G-2 The Seclection of Tree Species and Field Crops: Points Requiring
Consideration

(1) The Sclection of Tree Specics and Field Crops

Tree specics and ficld crops were examined for seleclion according to their suitability in the
Project Arca. ‘Fhey were evaluated in a comprehensive manner based upon studies of

natural conditions (precipitation, atmospheric temperature, altitude and the soil quality),
cconomic conditions {(market demand, their marketability, transport factors and the extent
to which they could be cultivated intensively) and other factors (their durability under
conditions with no sunlight as well as their immunity to blight and inscct infestation). The
points of view of the region’s inhabitants were also surveyed.  Suitable tree species and
field crops were identified based upon the above conditions in the Project Area,

In particular, with respect (o being suitable for natural conditions, tree species and ficld
crops were sclected according to the following criteria.

® Their suitability to Schmit and Ferguson’s “Type A” classification of climates, the
“yolcanic ash” classification of soil and the altitude of the Project Area, as described in
Pedoman Agroforestry. Dalam Perhutanan Sosial, Perum Perhutani, 1990, (The

e

“Type A” classification refers to a climate where the ratio of the dry season, when
precipitation is less than 60 mm per month, to the wet season, when the precipitation
is more than 100 mm per month, is 0 - 14.3 percent; the dry scason lasts for only 0 -
1.5 months.)

@ Their suitability to the “B1” agricultural climate region, as described in Oldeman,
L.R.’s An Agro-Climatic Map_of Sumatra: Contributions from the Ceniral Research
Institute for Agriculture Bogor, No. 52, 1979. ( The “B1” classification refers to
arcas where seven to nine months of the year are wet months with high humidity,
when precipitation exceeds 200 mm per month, and less than two months during the
year are dry when precipitation is less than 100 mm per month.  According to this
factor, there is enough water to allow paddy rice cultivation {o be carried out with a
dependence on rain and it is possible to cultivate dry-field crops throughout the year.} f

(2) Necessary Points to Consider

In the Project Arca, there are permanent markets set up in Kepahiang and Curup. There
arc atso simple markets in other villages and these are open regularly, once a week. The
principal roads connecling villages to the markets arc paved and maintained relatively well.

From, among other things, marketability and transport angles, it can be considered that
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there is wide scope for the sclection of crops which can be cultivated.  The possibility to
introduce new field crops such as mushrooms is high, but in introducing such crops, trial
facilitics for experimenting wiih their cultivation are necessary.  Such things as home
gardens and demonstration plots are required. Furthermore, accompanying an introduction
of the merchandising agricullural and forestry products, and an introduction of the
merchandising of processed goods and cxportable crops, there is a degree of risk.
Sufficient examination of the special character of each of the products is nceessary before
they are intraduced.

Thorough caution must be taken in the selection of tree species and field crops where insect
infestation can be expected.

G-3 Estimating the Harvest Volume After Planning

In the Republic of Indonesia, monitoring examinations of an increase in the harvest volume of
trec specics and ficld crops in the post-planning stage arc carried out at demonsiration plots and
through conservation projects. There are many examples of increases in harvests after a
development programme is begun. The effectiveness of a careful selection of tree species and
ficld crops is evident in the volume of the harvests. In the post-planning stage, there is a
difference in the growth of the volume of the harvest from year to year, from region to regton
and from one undertaking to the other, depending on such factors as the introduction of
improved types of producis, the development of technology to do such things as fertilize and
prevent insect infestation, the influence of dry weather according to the year, and the degree to
which businesses can carry oul their ptans when they face budgetary restrictions in any given
year. There is a tendency to have lower yields of trec and crops after the end of business
periods when there is a lowering in incentives for farmers.

In this study, yicld estimales of trec and crops for successive years following the post planning
period were made wilh reference to examples of an increase for yiclds of a maximum of five
percent in arcas enclosed with wood-fenced/strip planting, a maximum of ten percent for bench
terraced areas and some ten percent with improvements in cultivation technology. The UP-
UPSA natural resource conservation project mode! units in Air Bening Village of the Study
Area and Kampung Melayu Village in the Project Area, as well as similar conservation project
cases were examined. The results of this are shown in Table G- 1.

~ 63—



‘Table G-1 Forecast of Changes Over Time in Tree and Crop Yiclds Following the Project

‘The percentage rate of increase in yickds of trees and crops

Number of years fromthe beginning

of the project } 2 3 4 3 6 7 8 9 10

£ 0 051 1 2 3 4 5 3 5

.iilood-l?cnccd and

Coffee ﬁclds Suip Planting

Fanm fand Bench tearacad 0 0 0 0.5 l 2 3 5 7.5 O

a}—fg‘;ﬁdds Cullivalirbln' tcch;m_
and farm fand | logy improvement

10 10 i0 10 10 10 10 10 10 10

Source: 1) Institutional Strengtheing for Evalvation and Effectivencss of the Upper Solo (Wonogili) Watershed
Protection Project. Project Planning and Implementation Unit, 1992
2) Feasiblity Study on Soil and Water Conservation Project for Ueiment Consultants Korea and Indonesia,
1088
3} Results of survey in Pusat Penelitian Kepi dan Kakao, Jember, Dinas Perkebunan, agriculiural
extension centers and demonstration plots, cle.

G-4 Measures to Improve Coffee Production: a Social Forestry Approach

Trees play three roles in agricultural production. They:
ay Tmprove the productivity of agricultural lands,
b) Enhance animal husbandry, and they serve to

c) Offer by -products for farming and income generation.

The social forestry development plan in the Project Arca is aimed at providing the third role
above. As examined under this paper, a large part of the population living in the Project Area is
involved in traditional methods of coffee culiivation. Because of their involvement, increasing
the volume of coffec produced and securing its stable growth are important incentives to

encourage the participation of the lecal populace in the social forestry development plan.

