preparafion of

" purséry bed
(2) Type of nursery bed
(3) Area for sced bed
{(4) PFertilizer
(5) Seeding tire
(6) Rate of seeding

Lowland) —.
- Practical method

1. Use the good seeds selected carefuily
at seed farms and ceértified and
distribateéd. : :

2. Seedsi25 kglha. -

1. Select good seeds by specific gravity

“and then wash the séeds;thoroughly.

2. Separate good séeds by soaking water
before sowing at least.

1, Put seeds into a hemp sack and
then soak it fnto a solution of Uspulna
for 6 hours. o

2, Uspulun solution is needed twice of
'seed quantity. E

1 Soaking sceds in a hemp sack into flow-
ing water after seed disfnfection.

1. Take out Seeds vitﬁlsack'fron water a4
seeds with sack is kept for thirty eor
thirty six hours for hastening.

l.kiNuisery bed must be prepared one day

- before transplanting. :

2. Remove different varfety's hill ard
paddy stalk for the protection of
contanination 1f required

1. Narrow rice nursery and seni-frrigated
nursery.

2. WHatering is shallow, but be careful [
squall shower aad birds.

1. 1/30- 1/20 of the area of transplaatel
seedling.

1. All basic fertilizer 20 g Urea #308
T5P /w2

1. According to tradftional wanner

1. Seeding density and seeds Emount 0.1 -
0.09 /o, Push the seeds slfghtly after
seeding.
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(1) Age of scedling 1. Age of transplanting: 20 - 25 days.

(8) Hanagement and -}. Stand varfety's name notfce board in ficld.
water control

2. Be careful for water control.
(9)‘ ?iéﬁé”pfétcétiéﬁ_ 1. Take a suitable measure.

. from discase and
pest control

4. Paddy ffeld.

(1) .Erepa;atﬁph:of | 1. Rewove the different varfety's hiil and
paddy field i stalk paddy before transplanting.
{2) Plowing 1. The first plowing: 25 days before
. . R transplanting.
(3)'-ﬁérfowing ) 1. The second plowing and harrowiag:

12 days before transplanting.

{4) Puddling 1. Puddling and leveling:
: . . 2 days before transplanting.

(Above those are usefully for weed
contrel)

(5) Transplanting . 1. Planting density must be changed according
to soll fertility.

2, But row transplanting is better for
weeding and ploughing and other works

of field.
{6) Weeding 1. The first weeding: 20 days after trans-
planting.
2. The second weeding: 45 days after
transplanting.
(7) Disease and pest
control 1. The first protection on tillering stage.

2. The second protection on young eaxy
format fon stage.

3. The third protection on earing time.
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(8) Fertilizer
applie¢ation

(9) Roguing

(10) Harvesting

(i1) Drying:

{(12) Collection

1.

3.

1.

Change fertilizer by soil fertility 14

‘each reglon,

Basic fertilizer 1one thlrd utea, ali
amount TSP,

Top dress: the first tép dress: one thhu
Urea. Ureca.:
the second top dtess. one thirg
Brea.

Roguing anytime if found out ia field,
Contamination will easily beé found out

‘during beglaning of heading stage to

tipening stage.

Opticum harvest time is the rlpening
stage with a little number of blue rice
grain,

- Be careful contaminatidn.

Don’t expose to rain agatn after dry-

fog of grain, 1f so, it become the causeof

_occuring notched-belly ilce kernel

(split grain),

Seeds will be collected by §.P,C. at
appointed day.



Manual of Cultivation for ES

(Upland)

Work

Practical method

Seeds prepata{ion

fand preparation

' Seeding

Weeding

Intertillage

Molding

Hatvesting and
precessing

Rotation

1,

2.

Preparing good seeds such as full and
healkthy.

Sceds 40 kg/ha.

Pull and cut weeds in field.

~ {Growing green manure crops as pre-crop

on the fteld would be better.)}
Piowing on two weeks before seeding.

Rarrowing on 4 dJdays before seeding.

" Cuttfing furrow distance 60 cn

Applying fertilizer into the furrow.

Cutting furrow on the day of one day
before seeding, and fertilizing ialo

‘the furrow and covering with soil.

Seeding between 5110 cnm-in réw,
10 grainf/one hole.

The first weeding: 20 days after seeding

The second weeding: 40 days after seed-
iog

The third weeding: 60 days after seed-
ing

Intertillage is desirable at the same
tize of each weeding (three tices).

Molding also is desirable three tices
after weeding.
The first, second be slightly.
The third be heavy.

This s very usecful for the control of

tiller and the prevention of lodging.

Be careful for seed contanination.

Rotation 1s very useful to prevent
cont Inuous cropping injury, specially
for upland rice cropping.
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5-2-2 Collection, Processing and Distribution of Paddy Seed,

1. Organization

For the detalls of the organization, refer to ANNEX Fig. 5-1

Usually, the Organizatidn‘of the S.P.C. consists of two functions;
one is a marketing section and the other is engineering.

