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4.4 Socioceconomic and Cultural Conditions

(1) Survey Structure

Several surveys of villages and local people were carricd ot in order to collect information
related to the Social Forestry Project. ‘The key points of these surveys were not only to
coltect and analyse basic quantitative information relating to the targeted viltages and
villagers but also to obtain qualitative information, such as (he real conditions of locat life
and the necds of local people, particularly by Hhistening to their true intentions. ‘The
participation of local people was, therefore, required from the initial stage of the surveys.

Attached Appendix D-1 shows the survey stracture and contents.

Based on the resulis of the outline survey in the Study Area in the first field survey
(March, 1996), the problems in the region were clarified and the study method for the
Project Arca was decided with 10 villages being selected as the survey targets using the
following five criteria.

a. Geographical distribution: the Project Area is divided into three areas, i.¢. the upper,
middle and lower streams of Musi River in terms of the geographical distribution of
the villages in the Musi watershed.

b. Interaction of villagers with forests: among villages which are adjacent to or near
forests and where local Jife is closely related to forests, priority was given to villages
with a stronger interaction with forests.

c.  Access to markets and main roads: in order to analyse differences in people’s lives in
terms of the distance to markets and main roads, villages with long and short access to

markets or main roads were selected.

8. Fconomy: villages designated as poor villages and those without such desigaation
were selected.

¢. Ethnic composition: considering the varicty of ethnic groups in the Project Arca
dominated by the Rejang people, villages with various ethnic groups were selecied.

During the sccond ficld survey (November, 1996), these 10 villages were surveyed by a

NGO and the regional characteristics, problems and local people’s needs, clc. in the
Project Area were analysed from the viewpoint of social forestry.
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During the third field survey (July, 1997), in order to allow the exchange of opinions
between local people and government officials in regard to the Social Forestry Project, a
workshop in which 30 villages in the Project Area participated (including the 10 villages
already surveyed during the second [ickl survey) was held.  (Sce 4.5 for details of the
workshop.) Furthermore, in order to confirm and supplement the findings of (he second
field survey, an additional 20 villages in the Project Area were surveyed using the RRA
(Rapid Rural Appraisal) method. In regard to the shortage of infrastructure which was
pointed out as onc of the local problems, the question of domestic water supply was

mainly analyscd because of its importance stressed by many villages in the second fiekl
survey.

Surveyed Villages

Fig. 4-3 shows the 30 village which were surveyed. Table 4-8 shows the classification of
these villages using the criteria described earlier.
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Table 4-8 Selection Criteria and Selected Villages

Kecomatan/Desa _ N Criteria e
No Kc~‘amaﬁ1—n T Desa ‘“Hkﬁ)m bwgfaphit‘- {2} Intcraction of  J(3) Access tof(4) Viliage- {5) Ethnic |
o Distnbution Villagers with Maskets and|Designated]  Comgposition
Forests Main Roads | as Poor
i Sumber RE}E{’ o hw'»‘l}_ppcr O {Colfee) Far X Jawa, Rejang
K ScawatBara | Upper [O(Construction | Far | K [Rcjeng, Serawar
woods)
E) K.Lruan]BE Sajad Upper O(Coflfcc) Far | O |Jewa, Rejang
4 [AirMundu” | Upper [O(Coffeey T T | Far O ljawa, Rejang |
B Cunup Bar Manis Uppcr Fa¥ For X Jawa, R—cjaggww
6| AiePikst Upper o {Coffee) “Far o Serawai, Rejang
7] -fIn_t"ﬂ_n—oT{é '''''' o _Lllﬂpypcir O {Coffee) - Far 0 Serawai, Rejang
. Daamy | e
8 Dusun Sawah 1) Up}rc_r O {Coflee) Far 0 Rejang, Jawa
{including Tebat
Pulav) 2)
B Air Lanang 1) " Upper | O {Construction Far X Rejang
woods)
10 Tanjung Akan Middte O {Coffes) Far X Serawail, Jawa
1] [Suro Bali 1) Middle  |O{Coffec) Near X |Bah dawa
12 Ujan Mas Atas Middte [0 {(Coffee, Near X |Rejang, Jawa
B Bamboo shoots)
13| Ujan Mas Bawah | Middle  [O(Colfecy Near X |Rejang
14] Das Petsh 1) Middle 0O {Bamboo Near X Rejang, Lemba
$hoots)
15] Pager Guaung 1} Middle O (Bamboo Near X Rejang g
| shools) *
16 Kelobak Middle |0 (Bamboo Near X |Rejang
| shoots)
17 [Peiangiian ~ Middle A (Not ¢lcar) Near X Rejong
g18ﬁ | Taba Tebelet Middle  |A (Not clcer) Near X Rejang
_IE Kq:ahiangi(arang Anver Middie O (Fruits, Coffee) Near X Jawa, Rejang
2 Dusun Kepahiang | Middle {(Notctean) Near X [Rejang, Padang
21 Tebat Monok 1) Middle O {(Bamboo Near X Rejang, Serawaj,
. . shoots) Lemba
22 Kelilik 1) Lower O (Bamboo Near X Rejang, Lemba
| shoots)
23, Cirebon 8aru Lower O {Coffce) Fer X Sunda, Jawa
B Kandang 1) Lower  [O(Coffee, Far X Rejang, Lemba
| ] Construction woods)
a5 m—ﬁaﬁz_n:; T T Lower O (Coffee) Far O Jawa, Serawai,
] Rejang
26 Lubuk Saung Lower O (Coffec) Far X Rejang, Pasmah
| ] Serawai
27 Tebar Laut T Cower O (Construction Far X Jana, Pasmah | ‘
| woods) g
| 28] Air Selimang {) Lower 0O (Collet) Far (o) Serawai, Lemba
29 Bunuang Galing Lower O (Construction Far o Pasmah, Jawa,
|| woods) Sunda
30|Curup  [Air Bening 3) Upper O (Coffee) Far X Sawa, Rejang

Note 1): Socioeconomic and Cultural Conditions Survey was conducted during the 20d Neld survey {10 villages in all)
2): Tebat Pulau was a pant of Dusun Sawah during the 2ad fietd survey and already become an independent
village at the 3rd field survey.  Tebat Pulau was already surveyed as Dusun Sawah during the 2nd fictd
survey and not included during the 3rd survey.

3): This vilage is not located in the project area. However, there are many encroachers and has a large impact
on (ocest and was included in the survey.
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{3) Survey Results
1) Characteristics of Local People and Living Conditions
@ Population, Sex and Religion, cle.