The social forestry approach examined here is recognized to contribute to the improvement of
coffec production through a technical study of research sesults without specific research
andertakings of coffee cultivation, utitizing general data on coffee cultivation.™

‘' DrIr. Ika Rochdhatun Sasteahidajat, D. Ir. Socmarne D.S.M.S. {1991): Budidaya Tanaman Tropika
P.S. Siswoputranto (1993): Kopi Internasionat dan Indonesia
Ir. Sri Niiyati, Ir. Dantri (1995} Kopi Budidaya dan Penanganan Lepas Pancn
Aksi Agraris Kanisuius (1974): Bercocok Tanam Kopi
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(h

Iatural condilions where coftec is cullivated in the Project Arca

@ Climate: The clearly dry season is shoit while the year to year change in precipitation

levels during the dry scason is marked.

As shown in scction 3.1 of this paper, most of the areas in the Project Area receive
more than 1,500 mm of precipitation annually; and there are many areas which reccive
more than 100 mm of precipitation a month throughout the year. [t can be considered
that there is no need to worry about insufficient levels of water for coffee production.
However, the variation of precipitation, subject to wide fluctuation from year to year
is marked. Dry years, when there is little rain and a parched climate, and years when
the dryness is less severe during the dry season, and there is high precipitation, almost
always alternate every other year. There is also the tendency to have especially dry

years every three years,

It is said that Caoffea robusta, cultivated by the large part of the populace, requires thiee
to four dry months where monthly precipitation is less than 100 mm. Precipitation is
the principal factor which determines whether the coffee plants flower, as rainfall has
an effect on the water level within the plant. To be released from their dormant stage,
the buds of coffee trees require dry conditions. When itis not dry, the plant flowers
in an irrcgular way or, in an unusual phenemenon, does not flower at all. While the
plant grows from the budding stage to the flowering stage, seven to eight days of rain
in one to 1.5 months arc ideal.  Because rain can harden the pollen and hinder
pollination, a period of about one month with no rain is required after the flowers
bloom. On the other hand, when it is extremely dry and the dry period lasts for a long
period, the ptant will flower abnormally and may net bear fruit.

@ Soik: Highly acidic soil is distributed widely and favorable lands, in terms of soil

conditions for coffce cultivation, are limited.

It can be considered that soil conditions suitable for coffee cullivation are limited to the
ACCI and AN I and AN 11 soil classcs. (The most appropriate soil class is AN 1)
(Refer to Table G-2.) Suitability is based on judgments made principally of soil
acidity in the Project Area. The soil standards’” originally deemed appropriate by the
Rejeng people, who form the dominant cthnic group in the Project Arca, as passed
down through customarily received tradition, can be thought to be farmland other
than paddy ficlds, the characteristics of which resemble those of ACC I, AN Tand AN
Il soil classes. These soils contain large basalt stones and have a thick black stratum.
It can be thought that the traditional culiivation of coffec is widespread cven on

2 Departemen Pendidikan dan Kebudayaan (1977/1978); Adat Istiadat Dacrah Bengkulu
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inappropriate lands where soif conditions are not goud because soil standards deemed
appropriate through custom were not transmitted in centers of population and among
increasing populations which had difficulty in securing appropriate lands (for cxample,
among populations of people of other tribes, young social classes or people who
immigrated spontaneously from other areas).

(2) Important problems with the coffee cultivation methods of people dwetling in the region

®  Coffec production levels are unstable duc to the cvery other year effect of flowering
and {ruition volumes of the plants.

It can be thought that one cause for the unstable levels of coflce production, and hence
coffce culiivation income, aside from the fluctuation of coffee prices, is the year to
year change in precipitation levels.

During years when there is much rain during the dry scason, the amount of sun light
is msufficient: the number of plants which flower decrease. The rain prevents the
plants from receiving pollen and fruition levels go down. On the olher hand, during
years when there is little rainfall during the dry season, because conditions hampering
fruition are less, the flowering and polliration of plants are promoted and it can be
thought that the phenomenon of fruit in abundance is produced. It is said that even if
there is an abundance of fruit produced, the coffec plant is not physiologically forced
to drop its fruit. When there are not sufficicnt carbohydrates produced, carbohydrates
stored in the trunk and branches of the tree are sucked upwards and the roots of the
plant decay.  As a result, the coffee trees lose their strength and their branches
experience die back; the trecs stop growing branches.  The following year, the
branches on which buds form become fewer in number and there is adecrease in the
volume of fruit borne. When this die back process is repeated (alternate year), it can
be thought that the tree age for fruition becomes shorter, due to an early decline in the
tree’s strength, and the Life-foree of the trees drops rapidly.

According to results gathered from interviewing people involved with the study, in
comparison with Lena coffec which was cultivated formerly, the branches of the
Maia coffee plant, which has begun to be cultivated recently because of its farge fruit
size, begin to decay and the tendency is for the plant’s fruition period to shorten to
about five years. This phenomenon, of an alternate year repetition of this tendency, is
thought to take place. The decrease in (he abundance of fruit can be thought to be
connccted with the stability of the volume of coffec harvested,
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@ The volume of coffee produced decreases according to the increase in obstacles,
including insect infestation and a growth of impediments due to inadequate nutritionad
levels.

Color discoloration and the decay of leaves can be observed on coffee plants cultivated
in the Project Area as shown in Table G-3. As the immunity against blight and inscct
infestation of Coffea robusta is high, there are few outbreaks of damaging factors (o

the crop on a large scale. Planters are, however, very much concerned about the
possibility of damaging factors as they fear drastic decreases in harvest volumes. The
die back phenomenon as an alternate year cffect as discussed above, and impediments

to growth due to filamentous fungi or insufficicnt nutrition, arc a cause of worry.