While the métkétinngéqtiﬁﬂ controls colléction of paddy, storage
of therproduct, distribugiéﬁ dﬁeraiiOﬁ and administration, the engineer-
fng ‘section controls the S.P.C.'s operation and management, In detafl,
apart from the operatfon of the plant ftself, méintenaﬁéé:df the facfli-
ty and equipments of the plant is required, at the same tfme the sectioa
is responsible for the managenment 6f the workshop as well as the control

of spare parts.

. In additlon, an adequate laboratory fs vequived for the independent
management of quality control of Extension Seed (E.S.) produced fn the

S.P.C. concerned.

Thé Manager of $.P.C. {s responsible for establishiag each plan of
operation, collection of paddy and distribution in compliance with the
plan of cultivation of the seed paddy, and general adeinistration.

The foliowing is a recomsmendation applicable for the managenent of
the S.P.C. providéd with a ninfwun nunber of staffs.

1) During the two months of paddy receiving period at the $.P.C., the
recefving, precleaning and drying of the paddy are executed. Upon the
completion of the drying, according to the varleties concerned, the

processed paddy shall be carried into silos together with the fumigant.

2) ' Upon the completion of the receiving operatfon, stored péddy shall te

discharged for further processing, weighing, packing, delivery and
distributibn.



7, Operation of the Seed Processing Centers

The‘blan"of‘ihe'oﬁeréiion'for‘the 5,P.C. shall be established in
co;pllaﬁéé with the ¢ultivation schedvle of the seed paddy. This should
{nclude the plan for collection and distribution,

3) €ollection of the Paddy

The plan of colledtion shall be established fn accordance with the
ptan of operation duly a¥rangeéd by the velevant S.P.C.

Thé manageément of the §,P.C, is responsible for the establishment
of the plan for éslledtion which Is applicable to the seed growers in
thé'#iilégé'uhlt:éssignéa;'by desfgnating the seed varlety concerned,
date, time and location of the collection.

Heanwhile, the séed grower should apply for §.C.C.S.'s faspection
before the harvesting at the paddy field. Then the harvesting shall be
done by cutting the stalk of paddy at the section, about 50 to 75cm from
. the pén{cie.A ' ' '

The stalk of the paddy thus harvested, shall be dried In the shed
as shown in ANNEX Fig.4-1, being left there for several days for drying
aad storing purposes, During the period, and until the date of collection
designated by the S.P.C., thréshing and winnowing the paddy shall be
conducted in the traditional method as shown In ANNEX Fig. 4-2.

In order to avold any kind of damage which will affect germination
rate, as well as for the rational opevation of the S.P.C. on and after
the collection of the paddy and further processing, adequate cave shall
be takeén for the haTvestlngfsd that the paddy be harvested with the
roisture content kept less than 201,

At least the seed grower should be fnstructed to do so accordingly.

"“The paddy shed can be constructed easily and economically by using
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the material avallable around the seed gtoweré prenises, Since it ig
considered to be the fntegral part of the collection sud control
system, the seed growers should be trained to the full extent in the
inportance of the subject matter.

In general observation, it is assumed that the‘tiqé bf'the col~
lection, moisture content of paddy should range between 20X and 16)
vhen it is dried naturally, before it 1s threshed..

In comparison with the paddy whose moisture content taﬁgés nore
than 20%, the paddy whose moisture content raﬂg¢s‘be;ween 20% and 163
might not be affected by damage,*eébeciallyutha; of deterioration of
quality within the short-tern storage. Accordingly, 1t is preferable
that the threéhlng shall be done on or just before the date of collec-
tion. Also, in this case after threshing, sun dryfng should abso-
lutely be avoided. For this purpose, the seed grower will be trained to

meet the above requirément.

A step chart of the paddy collection system is as shown fn ANNEX
Figo 5'2-

At the tine of the collection, the following points must. be checked:

3olstur¢ content Should be less than 20X

Teaperatuvre of paddy ¢ Heat damage shall be checked
Damaged paddy if any ¢ Other than heat damage
Adeixture ¢ Coatent of admixture
‘Height .t As required

- In case any damage i$ found, the faulty watertal shail be returned
to the seed grower.

Payment for the good collected seed shall be made in accordance with
quality concerned, for which the unit price s speciffed,
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Yor- exaiple, for a cvop season, approximately 60 days shall be
assignd for- the paddy collection, out of which about 45 days be alotted
for actual days for recelving, while another 15 days be scheduled for
P{eparatiOnVOf machinery and fnstrunents required for variety changes
andfor for ¢leaning opevation, fncluding days off due ¢o bad weather.
(flood damage), holidays; retiglous holidays inclusive,

g‘i{stgof the_pecessary_eqﬂipment required for weighing and moisture
tests‘at'tﬁé'time of collection is shown fn ANNEX Table 5-1.

b) Operation of S.P.C

The‘eﬁtife:piéture of the function of the S,.P.C., centralizing the
silo itself as an integral function, ts shown in ANNEX Fig. 5-3.