The population density is very high in Desa Das Petab (950 pcrsonsfkmz) and
fow in Desa Tebat Lant (13 pcrsons:’knf). The former is 73 times higher than (he
latter. ‘The share of women is high in five villages, including Desa Bunuang
Gating and Desa Taba Padang, and low in Desa Dusun Sawah, Desa Kelobak
and Desa Sumber Rejo (See Attached Appendix D-2). Hindus account for 58% of
the total village population in Desa Suro Bali which is an exception as all other
villages are almost 100% Muslim villages.

The ratio of landless houscholds is high in Desa Air Selimang (56.0%), Desa
Bunuang Galing (55.8%), Desa Tebat Laut (50%) and Desa Ujan Mas Bawah
(50%), showing a large gap between villages without landless houscholds {Desa
Taba Tebelet) and thosc with some landless houscholds (Desa Kelobak and Desa
Baru Manis).

In regard to the ethnic composition (Attached Appendix D-3), the Rejang is the
largest ethnic group in 15 villages. In contrast, the Jawa (58.3%) and Bali
(38.3%) are the dominant groups in Desa Suro Bali whilc the Scrawai is the
largest group in Desa Tebat Tenong Dalam, Desa At Sclimang and Besa Tanjung
Alam. Groups of immigrants tend to live together, concenirating on farming at the
initial stage. Once they have sufficiently sctiled, they adapt to the indigenous
Rejang culture.

@ Immigration

Many immigrants come from Kab. Bengkulu Utara and Kab. Bengkulu Scletan
with some coming from neighboring villages or even from South Sumatera and
Jawa. Many people came to the surveyed villages to find new jobs and a better
life.

In general, immigrants firstly become waged labourers or tenants of coffee ficlds

owned by the original villagers. Some of them open up uncultivated land (mainly

in forests) and commence farming, mainly coffce cultivation.
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Infrastruciure and Public Services

Access to citics from most villages and access to farmiand for the transportation
of people and crops arc possible duc to the availability of feeder roads and
transport facilitics (small vans and medium size trucks). Small vans operate every
30 minutes in mosti villages, providing an important means of local transportation
to take villagers and agriceltural products from villages to the markets and bus
terminals in Curup and Kepahiang.

Many villages are dependent on wells for domeslic water supply, cspecially
drinking water, and some are dependent on springs and rivers as shown in
Attached Appendix D4, The Ministry of Public Works (PU) has recently begun
to rapidly install water supply tanks and 10 villages among the surveyed villages
already have one or two tanks. However, due to the shortage of water and poor

maintenance, the water demand of the villagers is not sufficiently met by many of
these tanks.

The fetching of water is important work for those villagers which depend on
rivers and springs as water sources. Women and children fetch water in many
houscholds. In Desa Tebat Monok and Desa Suro Bali, many fathers conduct this
work. While water fetching is conducted twice a day in Desa Air Lanang, Desa
Tebat Tenong Dalam and Desa Air Selimang, it is conducted more than three
times a day in other villages. This implies that the fetching of water is difficult for
waoinen in the former villages because of such geographical problems as a long
distance o water sources and hilly topography. Wells sometimes dry up in dry
season and become muddy in rainy scason and, at some villages, the water
quality of old wells is poor duc to inadequate management.

2) Bceonomic Conditions

Farming is the main occupation in ali of the surveyed villages. While there are various
kinds of side jobs, the employment opportunities are still limited due to population
increase. The unemployment rate among the younger generation of 20 - 30% is high
in Desa Sentral Baru, Desa Kelobak, Desa Tebat Terong Dalam and Desa Kelilik,
Many young people help their parents with farming soon after graduating from junior
or senior high school. A few of them leave their villages as agricultural Jabourers and
construction workers. Many young people hope to get a job in agriculture or
agriculture-related industrics in their own villages. However, duc to the shortage of

land, technology and capital, new employment opporiunitics arc very limiled.
Attached Appendix D-5 shows the economic conditions of the surveyed villages.
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The main side job is agricultural waged labour, followed by trader and construction
worker. Newly marricd young people and landless farmers often become drivers of
taxis and becak, construction workers and agricultural labourers and are particularly
aclive in these types of work during the farming slack scason and in years ol a poor
harvest. Bmployment is mostly inside villages and in the neighboring villages but a
small number of villagers find work in Jakarta’s industiial sector. Only men work
outside their own village in the surveyed villages although Desa Ujan Mas Bawan is
an exception.

Most of the houschold income in most villages originates from agriculture, especially
from coffee production. There is a particularly  high dependence on coftee in Desa
Lubuk Savng, Desa Kelobak, Desa Pelangkian, Desa Pager Gunung, Desa Dusun
Sawah and Desa Das Petah.

When villagers require funds, they first rely on their relatives and acquaintances and
secondly borrow moncy from a cooperative. Banks arc generally located far from the
village and the procedures are so complicated that most villagers do not properly
understand them. In comparison, money lenders and middlemen who are familiar
with villagers lend money without complicated procedurcs. However, loans usually
have a high interest rate and the villagers are burdencd by a large debt. While
repayment is made after the coffee harvest, the general expenditure is also Jarge at this
time of year and farmers with alow income soon have to borrow again. Farmers can
also obtain funds by selling their products little by little when necessary and they may
purchase daily goods and agricultural inputs in exchange for agricultural products. In
the case of the former, the purchase price by middlemen is usually lower than the
markel pricc.

Villagers in most villages expetience cconomic difficulties for 4 - 8 months (paceklik)
after the coffce harvest until the next harvest season. During this period, many
villagers work in the neighboring villages and/or sell some products and firewood but
this is not cnough.

Landless households become tenant farmers at coffec fields and/or rice ficlds and
receive a share of the crop. The delails of the contract between a landlord and tenant
differ. If there is insufficient income, tenants borrow money from landlords and
become waged labourers in the slack season.