The soit in the Project Area is considerably acidic (about pilS) with onc parl being
excessively so (about pH4). The level of exchangeable bascs, substances capable of
combining with acids to form salts, is low. Furthermore, the supply of organic matter
in the soil is limited due to the pruning of branches during the praning scason and the
cutiing of trees during the felling season. These branches and trees are taken away to
be used as firewood, while the surface of the ground is burncd and cleared away at the
renewal time for trees. On the other hand, weeds mostly belonging to the herbaceous

plant family of Gramineac, with mat-type roots, grow in conflict wilh the many thin

1

roots of the coffee trecs which grow in the upper layers of the soil. Weeding is
required habitually. And it is these conditions which trigger erosion. The surface soil
is lost and nccessary elements in the soil tend to be exhausted. The depletion of
organic matter and the class of bases in the soil is rapid as only a small level of organic
malter can be retained.

The field survey of people dwelling in the area indicates that the places known by
inhabitants to produce low coffee yields are excessively acidic arcas. The chemically
low fertility of CM I, CM I, AC and ACC H soil classes tends to be scattered widely,
as indicated in ‘Table G-4 of (his paper which examines elements which impede coffec
growth in the Project Area. ‘There is the possibility that there are nutritional
deficiencies of potassium and nitrogen in some soil units {Dystric Leplosols) even in

[t

favorable AN I soil class zoncs. The withering of branches, in pasticular, is thought
to relate to a shortage of potassium. The standard number of irees planted on onc
hectare of plantation land requires 135 kilograms of nitrogen, 34 kilograms of
phosphoric acid and 145 kitograms of potassium chloride (potassium 60.9 kilograms),
assuming that the supply of these elements is none except from the soil {the depth of
the soit is supposedly 1.5 meters). In ANC soil zones where inorganic substance
accumulations are presumed to be the highest, these clements will be depleted in about
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44 years. For ACC 1 soil areas where the accumulation of cifective phosphoric acid is
estimated to be the highest, the clements will be depleted in about 54 years and in
ACC 1 soit areas where the exchangeable potassium content is assumed to be the
highest, depletion will take place in about 41 years. It is necessary to pay attention to
the circulation of the bases. (Table G-5 refers.)

(3) Counter measures to improve coffee production through a social forestry approach.
1) Agro-forestry: the planting and management of shelter trees

@® The stabilization of blooming trees and the volume of fruit borne depend on the
effectivencss of shelter provided by sheltering teees.

The effoct of shade provided by shelter trees is to reduce the number of flower buds,
and as a consequence, the number of flowers blooming. However, shelter trees
prevent the flowering of the tree beyond the ability of its leaves o assimilate nutrition
and the absorption power of ils roots during dry seasons when there is little rainfall.
It is afso possible that shelter trees prevent the die back phenomenon and also stabilize
the annual range of fluctuations in fruition. In this respect, they make prevention
possible to nol waste nulritious substances stored in trees. As a result, shelter trees
prevent a decrease of fruition during the following year and make yearly fluctuations
in the volume of coffee produced smaller. On the other hand, when there is much rain
during the dry season, the rain drops can hit the flowers directly and harden the pollen,
diminishing the number of flowers pollinated.  Trces lo form a crown which can
obstruct the rain are thus required. The number of shelter trees must be increased, but
they must allow the level of light which hit the coffee plants to be maintained so that
light saturation tevels (of 10,000 - 20,000 lux) do not fall. (Reference is made to
Scction 5-3(1) 1) @ and E-6 which shows (he results of an examination of sunlight
levels in the coffee cultivation arca.)

@ Planning the maintenance of organic matter in the soil surface to maintain the soil’s
productive strength.

As Fig. G-1 of this paper shows, there is the tendency for the volume of organic
matter in the surface layer which fosters coffec cultivation to increase as the average
height of sheltering trees grows and the soil surface becomes thicker. The more that
the voluine of organic matter in the soil increases, the stronger is ifs resistance to
cclipse damaging elements, The richness of the soif contributes to prevent soil grosion.
When soil erosion decreases, there is a decrease in nutrition lost and the supply
sources of bases can be maintained.
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For these reasons, the preservation of surface seil and the cirealation of organic matter
in the soil are important. The difference in factors which are dependent on the average
height of the trees which shelter the coffee plants is thought to resuit from the
difference in the volume of fallen leaves (the leaf volume) which corresponds to the
number of years which pass from the planting and germination of the plants.  The

maintenance and increase of organic matter in the soil require the growth of Kayu res

(Gliricidia mactlae) (of Fig. G-1) and other shelter trees which remain even during

the coflee tree rencwal period.

The traditlional coffee cultivation methods of the inhabitants of the arca docs not
requirc flat surfaces, and the influence of letling lands lic fallow which accompanics
the development of terracing is great becavse coffee is a tree crop.  “Fo maintain
organic matter levels in the soil which arc appropriate for coffec production, it is
advisable 1o introduce metheds which require limited working of the earth lo preserve

the surface of the soil and retain suitable organic substances.

2y Fetilization

Since it requires a long period of time before shelter trees have grown tall and a cultivation
1 method is established to maintain the circulation of organic substances, lfertilization of
coffee trees is carried out to supply organic matter and salts which flow out or have been
lecched from the fields for culiivation and revive the strength of the trees. I the soil
condition can be revived with fertitization, growth impediments or the alternate year effect
diminish in number. Feriilization is considered to be uscful in prevenling harvests from

diminishing or fluctuating.

3) The introduction of apiculture

From the results of the study described under (1) @, during years when there is much
rain during the dry season, pollination should be encouraged as rapidly as possible on
days when there is no rain. Bee cultivation is being introduced to promote pollination
during the flowering period when there is rain.