Sinéé the plan of the operation is scheduled In accordance with the
plan of ¢ultivation and the plan of collection conplying with the vari-
eties concerned a daily receiving - 0peratlon should be wmade basically on

.a"one dayfoné varfety" systeu.

However, in the event where many varieties would be iavelved, ul-
timately, there would be an lncrease n the rate of cleaning which would
result in a time loss. Therefore, it is recomsended that “a week/a

variety" method be applied.

The interfor cleaning applicable for the 5.P.C.'s machinery shall
be arranged so that the cleaning will take about two days, though it
depends on the $.P.C.'s capacity. For cleaning, 2 manval shall be pre-
pared for the complete works. At the saze time, check sheets such as

CIéJhiﬁg“chéCk'SHeeté,:shéll be used to facilitate the above work.

I order Lo maintain a successful weight control, adequates weighing
machines ave installed for the control of receiving and charging of the
paddy as well aé'aiéchafginé of it from the silo and other controlling

purposes fn ‘accordance with the flow of the paddy in processing. ¥Yor



the processed seed, that fs intended for storageand Inspeétion PUYpOSes,
a weighing machine with an ‘automatic sampler should be tnstalled,

On the basis of ‘the s8ilo operation; since vecelving, drylng,
cleaning, packing, storing and delivery are conducted in two stages
(periods), the staff will havé to work concurrently. ' Therefore srrange-
rent for job desériptien and dutiés of the mill supply acéording to the
velevant operation shall be made, as well as-an adequate efaploytient and
manpower schedulé belng established. '

By increasing numbér of operators, the seriés of the abdve centioned

operation can be achieved in parallel with other nécessitated works.

Por the opération scheduled on and after the required cleaning, ft
should be establfished in accordance with the delivery schedule.

The prodict, packed in a case containing a total of 60 kg of the
seed; fn 5410 kg small bag x 12 small bag/large bag, shall be stored in
accordance with the varfety.

For delivery and distribution, a truck with a 5 ton capacity, which
13 used for the collection, shall be employed. BN

A list of the number of staff and laborers fs shown in Annex table 5-1.

5-2-3 Distributfon

) Distributionjsysteé_ _ , _

At present, in Indonesfa breeder seceds ave delivefed to CSPs, foun-
dation seed to MSPs, stock seeds to seed-cultivating fares, and extension
seeds to general rice growers (Fig. 5-2) Central or reglonal government
organizations distibute all breeder, foundation, and stock seeds. Though
various zmethods are used for delivering seeds to seed fargs and rice
growers, in general, farmers obtafn seeds_dlfectly froa related organi-

zation ov from seed-producing farms., But it carrylng out this
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groject 1t becaie obvious that, unless this negative distribution system
is revised in favor of a posftive On operated by official authorities,

1t will bé imposslble to stimulate further development of improved-seed
cultivatibn. "To this end, ofiicial organizatlons must carcy out a
thorough program of fntensifled guidance. And for the distribution of
stock seeds to government-desiguated and commissioned seed farmers,

groups of seed farmers. should be formed arcund SPCs (4) which have mobfli-
ty enabling them to cooperate fan distribution. Tn this way a distribution

system that fits most smoothly 1nto the local tradition can be evolved.

) Distiibutibn'methods _

At present. the stipulated amounts of seed per unit of land area
are as’ follows: 25 kilograms for ordfnary wet flelds, 30 kilograms for
ridal fie}ds, aﬁd 40 kitograms for dry fields. SPCs pack seed in 510
kilogram %écké to preveﬁt waste after it has passed fnto farmers’ hands.
In additibn, upon receipt of orders, SPCs or ageat deliver seceds
directly to agricultural villages, where either the village or the
farcer—group organization sees to smooth distribution to fndivideal
{armers._("agent“ means branch office of P.T. Pertani or Sang Yang

'Seri,: KUD; sales agent for seed)
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s-2-4 Tralilag

(1) Outline of training (Refer to 5-2-1)

Agrléulturql improvement and extension activity fs very active in

Indonesta. In order to make the extensfon activity much more effective,

20-30 farmers should organize one uait centering on a key farmer which

can then be regarded as a neucleus,

In soxe provinces {(for example: Aceh) the key farmers arve intensively

trained once a year for about 5 days at a locatlon belonging to the

extenslon 6rganization.. In addftion, farmers join training courses

directly, openéd fn demonstration farms or at assembly halls built in

fields., However, the seminar and training fs not especially ¢oncerned
vith the production of good seeds.

It is necessary that in order to succeed in the project for produc-

tion 6f'ggdd Seeds; the staff meesbers working for goveracental seed farms

and ihé geed'b}odhéing faréérs participate in seminars and trafning.

(2) Content of Seafnar on Seed Production (Refer to 5-2-1)

Spebiéllty of rice seed production which is different from ordinary

rice cultivation, seed production rethods, caintenance of quality and

panaging techniques are the subjects scheduled for the seninars and
training.