79 _



3)  [Farming Patteans
@ Cullivation Patterns of Farmband

Villages with large paddy rice fields are Desa Tanjung Alam, Desa Kelobak (200
ha), Desa Sentea! Baru (173 ba), Desa Air Pikat, Desa Ujan Mas Atas (150 ha)
and Desa Tebat Tenong Dalam, Many paddy rice fields arc scattered in small lots
and the average size per houschold is 0.5 — 1 ha. Desa Ujan Mas Bawah has no

paddy rice fickds. The average coffee field size per household is 1 — 2 ha and the
largest is 8 ha in Desa Sumber Rejo. However, there are some villages where
luge parts of the coffee ficlds arc owned by people outside the said villages, In
this case, people come to the village only during the working period and return to
their own village after work, failing to cstablish unity and cooperative
relationships in the village. At all of the surveyed villages, the paddy rice field
arca is much smaller than the coffec ficld area, resulting in a low rale of rice self-
sufficiency. As a result, many families buy 50 — 80 kg or rice per month (for a
houschold of five family members).

@ Main Crops and Livestock

Many agricultural products in the Project Area are commercialized and the .
monoculture of coffee is prominent. Coffee was firstly introduced by the Dutch g’
govemment during its colonial era because the soil and climate of the area are

suitable for coffee. The long history of coffee cultivation has established the sales

route of sale to middlemen who visit villages and a marketing route to exporters.

Coffee seeds and secdlings can be easily obtained and grown by farmers. The

tocal coffee varicty (Ciki Ari) can be harvested within three years and its maturing

period is short compared to such other farm products as kayu manis, durian and

nulineg, ¢tc. For these reasons, coffee has become a major commodity crop on

which local farmers heavily depend. In the third field survey, the reasons for the
preference of coffee among villagers were confirmed and the findings arc given in

Attached Appendix D-6.

Middlemen and wholesalers (Tauke, Anak Ulo) have significant influence in g
terms of marketing and the supply of information to farmers. Despite large
fluctuations of the price and annual harvest volume, farmers continue to cultivate

coflce.

Most coffee fields are managed by the traditional farming system. Coffee
cultivation starts with development of land and farmers firstly clear the tand, In
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most cases, the farming method employed does not consider soil conservation
and coffee ficld can be founds even on steep hillsides. During the first three years
when the coffee trees are not mature cnough to bear beans, mixed farming with
scasonal crops is conducted. The crops used for mixed farming are mainly upland
rice, ginger, onions, chili and maize. As the coffee tress bear beans after three
years, these crops are not cultivated as cash crops any more but are grown lor
sell-consumption purposes. Some villages, such as Desa Sumber Rejo, ixesa
Kampung Sajad and Desa Air Mundu try to prepare for the income fluctuations of
coffec by harvesting maize and soybeans three tinies a year. As the market price
of coffec for export has greally fluctuated in the last five years, kayu manis has
recently been given much attached as a new cash crop. This is because the price is
good, management is easy and the labour cost is low. Some farmers in - Desa
Tebat Tenong Dalam, Desa Tebat Monok and Desa Kelilik are engaged in the
mixed cultivation of coffee and kayu manis. Other cash crops which also
contribute to the household income are peta, ginger, panili and pepper, cte. Fruit
trees for cash include those of durian, papaya, banann, mangosteen and salak,
clc.

Although rice is a staple food, itis not produced in sufficient quantity in most
villages. According to many farmers, the shortage of knd for paddy ficlds is one
reason for this rice shortage. The monoculture of coffeec has resulted in a
monetary economy in vitlages and, accordingly, many daily necessities, including
rice, must be bought with the limited cash income. During hard times, especiaily
before the harvest, the possibility that villagers may run inte debt becomes high.
‘The shortage of or insufficient management of irrigation facilities is another

reason for the low rice produclivity.

The average number of livestock owned by the respondents is high in the case of
such pouliry as chicken and ducks and goats but low in the casc of cattle and
buffalocs. The reasons for the small number of large size livestock are the
scarcity of land for grazing, long distance to foraging areas due o the decrease of
usable forests, difficult collection of fodder due to time limitations and frequent
diseases. Many farmers hope to conduct stock raising as a source of income and
prefer feeding livestock within a fenced area or shed in view of casier
management instead of conventional free grazing.
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@ Maketing System

Whilc coffec is usually sold in the two major markets at Curup and Kepahiang, it
is mainly sold in villages in the case of Desa Tebat Tenong Dalam, Desa Dusun
Sawah and Desa Air Sclimang because of the long distance to the markets and
poor state of the rtoads. Farmers generally take the transporiation cost into
consideration when marketing their products. If the transportation cost is higher
than the product price, they sell in the village market or (o middlemen. the
transportation cost per person is 75 —~ 100 Rp/km and that for goods is 100 Rp/kg
regardless of distance. 1f products are sold in the village, farmers can save the

necessary labour requited to carry them long distances. At the village market
which is regutarly once a week, traders from Kepahiang and Curup buy products
and also scll daily necessitics and agricultural materials, such as chemicals and
tools. There is no visit by middlemen to Desa Dusun Kepahiang and Desa Taba

Tebelel which are near town markets with casy access to such markets.

Small middlemen in villages (@idk ulo) buy coffee beans from farmers al 2,000-

2,100 Rpkg and sell them to middlemen from Curup and Kcpahiang after

selecting beans of good quality. The price at the Kepahiang market is 2,250

Rp/kg. As the coffee bean quality is unstable, middlemen set the purchasing price g
in the villages as low as possible in order to avoid a decvease of their own profits.

Anothier route is for local small processors to buy beans from farmers and to scli

coffce powder to exporters. The sale price to exporters is 5,000 Rp/ke.

4) Use of Land and Forest Resources
@ Problems Related to National Forests, Settlers and Boundaries

Peoplc in many villages believe that the shorlage of land is caused by the
incursion of protection forest boundaries which were established in 1988 (BHL)
to village land compared to the old boundarics during the Dutch colonial time
(BW). For cxample, 750 ha of land in Desa Air Selimang and 60 ha of land in
Desa Air Lanang are said to have been lost due to this change.

“There are some settlers from Kab. Bengkulu Selatan in protection forests in Desa
Das Petah, Pesa Kandang, Desa Kelilik, Desa Dusun Sawa (Tébal Pulau), Desa
Ujan Mas Atas, Desa Sentral Baru, Desa Lubuk Saung and Desa Taba Padang.
However, data estimating the conditions of land holding by local people in
protection forests (Attached Appendix 1-8) suggests that a targe number of local
people setile in protection forests. The number of settlers in Desa Tebat Pﬁlau has
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been increasing since 1994, Access to Desa Ruo Bali and Pesa Ujan Mas Atas
has become easier because of dam construction work and some people appear to
have moved 1o these villages from nearby villages. The third ficld survey found
three villages where the villagers themselves have setied in protection forests to
cultivate coffee. Many of the interviewces responded (hat they harvest coftec and
durian in protection forests which were planted carlier. Construction timber and
non-timber products {(bamboo and rattan) are collected in protection forests near
Desa Tebat Tenong Dalam and Desa Air Lanang and firewood is collected near
the forest boundary in Desa Tebat Monok. Ambiguous forest boundaries and the
shortage of land may lie behind these activities.