- 4) TImproving access to technological infonmation

A diffusion and publicity system concentrating on technical information needs to be
established as described below.
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@ fechnical standards appropriate for the area and its inhabitants

As the socio- economic cultural condition survey shows, because fertile land in the
arca is abundant, and the inhabitants are, to a large extent, spontancous migrants,
many inhabitants arc careless in managing fands. Many spontancous migrants arc
temporary farners who give up lands as their productivity diminishes. In this respect
it is desirable to establish technical standards which would reflect condilions in
specific areas and coffee cullivation methods used. Fertilizing the land is costly where
the soil is acidic. Itis thercfore nccessary to establish low cost and labor -saving
fertilizing systems. To prepare such systems and put them in operation, it is desirable
to consider the chemical nature of soit acidity and the balance of clements in the soil.
At the same time, enforcement of fertilization and cultivation tests through the
application of a mixture of organic fertilizer and green manure is required.  This
should result in improved soils. With such improvements, the capability and number
of staff responsible for specific arcas should be enhanced. Technical information
should be collected and disseminated more casily.

Measures 10 counter damage caused by blight and harmful insccts

Among countermeasurcs for damage causcd by blight and insect infestation, measures
against damage by fungi are costly and include the spraying of insccticide and the
removat of damaged trees. In particular, with the growth of fungi, soil contagions
spread rapidly as repeated coffee tree cultivation of the same species on the same
ground is made. A long time can clapse before a serious outbreak becomes obvious.
And when blight or insect infestation break out, the resulting damage is substantial.

The effect of spraying insecticide can be minimal.  Countermeasures are thus very
important.

To avoid damage, it is desirable to organize a system for disseminating information.
It should be possible to obtain information for ameliorating the soil in areas where
growth is not disturbed (damage -contained soil) and in areas where growth is
retarded easily.  An information system for distributing sterilized saplings to replace
damaged trees is also desirable. Market prices tend to fall when mutations take place
in specics from autogamy. It should be possible to maintain price levels, however,
through lincage managenient with distributions of distinct lineage saplings.
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Substances Content on Coffee Cultivation Land at the Soil Survey Point




G-5 Project Area, Number of Trees to be Planted and Breakdown of Trees
to he Planted by Work Item in National Forest and Private Land

Table G-6 Planned 1.and Arcas Concerning the Project in National Forest and Private Land

Wark Planned Arca
National forest | Social Oricnted Planting of useful specics Altitude 900 m or tess 930 ha Py
Rehatilitation ARUNE OF USCILT Specics F
1,597 ha T
(1397 1) Altitade 901-1,500 m 637 ba
Altitude 1,501 m or more 30 ha
Social Criented Border tree planting 30 km
Private land Agro-Forestry Complex Upper tree planting Altitude 900 mi or less 20,542 ha
Development (Existing) PPerive pranting
24,809 I b T
( ¥ Altitude $01-1,500 m 4,267 ha
. . Wood-fenced 6,150 ha
Soil conservation S
measures (6,330 ha) Wooc!-fcncmi and strip 180 ha
planting
Agro-Forestry Complex  § Tree planting (2,145 ha) | Altitude 900 m or less 1,775 ha
Development (New)
Altitude 901-1,500 m 370 ha
Soi . Wood-ferced 530 ha g
ail conservation i - — b
Jncasuies (545 hﬂ) Wm..‘-fcnccd and Sll'ip 15 ha
planting
Conscrvation plantation development 418 ha
Dry crops ficld improvement: bench terrace formation 1,442 ha
Check dams 16
Riparian afforestation 205 ha
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G-6 Main Changes in Land Use Resulting from Project lmplementation
The main changes in land use resulting from the Project are indicated in Table G-9.

Concerning national forest, the arca of coffee fields is reduced while the area of man-

made forest increases. Conccrning privale land, the area of coffee ficlds posscssing

uppet trees of sparse crown, dry crops fiekd without terraces and shrub land is reduced,
whereas the area of coffec ficlds possessing upper trees of dense crown, dry crops fickd

with terraces and man-made ferest increases.

Table G-9 Main Changes in Land Use Resulting from the Project

Before Projoct After Project
Land Use Arca (ha) Ratio (%) Area (ha) Ratio (%)
National forest| Coflee field 10% or less * 324 0.61 0 0
1t ~30% * 472 0.89 - 0 1 0 _
_3_!_‘:_?70% * 30t —1.52- 5 o 0
&7!%.(" morne ¥ 0 B 0 _C;_ o ;)
i" Man-made forest l039__ N 1.97 2,616 499
Private land Colfec ficld 10% or_l_c_ss * o 4,688 8.87 _________0__ 1 70
11 ~30% * 2,722 5.15 0 0
31 ~70% * ”'72§ 33.56 ] 7 40_
71% or morc * 63 —672_ B -2_6.9547”7 7?.02
Dry crops ficld without temaces 4213 7.97 | 2,745 | 75 19
P__‘Z'ﬂ‘_’[’s ﬁcl_d \fiﬂ:t terraces 175 0.33 1.617 3.06
Shrub land | 3,575 6.77 1431) | 2.11
Manlrn.;mc forest - 0 _ 0 i 77418 7 0.79
Total 35,800 67.76 35,800 ;3;1_76

MNote: The ratio of Fand use is the ratio with respect to the whole Project Area.

*. Crown deasity of upper trecs
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G-7 Effect of the Project an Soil Erosion

Table G-10 Estimated Soil Erosion Prevention Effect Ratio after Peoject Implementation

{Unit: 9%)

National Forest o Prvaekad

Project w‘é;;a!ﬂ(hii;‘n!cd Agroforestry Agroforestry Conservation | Dy Crops Ficld

Year Rehabititation Complex Complex Plantation Improvement Total

Development Development Development
(Existent) Newly)

I 00 3 00 | 00 4 0O 4 00 4y 00
2] _eo | oo | o0 00 |12 | 12
3 e | ee | 00 00 |\ w7 | w7
4| eo p 00 | o0 4 00 | 221 | 20
K 00 | oo | oo | oo | 296 | 296
R Y 0.9 310 46.6
"""" 7| 0 1 we | es | e | w9 56.7
849 | 20 2 3.0 370 671