1) The following subject matter is dealt with at each stage for the
people engaging In seed production.

Contents

{a)
(b)
(c)
(d)

Hethods

Heaning of extension of good variety:
Hanagenént and ‘dperation of the seed production project.
Hanagerent and system of seed growing

Seed control and marketing

Inspection of advanced areas and carrying out of short course trafn-

fng for about one wmonth.
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2) The subject matter and method of traifuing for members of Central g,,,
Farms (C.S.F,) and Maia Seed Farws (M.S.F.) are as follows.

Content:

(a)
(b)

()
(d)
(e)
()

" Methods:

The techaiqué of seed gtowlng and production:
Intréduction of seed variety, evaluat1on of préductivity

‘and study of testing methods,

Mamapgement of good varfeties and discrinfnation of hybrids,

'Crop protectien and policy thereof.
‘Policles for maintenance of soil fertiltty.

Method of extension and pélicy thereof.,

Trainings is carried ouvt once a year by speélfié pféfessional orgsats

in Indonesia. While, seminars are held by domestic specialists or with

the cooperation of specialists fronm abroad, training ia foreign countries

is also consideted as a possibility. A period of 6*10 wonths for trafe-
ing is desired. '

3) The content satter of the seninars and training for seed growers

and the way of tralning are as follows.

Contents:

(a)
()
(c)
(d)
(e)
(f)
(e)

Vethods:

Special characteristics of good varieties
Preparation of fields for seed production.
Seed cleaning for seed production.

The way of sowing in nurseries.

The way of fertilizing,

The way of panagerent for seed productien,

Harvest, presecvation and control of crops in good: condition.

Trainfng is maloly held once a year in the agricultural off season
at district training centers belonging to the Central Seed Farm (C.S.F.).
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The tralaning period 18 a maxinum of 5 days and the trainees will be the
representativcs of the groups of seed growers, however the max{mum

number of participants is limited to about 30 at one time,

“In addition, the CUltivating conditions of seeds im each area must be

stLdied enough s0 that seminars held in fields run szoothly and efffci-
‘:!nt 1)’-

4) Curriculum and tralning method for S$.P.C's adoinistralitfve officers

Iteas!

a) Assignment and responsibitity of S.P.€. and significance of in-
= proved seed. .

b): Coovdinationfadjustaent. of production of improved seed

¢) Hethod of $.P.C.'s administration (see 5-2-2)

1) Collection system
' ' employment
$1). SPC.'s work system
iii) Distribution system
d) ﬂetﬁbd'for Operation of Facilities

i) Basic theory of each function
£1) " Hundling method
114) Repairing work and remedies

Method?”

Detailed and precise trafning shall be made for each of S.P.C. staff
concerned jobwisely by efther consultant or supervisor who shall as-
signed during construction of S.P.C. andfor initial stage of its

start up.

Special constderation must be paid on trafaing and education of
staff for concerning with assignment and responsibility of S.P.C. where

the fmproved seed is proposed to be made.



5-2-5 Seed Control and Ce%fificétién'Ser%ice‘(Sécé)‘"-

SCCS was' duly established as one of the measures for develop-
meat of seed preduction and distributlon system organized by the
Indonesian’ Government and 1ts objective is to givc a gnidance, and
to conduct inspeétion and ‘certiffcatidn in the process of productlon
and distribution of seceds for quality control.

fhe objeciiﬁe of.establiéhment bf tﬁe service was proclai&ed
by President Decree No.72 of 1971 and the outline of SCCS was
deseribed in the Agricultural Miatsterial Decree 124/XPTIS/ORG/4
issued in the same¢ year and the conténts of the systeam and activity

vere described in detail in the Ministerial Decree 529/KPTSSORG/S
of 1978.

(i) Organization

The activity of SCCS i1s authorized to Director Ceneral of Food
Crops Agriculture.

The administration offices and laboratories have beea installed
in 13 provinces including 3 provirces where the project are
being carried out, and a centfal laboratory loca;es in Pasar-

Minggu to guide and supervise the techniques concerned.

The number, location and districts concerned are as follows.

SCCS No. - " location Supervised district
VI ' Tanjungkarang Lanpung Province
X Palembang South Supatera Province

and Bengkulv

XII Banda Aceh Aceh-Proviace

(2) 1Inspection and supervision

The objective items of SCCS are seeds such as rlce;, matae,

soybeans and horticultural seeds.
Concretely speaking, the activities of the organization are:

(a) Assessment of seeds {b) Seed tests at laboratorfes
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3,

(c) fssuc of ‘seed quality ¢értificate (d) Supervision of
d[striﬁﬂtéd'sééﬂs. ' '

The tost itéms of riée-seeds at laboratories are certifica-
tion of variety germination rate, gernlnating conditions,
purlty, sound kernel ratio and weight (weight of 1,000
kernel ) and tests are conducted in accordance with the
regulation of Agricultural Hinistrial Decree T, A5, 79 and
5&. In oxrdér to certify the quality of seeds harvested and
processed seeds as samples at sced farms are tested then

cortificates are lssued for good seeds.