Collection of Firewood and Construction Tunber

Most villages use firewood as domestic fuel. Almost all firewood is self-coltected
at coffec fields and is collected in forests in some villages. Few houscholds buy
firewood (Attached Appendix D-7).

The supply is adequate in most villages and surplus firewood is sold at 40,000 -
50,000 Rp per 6 sm (1 sm= 0.72 m*), providing extea income. In some villages,
however, such as Desa Air Mundu and Desa Kampung Sajad, the amount of
firewood which can be locally obtained has recently declined and sometimes has
to be bought. The fircwood mainly comes from coffee trees and such shade (rees
as dadap, kayu res, lamtoro, johar, sengon and bamboo (Bambu tali) are also
used. Pruned coffee branches and old coffec trees felled for ceplanting at coffee
ficlds are also uscd as firewood. These can be easity collected at coffee fields and
a targe amount of firewood is produced every year. Coffce trees are preferred
because of their easy carbonization and little smoke when burned.

Firewood is collected during or after farming work by women cvery day and is
carried to their homes for storage under the floor. The long distance from
farmland to their homes and the hilly topography make the collection and
transportation of firewood difficult and increases the burden on women.

As shown in Attached Appendix D-7, meranti, cempaka and medan are mainly
used (o produce construction timber. While construction timber can be bought in
most villages, some is collected in forests in the case of three villages. As the
number of houscholds increases in a village, the amount of housing construction

work also increases, creating an ever increasing demand for conslruction timber.
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Inhetitance and Division of Land

a.

b,

Customary Land Use and Ownership Righis

The Rejang people conduct the clear cutting of stands {menyusuk) based on
the adat (imbo), construct huts and develop farmland. A developer has
temporary land use rights in the period from clear cutting to harvest. When
the land is occupied or permanently cultivated as a homestead, rice fields or
coffee ficlds, the question of land ownership arises. The owncership of land
and trees may sometimes be scparately recognised. Abandoned unirrigated
tand (ladang) is returned to communal management but those who planted
trees on such fand retain ownership of the tices.

Change of Ownership

Adat also approves a change of land ownership by lease, sale/purchasc and
inheritance. In the case of a lease, the share of the harvest between tenant and
landlord is 1:2 or :3 depending on whether the farming expenses are entirely
met by the tenant or landlord. While leasing and sale/purchase are mainly
conducted among the same cthnic group, salefpurchase have recently become
open to all Indonesian nationals. If crops fetching a good market price are
grown, the land in question is highly valued.

While adat is still practiced, its control has weakened. Following the
population increase, communal bonds have weakened and individual claims
for fand rights have increased. However, most people do nol possess a Jand
ownership certificate. Recognition of land ownership based on adat is made
by means of a taxation form and Jetter of land certification issued by a village
head (SKT: Surat Keterangan Tanah).

Problems Related to Land Ownership

In accordance with the increase of population, the size of individval land
ownership has gradually become smaller. In particular, inheritance reduces
the size of land-holding. As the average area of Jand owned per houschold
decreases, the land cannot be divided among all children and is only given to
those wishing lo manage it. Children who are not provided with land receive
compensation in the form of money to buitd their own lives.
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d. Gender

The levels of access to and control of reproductive activities and food by
women are high in many villagers. flere, “access™ means the use of things
while “control” mweans the ownership, use and change of things.
Reproductive activities consist of the collection of firewood and waler,
cooking, washing, childecarc and other housework. The productive aclivitics
(agricultaral work) of women include weeding, pruning, harvesting and
processing and women work jointly with men. Their work is, however,
regarded as being complementary to that of men. Men are entrusted with
marketing.

Women’s access to capital, including land, houschold goods and agricultural
tools, and income is relatively equal to that of men bul men tend to have
control. Men use various types of agricultural equipment compared to

women because the design of such equipment assumes their use by men.

In gencral, men and women have equal access to education and training but
men are superior in terms of control. The opinion is expressed in Desa Suro
Bali that the high illitcracy rate among women and the few opportunitics to
participate in village activities leads to a Jack of information and knowledge
and limited access to and control of capital. In regard to the decision-making
process, although men and women appear to discuss issues on equal lerms in
all ethnic greups, decisions are made by the husband or fathier as the head of
the family. The necessity for women to be educated and to lcarn various
skills should, therefore, be understood by both men and women.

From the geographical viewpoint, both men and women have equal rights of
access and control in villages near Curup and Kepahiang. In remote villages,
access is shared by men and women although the control is likely to rest with

men.

5} Existing Local Organizations
® Types, Activities and Relationship

The interviewees were given a list of the main formal and informal organizations
in villages and were asked to evaluate whether they were aclive or nol, whether
the villagers received beaeficial services or not and whether their activities were

important (o the interviewees or not. Religious organizations as informal
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organizations were found to be important and active in most vitlages, In general,
farmers’ groups, PKK, Pem Des, LKMD and LMD, cte. as formal organizalions
arc not very active, possibly because of the poor relationship between the village
head and villagers, the failure of formal organizations to reflect (he wishes of
villagers and the lack of cooperation between group members. Other causes

include the ambiguous use of activity funds and failure to coordinate the interests
of members.

There arc some villages where the LKMD and PKK are funclioning well.
Comparison between villages with good activities and villages without such
activilies reveals certain positive characteristics of the former. For example, the
village head exerts strong leadership and the villagers and members of the LKMD
share a strong desire to improve their own village and frequently consult with
cach other. In addition, group activitics and the uwse of funds are open and
transparent to the villagers and gotong royong functions well. Despite wide

recogaition of the importance of the PPL and PLP, these hardly function in many
viliages.