9 L 1.2 28.0 1.677 4.(?_ e 37.0 - 178
w97 | 30 | 29 | se | a0 | s
T 1 20 20 50 170 97.1
12 12.3 20 | 20 5.0 370 | 983
N By 20 20 50 4 om0 | s
| 17 a0 20 | sa 310 99.7
5 | ko 20 2.0 5.0 37.0 100.0
16 o | w0 | 20 | 50 30 | 1000
| o 420 2.0 5.0 37.0 100.0
BTE 14.0 20 | 20 s 370 100.0
o | w0 | w0 | 20 | 5o | a0 | 1000
20 14.0 a0 20 50| 37.0 1000
| ke 420 20 . so 370 100.0
2 | wo | awe | 20 | so | e | 1000
3| Mo 20 | 20 | 50 | 30 1000
| om0 | oo | 20 | 50 17.0 100.0
s | a0 20 20 50 17.0 100.0
26 | 10 | a0 20 50 170 100.0
v | ue | a0 20 | s | wmo 1000
| owo | a0 1 20 | 5o | w0 | 10
29 140 20 2.0 5.0 370 1000
30 14.0 420 2.0 5.0 37.0 100.0

Note: This table shows the pereentage of reduction in soil crosion caused by the implemeantation of each project
item. The persentage is 100 when the the project has enough effect.
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Table G-t 1 Piediction of Soil Frosion in a Watershed of a Planncd Check Dam
and Sediment at a Planned Chieck Dam

Without Project After Project implementation 1
Implementation -
Projeat Annual Soil Reduction in Soil Soil Er;\t;icsn Sedimentata Planned
_ Yew | Frosion@yew) | Lrosion (e | yew) | Chock Dam Wyean)
1 4,263 0 4,263 G
2 b 4,263 84 | 4,I7'i9 1,439
3 4,263 170 4,093 1,409
4 4,263 257 4,0?); . 1,379
s 4,263 343 3,920 | 1,350
6 4,263 541 _ _7.:’_122ﬁ - 1,281
7 4,263 658 777”37,6(7}5 124
. g 7 4,263 779 _3:434 7 £,199
R 4,263 903 ) 3,360 1,157
10 4,263 1,030 3,2%";' 1113
nm i 4,263 1128 3,135 1 079
7 12 B 4,263 l,lfﬂ - f’:};‘?ii B I.f;?i
i3 ‘Af,_?ﬁﬂ l.NISI ___3,_1;2 ] 1.071 -
14 4263 Liss . :’J,IES L 1,069
15 26 el | a2 | 1oes
) 16 4283 1,161 3,102 | 0 )
Total 63,208 nees | 56543 17000

Netes:
1) A sedimentation capacity of a planned chieck dam is assumed to be 17,000 1.
2) Catchment arca of a planned check dam is assumed to be 125 ha.
3} Current average annual soil erosion in the watersheds of planned check dams was estimated at 34.1 Uhafyear.
{CI. main reporl)
4) SDR of the catchment arca of a plannad check dam is calculated to be 0.344 using the following formula.
SDR=36A"? "where, Az land area (kin?)"
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Table G-12

Controlled Soil Erosion in the Project Area and Controlled Sediment

Runoff from the Project Area after the Project Implementation

Controlled Sediment Runoff from the Project ]
Area (yean)
Project Year | Contedlled Soil Erosion in Excluding Effeci of Including Bffect of
the Project Area (Uycar) Check Dams Check Dams
! L R e 0
b sme ) 3120
) 37968 | 29 _ 6247
R a8 I
NI I T Lo 102
i 6 1 120,473 ) - 9.326 14,304 B
! 146,633 11351 A6
KR 13433 | 02
o | e b s 0038
o b 229,348 e Laom
u | asiao 19,453 3 23611
e A 19682 BB
oo | aseare | wess | mse
B ___l__n!___ o 257,955 ) i l9_.968 o 23.95‘_2_
15 258,694 20,025 24,000
6| e wos | maw
17 258,694 o 7_ i ____“_%9.025 i 21,595 o
18 2s8691 | 20005 B 20,123
| esses | e 0005
20 | s ) 20025 005
A e 2005 20025
o2 | asses | wes ) 200
723__ ) B 7777772758,69-1 - B 20,025 20,0'%5 .
24 b 258694 20,025 20025
B e 2S00
...... 26 | e 20,025 20025
__277*_ N 258,694 L 20,025 20,025
28 58601 | 20025 L0025
R o 253,694___“ __________“_219,_0—_2_; . 20,025
L 88601 .. .oms 20025
i Total 6,220,822 481,543 544,721
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G-8 Preparation of Social Forestry Project Maps

The social forestry project maps will be prepared in accordance with the basic concept described
in 7.1 of the Main Report and based on the land use and vegetation map (scale: 1/25,000),

incorporaling the findings of the present Study.

There is a total of cight maps which are submitted separately from this report. The legend used
on these maps is shown in Table G-13.

Table G-13 Legend of Social Forestry Project Maps

LYEGEND

A j Social Oriented Rebabilitation
Upper Tree Flantation

I 1 l Upto 900m Suitable Specias

2 903 ~ 1,500m Suitable Species
l 3 Moze than 1,500m Switable Specics

B Agooforestty Complex Develapment (Existent)

Upper Tree Plantation

1 l Upto “00m Suitable Species
[ 2 | 901 ~ 1,500hm Suitable Species

Soil Conservation Work

‘II No Coaservation Work

b wood-Fenced Conservation Work

c Wood-Fenced and Strip Planting Conservation Work

C Agroforestry Cemplex Development (Newly)

D Conscivation Plantation Development

E Ory Crops Field Improveaent: Bench Temace Work

e we we . New Road

V/ : Type A Trial Plot
Q\ﬁ : Type B Trial Plot
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H-2

Financial Analysis

Financial Anatysis (Analytical Basis for the With-Project Case)