The certified seeds are packed at 5 kg or 10 kg each, and
12 packégés'fof's kg (6 péckages‘{or 10 kg) are put into a
biggéflbég'and'dlStf}butéd.':labels wvhich have different
colors according toF.S., S.S. and E.S. are attached and the

results of tests for necessary Items are mentfoned therein.

Based on the team's observation, the objective provinces still
need fmproverent of staff activities, facilities and equipment
in order to achieve the objective project. The present staff
and ladboratories in the provinces are eentioned hereunder:
D.1. Aceh has approximately twenty (Target Eighty) staff
teobers and fts laboratory, Lampung has approximately thirty
five (Targét Eighty) staff zecbers as well as its laboratory,
but according to the staff the new laboratory will be set up

in fear future.

In respeét of South Sumatera, they are approximately forty
(Target One Hundred) staff members and a laboratory has not
beena provided yet, so that at present the existing laboratory

(Belitang) fs being used as a SCCS laboratory.

Out of 13 provinces where the activities of SCCS, have been
alveady started and administration offices are under operation,
Irplement and facilities of laboratory in Jawa Island have been
develspéed, whereas the activities have beea just started in
outer districts, '
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Even in three(3) objective provinces, it has really started fn
1981 and staff mewbers, equipment, facilittes, implements and
vehicles for activities use are being arranged and adjusted

and sufficient adjustment are desired in aCcofdance with pro-

gress of project in future,
5-2-6  Consultant

The Project Hainly consists of civil work, design of seed fares,
construction of structure, supply of vequived machinery'andﬁinstéllau

tion of facilities concerned.

1t is recommended that for the entire works:such as constrdction
design, preparation and evaluation of tender, suPeryjsorylpohsultant
works required for implementation, a capable consultant team consist-

ing of specialists and expert englneers shall be assigned.

5-3 Project phasing

The Project implementation would be phased over a five.year'period,
as seen in the following Table 5-1. Since the target yecar of the project
1s set at 1988, civil works for CSP and MSF should be:inltlated ia early
1983. Otherwise FS could not be produced within the thivd year of the
project. On the other hand the construction of the SP plant will be
completed by the fifth year of the project, before ES prodyction starts.

The distribution of the project seeds to vice farmers will start

in the sixth year of the project, while the seed processing will begin
in the fifth year of the project,

The allocation program for the investeent costs, fellowship and
tralning costs by year are fadicate in ANNEX Table 4-28 in detatil,

They are relating to the project phasing.

And the recurrent costs of the project will be expend from the first
year because staff wages and salarfes will need to be paid, and then
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the running costs and maintenances for facflities, bufldings and ve-
hicles will'ﬁﬁ deédéd. Most of the tecurreat costs begin to run out
"~ from fourth fléal‘ 6_f the project; From the fifth year, all expenses of
recurrent cbsgs will be regularized,

The wdrging éhpital should be prepared by the seed processing
eaterprise wfihinfihé fifth year of the project despite of being in-
cluded in théfpfojéct costs. '

The élldbatidﬁ of ‘the recurrent costs by year are shown in ANNEX
Table 6-3.
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CHAPTER VI PROJECT COSTS AND FINANCING






CHAPTER VI PROJECT COSTS ARD FINAKCING

6-1 The 1ndividual'work, such as construction seed production and

traimng wncer‘ned. for each scale of work and project cost is duly
described in chapter 4, paragraph 5.. Therefore in this chapter the
entire project costs and financing aré to be susmarized as follows:

At the 1982 price, the total costs of the Rice Seed Production
and Distribution Project are estimated at 31,197 million Rp, fncluding

about 60 millfon Rp of additional costs are estimated for the CenLral
Cold Secd Storage in Jakarta. Total project costs 31,197 million Rp
include 16 639 million Rp in forefgn currency (US § 25,442,000 ox
Japanese Yen. S 9&2 million) ‘and 14, 558 nillion Rp in local currency.
Ebteign currency has share of 531

. Total costs include not only investrents and recurrent costs but
also costs of local training and Central Seed Cold Storage, as well as
costs of the consulting work to complete the entire project,

'fhé—dété{ls'are'shnwn {n ANNEX Table 6-1 but a brief surmary 1is as

followst =~ |

. Components of The Whole Costs of Project at 1982 price

Local ?oreign' Total
Value % Value 4 Value Z
millien pillion eillion |
Rp Rp Rp
Investment® 13,115 30.1 15,135 91.0 28,250 90.6
Recurrent # 688 4.7 0 0 688 2.2
N vratntng 1 a3 0.9 0 0 132 0.4
| central seed _ | ‘ .3 (S 0.2
| cold storage*| - -3 : 31 0 0
Consultant 620 4.3, 1,447 8.7 2,062 6.6
Total 14,558 |100.0 16,639 160.0 31.197 100.0
 __

% physical contingency is iacluded
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The cost estimates ave based upoh'thé price at the end of February
1982, when the survey was conducted, and each conversion rate of Us$,

Japanese Yen and Indonesfan curveéncy is as follows!