@ Participation of Local People

The level of participation by local people in formal organizations is generally low.
Whether or not local people participate in the activities of such organizations
depends on the existence of direct benefits from participation or the direct bearing
of these activities on the economic, cultural and religious needs of local people.
For example, the level of participation in the wild boar hunting group is high in
Desa Kandang, Dxsa Tebai Tenong Dalam, Desa Air Lanang and Desa Suro Bali.
This is due to the fact that agricultural crops are greally damaged by wild boar and
the hunting of wild boar by local people is essential. Meanwhite, the reasons why
local people do nol participate in formal organizations are that “there is nol
enough fime as they have to concentrate on farming work and housework” or
“there is no direct benefit from the activities of such organizations”, It may also
be the case that local people cither do not know of the existence of such
organizations or do not recogaisc the benefits,

6) Needs for Living Improvement of Villagers

The needs (problems) for the improvement of local life identified and analysed by the

second ficld survey on 10 villages are summarised below (see Attached Appendix D-
2.
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Local Characteristics

The level of local income is significantly affected by global price fluctuations of
coffce and the size and quality of the harvest. Monoculture resulis in hardship
over a long period, insufficient employment opportunities for women after the
harvesting  scason  and  widespread  unemployment among  the  younger
generations. In regard to national forests, concern is expressed in regard to the
lingering shortage of timber following the establishment of new  national
protection forest boundaries and the existence of seltlers other than local villagers.

Farming

The biggest problem faced by villagers in all villages is the lack of farmiand
caused by a decrease of village Jand following the introduction of new national
forest boundaries. The second biggest problem is damage to coffee seedlings and
young coffee frees by harmful creatures, such as wild boar, ficld mice, monkeys
and ants, etc. The number of wild boar is increasing and an informal hunting
group actively operates in many villages. In addition, many coffce trees suffer or
even dic from rotten roots caused by fungi. “IThe frequent theft of crops also

necessitates the watching of crops, increasing the labour burden of villagers.

Infrastructure

Many farming houscholds buy rice due to the limited avatlability of tand for
paddy ficlds because of topographical reasons and because the shortage of
irrigation facilities prevents increased rice production. The difficulty of {etching

potable water increases the work burden of women.

The findings on the additional 20 villages surveyed in the third ficld survey were
analysed in terms of infrastructure, agriculture and others based on the above
results {(Attached Appendix D-10). In terms of infrastructure, the iniroduction of a
domestic water supply system is strongly hoped for by villagers. In terms of
agriculture, the necessity for technology and agricultural inputs {agrochemicals
and fertilisers) for improved productivity, stabilisation of product priccs and
market establishment are stressed. The assistance of KUDs and agricultural
extension workers is reguired to improve local agriculture. Attached Appendix D-
1} shows the main preferences of the 30 villages analysed.
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In regard to the agricultural sector, there are 16 villages which require the supply
of agriculiural inputs and product sale by the KUD. Other priority issucs include
the need for agrochemicals, fertilisers and technology for a productivily increase.

Unemployment appears to be another major problem, particularly the difficulty
for young people to find jobs.

(4) Analysis of Survey Resulls

In order to cxamine the planning and implementation processes of social forestry, the
survey results described in (3) are analysed from the following viewpoints.

1) Analysis of Causal Factors of Problems

Considering the survey results of the nced of local people to improve their lives and
the need to increase the standard of living of local people as one of the objectives of
social forestry, it is clear that the biggest problem in the Project Area is the low and
unstable income. The background of this poor income can be examined in terms of
three factors, i.c. @ farmland shortage, @ low productivity and @ increasc of
unemployment. The relationship between these factors is outlined in Fig. 4-4.
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Shortage of Farmiand

‘The shortage of farmland has resulted in insufficient agricultural production and
is a scrious problem in most villages. One manifestation of this problem is the
purchase of rice and other staple foods for local consumption. The main cause is
the dectine of land per houschold due to the increased demand for housing plots
and the progressive division of land through inheritance. The natural increase of
the population/houscholds has been fuelled by an increased number of scttlers
from oulside.

I.ow Agricultural Productivity

As the Project Area depends on agriculture as a major source of income, the level
and stability of income are largely influenced by the agricultural productivity. Six
direet reasons for low and unbalanced productivity are listed below.

a.  Monoculiure of Coffee

In the case of agriculturc based on the monocultore of coffee, the income
source is limited and farmers can only oblain cash income once a year. In
addition, the annual fluctuation of the yield and market price of coffec makes
income unstable. The background of the dependence of local farmers on
coffee is described carlier.

b. Insufficient Technical Expertise

tnsufficicnt technical expertise leads to the outbreak of diseases and pests,
misuse of agrochemials and fertilisers, inappropriate management and out-of-
date farming practices, elc., damaging factors that can directly improve
productivity. The background for this is insufficient technical guidance by
extension workers and insufficient opportunities for training by farmers to
learn the necessary skills.

¢. Insufficient Farming Funds

Farmers without cnough capital cannol access and control the nccessary
agricultural inputs. As an appropriate fund supply system has not been
developed and middlemen enjoy strong influence, farmers who borrow from
middlemen may increase their debt.
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d.

Farmers' Low Trading Status in the Market

Under the coffee marketing system, large and smalt middlemen play a major
role. While they can be beneficial to farmers, they also deprive farmers of the
oppotlunity to access lacge markets in citics. They often manipulate the
purchase price below the market price. ‘This is patly because farmers’
groups, such as the KUD and Kelompok Twi, have not been fully
developed.

Farmers who conduct all work from planting to shipping and the sale of their
products themselves can only sell a small amount of products cach time and
also find it difficult to buy expensive agricultural equipment, ctc.

Insufficient Infrastructure for Production

As village roads, coffee collection, selection and drying facilities and
irrigation facilities have not been developed or arc inadequate, the efficiency
of the collection and processing of coffes is low. Moreover, it is also difficult
to increase the coffee productivity.

Low Level of Access to Domestic Water Supply Sources

The daily work of water fetching by wonien increases their workload and
decrcases the time for such productive activities as farming and waged
labour. As the water qualily deteriorates, the time required for access to clean
water suitable for domeslic use increases.

Increase of Unemployment

As local employment opportunities arc limited for young people afler leaving

secondary or high school, many of them are uncinployed or only help their

parents with farming. In gencral, local people in the Project Area (Rejang people)

do not like to go far from their own village to work. Accordingly, they obtain

temporary income as agricultural waged labourers or consliuction workers in

their own village or in nearby villages. The resulting income is, however,

unstable and inadequate.