Unit: Rupiah

Cost Estimation . Benefit Estimation Net Cash Flow

Constant Nominal Constant Nominal Nominal

i 5456,482,184 5810035418 5,025,256,650 5371024616 ~-433.010,802
2 18,798,241179 21,466,764,011 27,180,531.074 31,805,836,896] - 10,339,172,886
3 31043981,693 37,949,226,623 46,648,964,980 57,146.288,006 19,197,161,383
4 42,179,502 347 55.188,117.495 65,531 811853 85,898 837,506 30,710,720,010
5H 53,430,688421 74,860,919,687 84535416536 §118.565,294,769 43,704,375,082
8 63,529,231.571 05,840,865,769| 106878338851 160,395,567.068 64,554,701,299
1 71,731,086,684] 115025,285065] 129,226573,582 207,509,638,126 92.484,353061
8 68006,238536] 118479,656066) 135928,169,300 233551,620,127] .115071,964.061
9 69,247,173,718] 127.308,104,457| 141.354,941,724 759.875,294833] 132567,190376
10 60,508,385,007] 136,733513909] 142874967349 281,056,685943] 144.323,172,034
i1 70984.881463] 145,412,666,331] 143.293276645] 301,611,133,009] 152,198466,768
12 80,869.614,966] 182,133,866,628 150,409.420514] 338,750,831,782| 156,616,965,154
i3 90,686,057,150] 218539,341408] 157815914582 380311.892704] 161,772551,293
14 02021527637 239.601,461,226] 104,307,312,134 397886673962 158285212,736
15 950637874431 262.283987934| 157.042,735805] 433,285,861,326] 171001873392
16 97744091811 2885592214271 167.381,104,038] 494,136427538] 205577206111
§i 9749441780t 307957373488 180271824612  569464,334584] 261,506,861,096
18 £8,726,685808] 299.880,189,080] 181,312681,000 612.824582816] 312934,393,736
19 80,941,026987| 292,7254528121 181,591,879,434 656,732,032,112] 364,006,579,300
20 80,359,073,131] 310.964,256,716] 190,470.240,392 737,059,729.813F 426095473097
21 80507,856,707} 333,347,802361| 197,193464400| 816491839.261| 483,144,036,900
22 79847546,880] 353,756,710,718] 198.658527,676] 880,137,086,899] 526,380,376,181
23 79,344,044.175] 376,132810861| 193,146,498.336] 035,319,392,607] 563,186.581,746
24 79.330451.633] 402.393,161.260] 197.661,000,277] 1,002,609,125,780] 600,215964.520
25 70.328846092] 430551.973470| 187597,107.608] 1072,444991,423] 641,893017953
26 80561438247 467.848,704,040] 200595033368 1,164926153,757] 697,077.449,717
217 80,644,545043] 501,114,527 952] 199,950,523.555} 1,242,714,640559] 741.600,112,607
28 81.186043583] 539,798.865,128] 201406958535 1,339,122312635| 799.323.447,506
29 81,789305646] 581870,144244] 196398665577 1397230591039 815.360,446,795
30 82351013092| 626899,751447] 185011,310,625| 1,408.353,282,255f 181,453,030,808
Total | 2.174.965,123530] 7954 444,151,033] 4522 347,457,102] 17,626,535,803,841] 8.672.151,046,807
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TOTAL OF ANNUAL INVESTMENT PLAN

__Unit: Rupiah
fchi-4 tchi-5 Ichi-6 tchi-8 lchi-8 __lchi-10a
930 631 30 20542 4,267 _. 6150 o)
1 Q 0 Q 0 0 233,160,000
2 138,720,000 63,238500 5364.000] 2901887250 424,888,000 235840,000
3 155,040,000 70,265,000 5364.000] 29508681250 439,010,000 235,840,000
4 155,040,000 70,265,000 5364000 2908681250 439,010,000 235,840,000
5 155,040,000 10,265,000 5364,000] 2,908,681,250 439,010,000 235,840,000
6 155,040,000 70,265,000 5364,000] 2908681250 439,010,000 469,000,000
7 o] 0 0] 2908,681250 439,010,000 471,680,000
8 0 0 0 0 0 0
9 B 0 0 0 0 0 0
10 0 0 0 0 0 0
Total 758,880,000 344,298,500 26,820,000] 17,445293500] 2,619938000] 2,117200,000
Ichi-10b Ichi-11a tchi-11b lehi-12 Ichi-13 ichi-14
530 180 1. 15 L7715 370 ha 418 ha
1 24,120,000 0 0 ¢ : 0 0
2 | 29480000 24,210,000 3.631,500]  1,010,815,750 182,868,000 68.484.000 ‘a
3 29,480,000 48,420,000 3,631,500] 1010915750 195,830,000 74,630,000
4 29480,000 48,420,000 3,631,500 1,010,815,750 195,930,000 74,630,000
5 29.480.000 48420000 3,631,500 1,010915,750 195,930,000 74,630,000
6 24,120.000 48,420,000 3,631,500] 1010915,750 185,930,000 74,630,000
Ji 20,480,000 10,840,000 1,586,000 0 0 0
8 o 0 0 0 0 0
9 0 0 0 0 0 0
10 0 0 0 0 ¢ 0
Total 195,640,000 228,530,000 19,7153,500]  5,054,578,150 966,588,000 367,004,000
lchi-16 lchi-17 lchi-18 Total
1,442 ha 1,442 ba 30 km
1 326,203,500 120,696,000 0 104,179,500
2 335,457,500 124,120,000 80,262,000  5,629,366,500
| 3 335,457,500 124,120,000 80,262,000  5.717,047,000
4 335457500 124,320,000 80,262,000  5.,717,847,000 !
2 335451,500 124,120,000 80,262,000] 5,717,041.000 h
6 0 24816000 80,262,000]  5510,085,500
7 ¢ 25,520,000 0] 3.886,607,250
3 0 0 Q 0
9 0 0 0 0
10 0 0 0 0
Total]l  1,668,033.500 667,512,000 401,316,600| 32881.379.750 0 0
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N