1 US$ = 654 Rp. 1 Japancse Yen = 2,8 Rp.

: The'cbst estimate made for the favestment Is based upon the data
prepared by the Central, Local Governments; local contractors and supp-
liers of the equipment as well as the internationa1 agents for pachi-
nery, where applicable unit costs and quantities for different fteazs
ave given, The costs of fmported iteds are expressed in CIF of Jakarta
with additional allowance for loéal transportation which is calculated

in lecal currency.

The Cost of the machinery scheduled to be produced in Indonesia
under the jolnt venture including vehicles, and agricultutal equlpvent
is calculated based upon wholesale prices to which local’ traspoFtation
charges have been added. However, traﬂsportatiOn costs are included in
Indonesian Local curvency whereas the’ ‘cost of vholesale macbinery ts

included in f0reign curreacy.

Ten (10) perceat of the totatl project costs is alloted for physi-
cal contingencies while price escalation during the project years have
been oaitted from project costs estimation and no interest charges,

public duties or taxes duridg construction have been.made due to it being
a governnental project.

‘“The costs of procurezent of thé proposed jand have beea excluded

froa the project costs, as the land allocated for the project are State
properties. '

_ Consultant costs have been‘estinated based upon the previous
results, and include technical design, tendering and service charges
involved for the civil works, constructfon of structures and facilitatfen

of machinery vequived. Ultlmately 70X forefgn and 30X local curvéacy
are estimated for the consultant costs.



Operatfonal costs are estimated for seed production of the necessa-

ry P.S and S.$ as well as seed processing and control.

Moréover, all the dpetdtional costs, costs of fuel, repalring and
painténande of the facilitfes as wéll ‘as labor charges and salaries of
the staff cqncérned are included, whereas the amount of depreciation of
the iqveétgentzcosts and working capital costs required for procurement

of EiS;,_are-excludedl.

The cost estimates of staff salary and labor charges for F.S and
S.S. are based on the data prepared by the Local and Central Governments,
while the costs of fuel, repairing and maintenance of the facilitles and
other expenditures are based upon the data and statistlies supplied by

experts.

Also for this operational cost of the project a 10% physical contin-
gency is given against the total cost of the project, while a price

escalation has not been estimated in this stage.

“sifcé the production of E.S. is carried out by the seed growers
upon request by the Local go&ernments_concerned, a1l the expenditurés
: {costs) are déemed fot €& be included in the Recurrent costs of the
project. However, this rvelates divectly to the economic beaefits of
the project of which detafls are described in the next chapter.

" production Cost of E.S.

L {(Rp. 1000)
Proviace Lowland Rice Upland Rice Tidal Rice Total
Aceh 205,226 51,592 . 256,818
South Swmatera | 50,950 157,271 11,097 | 218,918
Laapung o -.“,_.176'_294 _ 141,235 - 317,529
e T aazore | ase,008 | miomr [ ss3ies

- _Note: Based dﬁ_i982'§ficé

Sourcé:j"fhc Provincial Agiicultural Services

. The cééﬁiéstimatés of local training are made based upon travelling
expenses, teaching material for which relevent data ave supplied by the

Governzent of Indonesia.

; Hupbef'&[ required trainees, duration of training ave detailed in

Chapter 4. Local training costs will be included in local currency.
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Finally, costs of the Central Cold Seed Storage shall fnclude cosyq
of Facilftation and rehabilitation of the existing storagé houses as
accounted for in the investmeat, and the obéfational,COSts which
include electrie power have been eéstimated based on the data available
from the Local Government.:. ‘

" Costs estimated for coolet systems are based on & C.I.F: value
calculated in foreiga currency while OperatiOnaljcdsfé’aTe inc¢luded in

local curreancy.

6-2 Estimation on the Project Costs with Price Escalation

AN 6f thé costs described above and in chapter four (4) and forcer
sectfon (6-1) are estimated based ¢n the price level established as of
February, 1482, However, the projeét will be conducted ovér 5 years
and its target is set a 1988,

Horeover, construction and eiviL works will comzence in and after

1983 and it 1is assumed that a price fluctuation will occur In the meaotlre
for which an appropriate price adjustment will be necessary.

The price index used for révision of the part &f theé project cost
belonged to foreign currency is obtained from IBAD's data, while the
project costs dépend on local currency were adjusted by Indonesfan

consumers price index forecasted.

The both price indices used for the revisfon are shown as belox:

Pric¢e fndex (Forééast)

Year International Price | Domestic Price
1982 100.0 . 1 100,0

1983 107.1 114.9

1984 - 114.3 _ 132.2

1985 121.7 152.0

1986 | 129,3 - - 174.8

1987 137.3 - 201.0

1938 145.6 S 23141
1989 154.1 265.8

1590 162.9 305.6

.= 18 —



Rea‘za‘l’ks H 1.