It can be concluded that the factors identificd by the analysis in this Study cause
insufficient and unstable income, promoting illegal tree culting and forest clearance for
farmtand, in turp causing forest destruction.
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2y Hdentification of Social Groups

There are many social groups in the Project Arca. It is important to identily the target
people and people to be affected among thein. The following four criteria are feasible
for this purpose, namely, land ownership, usage of land and forest resources,
ccanomic basc and jobs, access to and control of social services, Based on these, six
social groups arc identificd and the characteristics of cach group, development levet
(resource ownership, access to services and incomg, ete.), needs level, level of
fcasibility of cooperation {erganization and unification) and capacity level of
acceptance (education and technology) are examined (sec Table 4-9).

tn implementing social foresiry, these social groups should be carcfully examined and
the participants should be grouped in the most effective way.

Factors Necessary for Implementation of Social Forestry

Table 4-10 shows the factors necessary for local people for the implementation of
social forestry and items related to such factors.
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Table 4-10 Factors and Their Bvaluation for Implementation of Social Foresiry

Elements necessary
for Social Forestry

Factors

Possible Conditions
for Implementation

1. Participation WiH a, Length of busy farming Shon
of Local People SCason
b. Length of Paccklic Short
c. Women's workload Small
d. ficonomic level Low
e Lo Interaction with forests - Strong
2. Sustainability a. Economic level Low
b. Access to markets Good
¢. Emplayment oppantunitics of Small
agricultural wageworkers
d. Women's access/control to resources iood
oo | G Vel Of technology and education  f  High
3. Autononmy of a. Aclivity of formal Active
Local People organizations
b. Lxistence of leaders to be reliable Exist
¢. Inhabitants’ participation to Active
- extension services o
4. Ocganizing Capacity | a. Activity of formalfinformal Active
of Local People organizations
b. Existence of mutual help among Strong
viitagers
c. Infleence of adat Strong

4.5 Workshop

In order to stinulate the participation of local people in the Social Forestry Project at the
planning stage and (o reflect their opinions on the Project (see 4.4), a workshop wilh focal
people’s participation [Workshop on Social Forestry Development in the Management Area of

Upper Musi Watershed] was held.

{1) Basic Issues

1)

2)

Purpose

The policy on social forestry and the contents of the Interim Report, including the
findings of the second field survey, were explained. In addition, opinions wete
exchanged among the participants and the ideas of local péoplc regarding the Social

Forestry Project for the Project Area were clarified.

Palicy of Workshop Management

As the Study is a feasibility study conducted with the cooperation of two countries
based on the S/W, the workshop was prepared based on the workshop management
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policy issucd by the Dircctorate of Planning and Programming, Directorale of
Reforestation and Land Rehabilitation, Minisiry of Forestry”? while taking the
following points into consideration.

® The JICA Study Team should reflect local people’s opinions on the Social
Forestry Project within the framework of the present rules, regulations and

policics enforced in Indonesia.

@ Within the limited period of preparation and the duration of the workshop itself,
the workshop should be organized and run so that participating people can

exchange opinions, actively focusing on themes related to social forestry.

(2) Participants

(3

b

2)

Target Villages

Thirty villages which were judged to have very closc relationship wilh protection
forests in the Project Arca were selected from among the villages located in the
Management Area of the Upper Musi Watershed based on the following criteria (the
names of the villages are given in 4.4).

® Villages through which the boundaries of the "protection forest of Bt. Daun™ in
the Project Area run.

® Villages where the central dwelling sitc of the village is lacated within 3 - 5 km of
the said protection forest boundaries.

Representatives of Local People

Two representatives, i.e. the village head and one from the Yeading group of farmers,
were selected for each village with the assistance of the through Assistant Bupati of
Kab. Rejang Lebong and the Camat (district head) of Kec. Curup and Kepahiang.”

Method of Workshop Manageincnt

The workshop was held for two days using the management method based on the

expericnce and customs of the Ministry of Forestry, relevant tocal government agencies

and NGOs* which were the sub-contractors of the socioeconomic and cultural conditions

1 Document of Head of Technical Cooperation Division, 745/v/BP-3/1997
D pocument of Assistant Bupati, 5224/330/Bag.4
» Bina Swadaya: Located in Jawa, WARSI: Located in Bengkulu and Jambi Provinces
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survey {sce Table 4-11). The Directorate of Planning and Programuming, Dircctorate
General of Reforestation and Land Rehabilitation, Ministry of Forestry and Kanwil
K chutanan of Bengkulu Province planned and prepared the workshop. Local goverament
agencies were in charge of inviting participants and holding the workshop. In advance of
the workshap, a pre-workshop at the provincial level was held in order to uniformatise
understanding of the social forestry policics among the members of the management side
(BAPPEDA of Propinsi Bengkulu, June 24, 1997).

Table 4-11  Outline of Workshop on Social Forestry Development
in the Management Arca of Upper Musi Watershed

Date Program Modetator
July 8, 1997 - Explanation of social forestry policics| - Agencies related to forestry in
{The First Day) and summary of the Interim Report Propinsi Bengkulu
- Questions and answers - NGO (Bina Swadaya)
-July 9, 1997 N - Group discussion of the participamts | - NGO (WARSI)

(The Scecond Day) - Presentation of the results of group

discussion and joint discussion

- Sumnary of the discussion resulis

by NGOs @

Note: 1) Outline of the program is 1eferred o Atlached Appendix D-12
2) Venue: Training Centre of Ministry of Education and Culture (Sanggar Kegiatan Belajar, Desa
Suro Mucar in Kec. Kepahiang)
3) Themes of Groog Discussion: Group [-"Deforestation”, Group 11-"Trees Species Suitable for
Sosial Forestry”, Group HI-"Organization®.

(4) Feedback to Social Forestry Project

The vpinions of local people and the replies of relevant agencics to the questions of the
participants during the workshop were fully analyzed and cxamined to decide how to
reflect them on the Project during the socioeconomic and cultural conditions survey and the
survey to formulate the Social Forestry Project (see Attached Appendix D-13). Morcover,
opinions that are difficult to consider at the planning stage, such as opinions reflecting
special local conditions and the feclings of some local people, will be considered at the E

preparation stage of implementation in relation to environmental control and monitoring
MECASUISS, tC.
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CHAPTER b. FORESTRY

5.1 Forest Survey

(1)

2

"The forest survey was conducted to identify the state of forests in the Project Area.

Survey Method

Forests in the Project Area were classified into the categories of ratural forest 1 (crown
density of 71% or more), natural forest 1l {crown density of 31 - 70%}, natural forest HI
{crown density of not more than 30%), secondary forest and shrub land. The actual survey
was then conducted in the following manner at survey plots considered to represeat the

standard features of cach category based on the aerial photograph interpretation resulis.