Annual Investiment Plan for Road

, Nursery, and W.S. Air Lanang (Government Accout)

Unit: Rupiah o

Yearj Road Nursary W.S. Air Lanang|Grand Total

Construction  [Maintenance  |Total N

M i 009,291,241 0] 509,291,241 84827600 131,176,100; 725,294,941
A 2] 10913383713 2,787,323]| 1.094,125606] 29,111,040 0]1,123,236,136
T 3| 1091338373 8,760,158] 1.100,098,531] 30,652,320 0[1,130.750,851
E 4] 1091338373 14,732,893] 1,106071,366| 30652320 0}1,136,7123,686
R 5] 1091338373 20,705,828} 1,112044,201| 30,652320 0]1,142,696,521
! 8 0 26,678,663 26,678,663] 30,652320 0] 57330983
A 7 0 26,678,663 26,678,663] 15,020,610 0]  41.699.303
L 8 0 0 0 0 0 0
S 9 0 0 0 0 oL 0
10 0 0 0 0 0 0
Total 4,874.644,734 100,343,628] 4974,988.362] 251,568,560 131,176,10015,357,133.022
i 43,793,963 0 43,793963 0 D] 43,793,963
L 2 93,844,206 2533930 96.378.136] 12260472 0] 108,638,608
A 3 93,844,206 7.963,730]  101,807,986] 12908,601 O] 114,747,587
B 4 93,844,206 13,393,630} 107,237,836 12,909,601 0] 120,147,437
o 5 93,844,206 18,823,480 112,667,686] 12,809,601 0] 125577287
R 6 0 24,253,330 24.253,330] 12909601 0] 37.162,931
1 0 24,253,330 24,253,330 6,326,127 0] 30579457
8 0 0 0 0 0 0
9 0 0 0 0 0 0
10 0 0 ] 0 0 0
Tota 419,170,787 91,221,480] 510,392267] 10,225,003 0} 580.617.270
1 553,085,204 0] 553,085204] 84827600 131,176.100] 769088904
T 2| 1,185,182579 5,321,253] 1,190,003,832) 41371512 0}1,231.875,344
O] 3| 11851825719 16,723,938] 1.201,906517] 43561921 0]1.245468.438
TL 4] 11851825719 28,126,623} 1,213,309,202] 43561921 0]1.256.871,123
Al 5] 1,185,182579 39529,308| 1,224,711,887] 43,561,921 0]1,268,273 808
L 6 0 50,931,993 50,931,993 43,561,921 0] 94493914
7 0 50.931.993 50931,993| 21346767 O] 72,278,760
8 0 0 0 0 0 0
9 0 0 0 0 0 0
10 0 0 0 0 0 0
Total 5293815521 191,565,108] 5,485,380,629] 321,793,563 131,176,100]15,938,350,252
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COST ESTIMATION FOR 8TH TO 30TH
ROAD MAINTENANGE

B Unit: Rupiah S

Road Maintenance Cost L ‘AM____‘____M__J

| Material Cost l.abor Cost Total Materials+tabortTax
8 26,618,663 24,253,330 18,506,660 50,931,993
9 26,678,663 24,253,330 18,506,660 50,931,993
10 26,678,663 24,253,330 48,506,660 50,931,993
11 26,678,663 24,253 330 48,506,660 50,931,993
12 26,678,663 24,263 330 18,506,660 50,931,993
13 1 26,678,663 24,253330 48,506,660 60,931,893
14 26,678,693 24,253,330 48,506,660 50,931,993
i5 26,618,663 24,253,330 48,506,660 50,931,953
16 26,678,663 24,253,330 48,506,660 50,931,993
17 26,678,663 24,253,330 48,506,660 50.931.993
18 26,678,663 24,253,330 48,506,660 50,931,993
19 26,678,663 24,253,330 48,506,660 50,931,993
20 26,678,663 24,253330 48,506,660 50,931,993
21 26,678,663 24,253,330 48,506,660 50,931,993
22 26,618,663 24,253,330 48,506,660 50,831,993
23 26,678,663 24,253,330 48,506,660 50,931,893
24 26,678,663 24,253,330 48,508,660 50,931,993
25 26,618,663 24,253,330 48,506,660 50,831,993
26 26,678,663 24253330 48,506,660 50,931,993
27 26,678,663 24,263,330 48,506,660 50,931,993
28 26,678,663 24,253,330 48,506,660 50,931,993
29 26,678,663 24,253,330 48,506,660 50,931,993
30 26,678,663 24,253,330 48,506,660 50,031,993
Total 613,609,249 557826590 1,115,653,180 1,171,435.839
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COST AND BENEHFIT ESTIMATION

For Strengthening KUD Activities by Professional Staff

Prepared by: Mr. Ozawa

Unit: Rupiah

No. ttem Revenues Increase %l Benefit estimation Cost estimation |
1 |Increase of revenue 4.845,330,000 0.50% 24,226,650 45,600,000
2 26,894,630,000 0.80% 215,157,040 45,600,000
3 45,321,105,000 1.20% 943.853,260 45,600,000
4 63.418,395.050 1.50% 951,275,926
9 82,221,443,2174 1.70% . 1397.764,536
6 104,123,984,020 1.80% 1.874,231,112 L
7 125950,122,147]  1.80% 2,261,102,199
8 132,619.589,148 1.80% 2.387,152,605
9 137,553.786,237 180% 2475968152
0 139,176,967,662 1.80% 2505,185418
K 139,478 960,287 1.80% 2510,621,285
12 145902077467 1.80% 2,626,237,394
i3 152,750,118.470 1.80% 2,748.502,096
14 148,529,972,592 1.80% 2,673,534,507
15 150,979.315,267 1.80% 2,7111621615
16 160,769,534,930 1.80% 2,883,8651,629
17 172,824,383,326 1.80% 3,110,838,800
18 173.872,784.446 1.80% 3.129,710,120
19 173.892,780,974 1.80% 3,130,070,0538
20 182,885571,700 1.80% 3.291.940,291
21 189,607,500,980 1.80% 3412,935018 L
22 190.914,046,437 1.80% 3,436,452,836
23 190,411,0/0,662 1.80% 3427399272
24 189,677,7171,919 1.80% 3.414,199,896
25 189,8686,423,581 1.80% 3417.955,624
26 192,948924,328 1.80% 3,473,080,638
27 192,222,490,327 1.80% 3,460,004,826 ]
28 193,613,880,288 1.80% 3,485,049,845
29 188,437,797.539 1.80% 3,391.879,636 .
30 177,523,165,248 1.80% 3,195416974
31 ] Grand Total 71590,231016 136,800,000