International ptiée.index is fixed 1a accordance

with Horld Bank's basic price forecast ia 1930,

2, As domestic price escalation rate, 15% is estinmated

in accordance with basic céensumers price index in
1977 - 18 basc.

The project costs_after price adjustmeat are indicated fn the

table below.

The total costs of the project for three provinces are

estinated at 45,896 million Rp with 20,921 million Rp of foreign currency,

inc]udé thé recurrent casts amount to 1,383 million Rp a year in the

target year.

Susmary of the Project Cost based on Actual Prices

(Exclude Central Sced Cold Storage)

million Rp
- Local Forecign Total
A. Investpents 22,547.8 | 19,224.8 | 41.772.6
Civil works 2,222.9 1,264.0 = 3,486.9
Buildings 17,613.2 $,584.3 | 23,197.5
Equipments 661.9 10,048.7 : 10,710.6
vehicle L] 580.1 580.1
Physical 2,049.8 1,747.7 - 3,191.5
Contingency ‘
B. Recurrent Costs 1,382.6 0 1,382.6
 C.8.F., M.S.F. 247.9 o 247.9
s.p.C. 1,004.7 0o ; 1,005.7
’ b
Sced Contyol 4.3 (1] % 4.3
Physical 125.7 o i 125.7
Contingeacy 7
1
C. local Trainiug 204.8 0 : 204.8
D. Consultant fee 840.6 1.695.9 2,536.5
G. Total 24,975.8 20,920.7 | 45,896.5
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Cost of Central Seced Cold Storage

1000 Rp

Local Forefga Total

A Investment Costs - 2,587 69,194 71,781
B. Recurreat Costs 2,383 0 2,383
C. Consultant fee 2,232 5,025 71,257
G. Total 7,202 74,219 81,421

Rerarks:

physical contingency.

Investeent Cosks and Recurrents Costs include

On the other hand, the costs for central seed cold storage are

estimated at 81 million Rp with 74 willion Rp of foreign currency.

Outside above costs, working capital for E.S. collection and E.S.

production cost are required.

Table 6-3.
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CHAPTER'V[I_BCONOHIC ANALYSIS AND PINANCIAL ANALYSIS

7.1 Economic Benefit of The Project

The econonic returas resulted from the project is the fncrease in

rice production which was caused by culutivating the good varieties

newly produced and distributed and the increase in income due to

incremental amounts of rice.

The increase fn rice production comes from two areas. One is the

increase in the arca where {mproved varieties are already cultivated

and the other 1s the increase in the area where local varieties are

still cultivated, -

The areéa of improved varfeties and local varieties by low-land rice,

wpland rice and tidal rice in target year, by 1988, are forecasted on

the basis of data presented by the Agricultural Services of the objec~

tive provinces, they are shown in the ANNEX Table 7-1.

On the other hand, the yield per ha

which is expected by replacing the

traditional seeds with project sceds is estimated in accordance with

opinions of agronomy specialists and breeding specialists together with

the results of field surveys and thus coaparing it with the actual rice

production made by farmers in objective areas as shown in the following

table.
Existing rice yield and expected yield
C ton/ha

| low-land vice | Up-land rice Tidal rice
_ . Existing - __Existing _ Existiang Ex—
Frovince leproved] Local Ex ¢ a Teproved[Local E:cted Imporved[Local p:cted
- variety }variety pecte varlety |variety P variety ?variety
‘:zehh 4.50 3.20 | 4.50 - 2.00 | 2.30 - E -
Maut .
Sumatera 4.16 2.10 1 4.20 - 1.50 § 2.20 3.00 | 2.10] 3.10
[*oeeng | 3.92 2.50 | 4.00 - 1.30 | 2.20 - ] -

Remarks: Existing yleld was esticated on the basis of the data

of the Provincial Agricultural Services and the vesult

of field surveys.




The replacement effect of Improved secd has been calculated on the basis
of standard yicld of Common BIMAS

The expected yield of rice mentfoned here fs to be yleld expecting

from the replacement the traditionally cultiyatedrfmproved varictics
with project seeds,and the cultivation oPQrated bf the f&llouing rethods
for improved rice seeds based on the Iatensification program of
Indonesia, namely, main faput such as fértilizers”énd:agtiéultufal
chemicals arée used and management practices afe’emplbyéd with sare

way except seedling. Therefore, the production is not so'big as
conparéd with the fmproved varieties which have been positively culei-

vated by farmers, but it is naturally larger than that of local

varieties.

The difference between expected yield and existing 91913 is the increase
in vice preduction which is to be obtained by this project. The
Inclemental amounts of rice in prodﬁction can be calculated with
oultiplying the forecasted area by above yleld., The yearly résult is
about 549,000 tons as shown io (ANSEX Table 7-2).