— Plot size : 0.1 ha
~ Plot shape : rectangular (20 m X< 50 m)

~ Survey items  : species, DBH (those with a DBH of at least 6 cm), height

Number of Survey Plots

A total of 18 plots were surveyced in the Project Area as shown in Table 5-1.

‘Table 5-1 Number of Plots by Forest Category

Forest Category Number of Plots
Natural Forest 1 3
Natural Forest Il 4
Natural Forest H1 3
Secondary Forest 5
Shrub Land 3

Total 18
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(3} Survey Resulis

‘The results of the forest survey conducted in the Project Area are described below.

1) Species Observed

@ Nawgsal Forests

For the forest survey in question, the survey team was assisted by the members
of the Facully of Agriculiure of Bengkulu Universily to identify the scientific
namies of the trecs observed. Given the slow progress in the field of tree
identification in the Study Arca, however, (he scientific names of only 46 species
out of the 132 species observed in natural forests T, 3 and HI were identified. For
85 species, only the tocal name was established (neither the scientific nor local
namc was established for the remaining onc species).

Of those species of which the scientific names were identified (258 individual
trees in total), those with a relatively targe number are this (Eunonymus javanica)

(37 trees), Medang (Litsea sp.) (36 trees), Gelam (Fugenia sp.) (33 trees) and
Kandis {Garcinia sp (16 lrees).

in the case of those species (222 individual trees in total) with only the local g
name, those with a relatively large number are Atoe (21 trees), Kodok (20 trees), A
Sobut (10 trees) and Ongoi (10 trees). Further details of the trees obscrved during

the forest survey can be found in Attached Appendix E-1.

@ Sccondary Forests

Sixty specics were observed in secondary forests, of which 28 were given
scientific names and 32 species were given only local names. Of those species of
which the scientific names were identified (165 individual trees in total), those
with a relatively large number are Semantung (Ficus toxicaria) (65 rees), Mcdang
(Litseasp.) (21 trees), Melung (Macarangasp.) (7 trecs) and Sapat (Macaraiga
diopenthorstit) (7 trees). Further details can be found in Attached Appendix E-2.

@ Shrub Land

Twenty-one species were observed in shrub land, of which 13 were given
scieatific names. Of those species of which the scientific names were identified
(77 individual trecs in total), those with a relatively large number are Melung
(Macaranga sp.) (41 irees), Johar (Cassia siamea) (8 trees) and Semantung (Ficus
toxicaria) {7 trecs). Further details can be found in Attached Appendix E-3.
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3)

Volume Totalisation for Sample Plots

Because of the absence of a volume table for tocal species, the single tree volume at
the sample plots was estimated using the following formula.

V = 04d’h x(g)

Where,
d : DBH{m)
h : total tree height (m)

The totalisation results, assuming a standard land arca of 0.1 ha, are 42.368 m® for an
average of 55 trees in natural forest I, 20.775 m® for an average of 54 trees in natural
forest 11 and 8.381 ar® for an average of 33 trees in natural forest Hf. Secondary
forests have an average of 56 trees with a volume of 8.159 m while shrub land has
an average of 29 trees with a volume of 2.163 m’ (see Attached Appendix E-4-(1) for
further details).

Stand Structure

The survey data for natural forest, secondary forest and shrub land are compiled
below to show the stand steucture of each forest category.

(0 Natural Forests
a. DBH

The DBH distribution of the surveyed trees (sce Table 5-2) shows that lasge
diareter trees with a DBH of 42 cm or more account for 10.8% of the lotal
with 52 trecs out of 481 trees, medium diameter trees with a DBH of 22 - 40
cm account for 22.0% with 106 wees and small diameter trees with a DBH
of upto 20 cm account for 67.2% with 323 trecs, indicating the overall
picture of the growing stage of the stands.
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Table 5-2 Number of Trees by DBH Class (Natural Forest)

DBH Class Number of Trees Ratio (%)
10 cm or less 169 35
12.20 154 3za
22-30 72 15.0
32-40 34 7.0
42 - 50 33 1.0
52 - 60 11 2.3
60 or more 8 LS
Total 481 100.0

b. Tree Height

The tree height distribution {see Table 5-3) shows that upper story trees (31
m or more) account for 7.6% with 37 trees while middle story trees (11 - 30
m) account for 59.1% with 284 trees. Lower story trees account for 33.3 %
with 160 trees.

Table 5-3 Number of Trees by Tree Height Class (Natural Forests)

Tree Height Class Number of Trees | Ratio (%) Remarks
10 m or less 160 313 Lower story recs
1) - 20 222 46.2 Middle story trees
21 - 30 62 129 "
31-40 27 5.6 Upper story trees
40 or mote 10 20 "
Tolal 481 100.0

@ Seccondary Forests
a. DBH

The DBH distribution (sce Table 5-4) shows that large diameter trees with a
DBH of 42 cm or more account for a mere 1. 1% with 3 trees and medium
diameter trees account for 15% wilh 42 wees. The characteristic of focal
secondary forests is well illustrated by the overwhelming ratio of 83.9% of
small diameter trees (DBH of 20 cm or less).
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Table 5-4 Number of Trees by DBH Class (Secondary Forests)

DBH Class Numhber of Trecs Ratio (%)

13 cen of less 137 48.9 o
12-20 28 35.0
22-30 34 121
32 -40 8 2.9
42 - 50 I 0.4
52 -60 2 0.7

Total 280 100.0

b. Tree Height

The tree height distribution {(sec Table 5-5) shows a predominance of trees
upto 15 m in height of 88.6% (248 trees) while trees with a height of 16 m
or more account for 11.4% (32 trees).

Table 5-5 Number of Trecs by Tree Height Class (Secondary Forests)

Tree Height Class Number of Trees | Ratio (%)
5 m or bess 3 I.1
6-10 137 48.9
i1-15 108 8.6
16 - 20 20 7.1
21-25 9 3.2
26 of more 3 1.1
Total 280 100.0

Shrub Land
a. DBH

The DBH distribution (see Table 5-6) shows a predominance of small
diameter trees of upto 20 cm with 92% (80 trees), illustrating the
characteristic of shrub land.
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Table 5-6 Number of Trees by DBH Class (Shrub Land)

DBH Class Number of Trees Ratio (9%}
10 cm or less 50 515
12 - 20 30 34.5
22-30 6 6.9
32-40 ¢ 0.0
42 - 50 1 1.1
Total ’7 100.0

b. Tree Heighi

The tree height distribution (sce Table 5-7) shows a predominance of trecs
upto 15 min height of 94.3% (82 trces).