Note: Through the strengthening measures of the project including employment of professional staff, it is
expected that selling prices of the products can be raised by 2 to 5%.
Considering reduction by some unsuccessful business, the selling prices can be raised average 2%.

In this projection, however, the average increase of the selling price is more safely estimated as 1.8%.
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Year

fUnit: 1000 Rp)

1958 1553 2000 01 2002 3003 2001‘3@—&1&1
CoendarYear % _ .2 3 ot s & i
] Sup;:orting Yillage L avel Croups
A Supporting System for Participation
bEpP(,ndl!\ g Vitlage Leve] Grovps R o e e e
Ma‘enah e i . . 1
[Oifce | 200000 — S o] 300000
Typeveriter . B 35800 = L 55,800
Whiteboard . 18,600 I P N o 18.600
Desk i 18,600 I 18.600]
Gha ¥ o ] 93,000 N | 1. 93.000,
Slallcmvy 18,600  18,600] 18.600| 18.600 18,600]  18.600]  18.60Q] 130200
i Sub-Total of Materiat Costs 563600 18.600| 18,6005 13.600[ 18,600] 1B.60O| 13600 616,200
|aboy _ - _ ] o 0
As<ist for LKMD A type - 62400  62400] 62400 | 187,200
(Assist for LKMD B typo . o 343200 343201 31200 31.200] 131,040
Auowance for Study/Training A Lype | 28300] _29.700f  25,M0 89.100,
A"OW ance for Study/Training B type | 18,150 18,150 34,650 16.500 16,5001 103,950
G[Award to exzallent Villagers (incl.training fes) 10050f  10,000] 10,000 10000)  10.000f 10000  60.000
Sub-Total of Laber CostsEte. S2100]__102.000] 420250 62470f 13, 9101 57700 51700 571.2%0
BlLecture
Payrrent to Lecturer{Coffes) . 1,400 2800 1,400 2,800 1.400 2,800 1400]  14.000
[Payment to Leciuredf cuit Tree) 1,400 2,800 1.400| 2800 1.400 2800 1.400]  14.000]
[ ayment 1o Lecture{Qthers) R £00 1,200 600 1,200 600 1,200 600 6.000
Sub - Total of Payment to Lecturer 3.400 6,800, 3400 5800 3.400 6,800 3400] 34000
Materials I ae0] 3ol 108 T Ta400) 1700 ddoo]  1.706] — 17.000]
Sub-Total of Lectura Related Exponses | 5400} 10200 S100{ 10200 5,100 §0.200 5.100] 51000
2 Infermation Center
DlPublic Relstion and Other “Adrinistration
Materials o
Infornvation Center Office B 150000 150.000
| Vypewriter . 1.800 1,800
|Computer o 4,000 . 4.000
F’nnter 1.000 1,600
I?hc}to Gopy Machine 28.000 1 L 28.000
OHF‘ Equipment _ N 1,000 i - 1.000
[Desk o 2.000 oy — 2000
Chair - 2,500 2500
[TV & Video Sel — 1.000 1,000
[Autorohie 50,000 60,000,
Whiteboard 600 &30
Generator 4,008 4,000
Stationary i vo00] 1000f  1o00]  1000) 1000 1008 1.000]  7.000]
[Mewis Letter . 3.600 3.000 3000 3,000 3.000 3.000 3.000] 21,000
Wideo Film 10.000/ 10,000 10.000 30,600
Gircuit Showe 5.000 5000 5.000 5.000 $.000 25000
Liason Meeling of Project Area 10,000 10,600 10,000 10.000 10,000 10.000 10,000 70,000
Payirent to NGO 63,000] S3000] 63.000] B3000] 63.000] 63000 63,000] 441.000
Waotorcycle 180,000 130.000
Motoreycle (Maintenance and Fuel oy 1 18000 18,000 18,000 18.000 18,000 18,000 18.0000 125000
Sub-Tolahof Material Gost | 536500 110:000[ 100,00 110.0008 100.000] 110.000}  65.000]1,161.900
L abor ; 0
Staff, ete, £0.000 60.000 60.000 £0,000 50,000 £0.000 6O000] 420000
[XUD Exgents 432 4320 4.320 12.960
| Advisory Conmittes 20000 20000 20000 200001 20000] 20000| 20.000f 140,000
o Sub-Total of Lalor Cost 80,000 84320 84,320 8432¢ 80.000 80.000 80,000] 572960
B _Sub-Total of 2 616,000F 194.320] 184320] 194.320] 180000 190000] 175000] §.734.860
Total of Materia! Costs  1,043.200] 132.000 120,300} 132,000} 120,300 132.000] 115,300 1,735,100
o Sales Tax on Matenals | 102320] 13200] 12030] 13.200]  12.030] 13.200) 11,530] 179510
. Tetal of Labor Costs 175500] 193.2:0] 207.970] 153590 1623700 141500] 141.100] 1.178.250
T Grand-Totalof { arnd 2| 1.323.020] 3384701 340300] 298,790 294.700] 289.700[ 267350] 3.152.860
t ) Grand-Total of 1 and 2(Mition Rp) 1.323 38 310 293 255 290 268 3.153
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