- In the case of iaternational cemmodity, the shadow pricé 1s adepted for
the price which 1s used for estioatién of gross Yevenue (ANNEX Table 7-%).
However, Indonesia has established a rice procurement organization and
adjusted the demand and supply, and controlled the floor prices of paddy
and milled rice. These floor prices are used for estisatfon of the
gross receipt from fnclezental paddy productfon in this project. The

price level in the target year is estimated to be 147.7 Rp per kg
(ANNEX Table 7-5).

On the other hand, the nret receipt was arrived at multiplying above
gross receipt by the profit ratio of paddy production per ton.

The profit ratio was estfrated by the data on paddy ptoduction costs,
as the following table.

Profit ratfo of paddy per ten after project

Provinces -land Paddy Up-land Paddy Tidal Padd;—w
S S R I e

Aceh 56.6 333 -

South Sunatera 51.5 30.2 554.6

Laxpung 49.4 30.2 -




.If the value of iIncrease in the net receipt of ricé is regavded as being
the net benefit in the project, the annual benefit which occur after

the target year fs 15,343 million Rp for Aceh, 9.695 oillion Rp for
south Sumatera and 11,759 million Rp for Lampung, the total being

16,797 nillion Rp ($56.3 nfllion or Yen 13.1 millfon at 1982 price.}
(ANNEX Table 7-3(2),

7.2 The balance of ecqnbﬁic_expense and benefit

As an econoalc expense,’ £.S. production consist and E.$. purchase
foupd are [urther added to the entire expense of the project (but,
exrluded Central Seed Cold Storage costs) mentioned in Chapter XI.

The econoblc benefits of - the project arise after the project seeds,
newly prepared dopinant E. S,  are processed and distributed.
But one thirds of the objective area is renewed in the first year when

the E.S. appeared then next two thirds will be reaewed in the second year

_ and finally whole area is renewed in the third year.

Accordiagly the revenue {n the first year will be 1/3, in the second
year will be 2}3 and whole revenue will be achieved in the third year.

The yearly‘balénce of ievenue'and‘expense is shown in the ASNEX Table 7-7.

The project ‘tera concerned to econoﬂic ‘costs and benefit is settled as
0 years by taking consideration of the working 1ife of the seeds
processing center and cechanical equipment as 15 years after the com—
pletion of construction. Including construction and rehabilitation

" of seed farms and S.P.C. that is about 5 years, the tetal of the project

period atounts to 20 years.

7-3 Economic Internal Rate of Retura and Sensitivity Analysis

In case the project tera is 15 years after construction and rehabili-
tation are completed, the econoalc internal rate of return (EIRR) of
the project is 36.51. This is lower than 50X over in both prolects

of Seed 1 and Séed [T Project which have been prepared, by 1BRD before.
However it is Yarger than 32I;Iinte:est rate of the coz=ercial bank,
which is regarded as the highest in Iodonesia (Refer to the following
table).
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Intevest vate of varfous banks in Indonesia

per fonth - per_year

R e
Commerefal Bank 2.55 ' : --31.87
Goveramsent Bank 1.78 22,25
BIMAS Credit 1.25 15.0

Accordingly, it can be said the project is economfcally beneficial,
In the econonic sensitivity analysis of the project}

(1) in case the investment costs increaée'by 307, EIRR is 311.

(2): fa case the benefits decrease by 201 EIRR is 30X

(3) 1n case the construction perlod is delayed ‘several years
internal rate of return is seldom influeaced, consequently,

the project does not seem to be economically unstable.

7-4 Financial Analysis of Project

The seed processing which plays the most important role inm the
project shall be analyzed from the financial view point.

As the financlal report from the operating Sang Hyang"Seri,éeed protessieg
center in Metro-city of Lampung shows in the ANNEX Table 7-8

The E.S.collectingexpense including freight per ton'is 4,190 Rp,
processing and proparation seed expeases are 40 020 Rp ewaking the
whole expense accounts for Je. 51 of total materfal expense 121,080 Rp.

The percentage of successfully processed seed amount to all seeds
anounts before processing s 71.3% (under 30X for low-land rice and te
percentage of the seed procéssing expenses is 191, about 2 tiwes, in
the case that the material expense §s 100.).

The price of processed seeds 1s 83% higher than the ES, buying cost even

whea the income from its by-products is deducted from seed processing,
and transportation costs.

As It is shown fn the ANNEX table 7-9 fin the project, the ratfo of sui-
cessfully processed sceds to all seeds are 80X for low-1and rice and 1t
for upland rice. However it has a little higher costs of processing,
51,566 Rp per ton for low-land rice, 51,588 Rp for up-land .f1ield, than
40,000 Rp in the case of Sang Kyang Seri.
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At present, the Indonesian Government is trying to make producer’s’
price of E.S. higher than the marketfng price of ordinary paddy from

the view point of the encouragement of secd producers and E.S. processed
are distributed at low price as much as possible by taking into

consideration the farmer's purchasing power.

iherefore, it is afraid to happen that the seed processing fim s
forced to sekl seeds in at a 1oss. It is necessary that the Central
Covernment make gqod policies for the seed project by taking into
considetaiibn of this point.
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