Table 5-7 Number of Trees by Tree Height Class (Shrub Land)

Tree Height Class Number of Trees Ratio (%)
5 m or less 12 13.8
6-10 44 506
I1- 15 26 299
16 - 20 4 4.0
21 or more | 1.1
Total 87 100.0

5.2 Afforestation Survey

A man-made forest survey was conducted to establish the current state of man-made forests.,
The survey featured three specics; i.e. Acacia mangium, Pinus merkusii and Swietenia
macrophylla (Mahoni). The survey method was similar to that employed for the national forest
survey and three sample plots were established for each species. The list of the sample plots is
given in Attached Appendix E-4-(2).

(1) Acacia manginum

1)  Average number of surviving trees 290 treesftha
Survival ratio 1 26.1%

(original planting density: 1,110 trees/ha)
2) Average stand volume . 172 m'ha
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3) Treeage » @ years old

4) Planting scason : September - November
5) Origin of secds : East Java

(2y Pinus merkusii

1) Average number of surviving trees © 800 weees/ha

Survival ratio » 47.9%
(original planting density: 1,670 trecs/ha)
2) Avcrage stand volume . 109 mi/ha
3) Tree age : Bycarsold
4) Planting scason 1 Scptember - November
5) Origin of seeds : unknown

(3) Swietenia macrophylla (Mahoni)

1) Average number of surviving trees - 380 trees/ha

Survival ratio : 34.2% (original planting  density: 1,110
trees/ha)
2) Average stand volume . 394 m’fha
3) Estimated tree age 1 45 years old
4) Planting season :unknown
5) Origin of seeds :unknown

5.3 Social Forestry Survey

(1) Agroforestry Survey

An agroforestry survey was conducted to identify the cultivation techniques, eic. of local
products which could be incorporated in the Social Forestry Project for the Project Arca.

1) Coffec (Kopi: Coffea spp., Rubiaceae)
® Coffee Cultivation Technigues in the Project Area
a. Coffee Varieties

Two varieties of coffee, i.c. Coffea robustu and Coffea arabica, arc grown
in the Project Arca. The former is by far the predominant variety and
cultivation of the latter is carricd out by private companies such as Dinas
Perkebunan (Estate Bureau), etc. Comparison of Coffea robusta and Coffea
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arabica shows a similar uait yicld although the latter has a longer harvesting
scason. Coffea arabica also seems to fetch a higher price but has a
marketability problem due to the lack of local market except for the estate
operation.

While the propagation of coffee trees generally relics on natural scedlings, a

private company tries to graft Coffea wabica to Ceffea robusta of at least
three years of age.

The coffec harvest lasts for more than 20 years, commencing in the third
year after planting. The harvesting season is Aprit through July for Coffea
robusta (mainly April and May in Kee. Kepahiang and Junc and July in Kec.
Curup). The annual unit yield is said to be 0.5 - 2 tons/ha in terms of the raw
bean weight. The harvesling season for Coffea aabica is May and Junc at
the Dinas Perkebunan.

Planting Mcthod

The coffec trees are generally planted in either September or October bul can
be planted all year round if necessary. The planting distance is 1.5 — 2 m by
1.5 - 2 m for coffee trecs and 4 — 15 m by 5 — 15 m for shade trees which
arc usually grown from cuttings. As coffee trees and shade trees are often
planted simultancously in the Project Arca, there tends to be insufficient
shading at the early stage of coffec trec growth due to the low height of
shade trees. Supplementary planting is also conducted to replace trees with
poor growth and trces of which the yield has declined. The intercropping of
dry crops ficld rice, maize, chili, ginger, sweet potatoes and pulses is
conducted in the first couple of years after coffee tree planting.

Coffea arabica is planted in the Project Arca in the following manner. A
private company grows Coffea arabica on some 290 ha of land in Desa
Sentral Baru (El. 970 m). The trees are planted in November through
January with a planting distance of 2 mby 2.5 m for coffee trees and 6 m by
4 m for shade trees (Kayures and Albizia). The coffee trees are currently 2 -
4 years old and are beginning to produce a yield,

The Dinas Perkebunan has a 0.5 ha coffee estate growing Coffea arabica in
Desa Pal Delapan. The trecs are planted inJ anuary with a plahting distance
of 2 m by 2.5 m for coffec trees and 4 m by 5 m for shade trees {Kayu res).
The existing trees are 11 years old.
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c. Shade Tree Species
"Phe main tree species used as shade tices for coffee in the Project Area are
listed in Table 5-8 and mainly belong to pulses (Leguminosac).
The most popular species is Kayu res (Gliricidia maculata). “The popularily
of shade tree specics varies from onc desa to another. For example, Dadap
(Erythrina fusca) accounts for some 70 % in Desa Air Selimang wilh Kayu
res accounting for the renwaining 30%. Insect damage to the stems of Dadap
is observed.
The findings of the swrvey on the conditions of trecs planted logether with
coffce trees on the coffee fields in the Project Area are compiled in Attached
Appendix E-3.
Table 5-8 Main Shade Trees for Coffce
Local Name Scientific Name Remarks
Kayu res Ghricidia macnlata Smatl crown; casy lo grow from cultings
Dadap Enythrina fusca Suitable for high altitudes; high humidity leading to discase
Lamtoro Leucaena glavca Fast growing
Albizia Atbizia faleataria Fast growing to become huge frecs
Johar Cassia siamea Slow growing
Katiandra Caligndra ealothyrsus | Slow growing; rare
Cengkering Erythrina sp. -
d. Management of Shade Trees
The management of shade trees involves pruning and regeneration by
sprouting. In some cases, farmers appear to have let large shade trees die by
barking around the base. The pruned branches and accompanying leaves are
used as animal fodder, green manure, firewood, ctc.
e. Forming of Coffee Trees

As far as the forming of coffce trecs in the Project Arca is concerned,
application of the regular single or multiple stem systems as described in @-
¢. is quite timited. Almost alf local coffee trecs are formed by the traditional
system. In some cases, regeneration by sprouting is used to replace those
trees of which the yield has declined around the eighth year after planting. In
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other cases, regencralion by sprowting is used every four years or so. In
cither ease, the trees are formed into a natural shape. Sprouting is
encoucaged by aver-turning the stem without cutting it at a height of some 30
¢m above the ground but harvesting continues for a year vatil sprouting
takes place. After regeneration, the over-turned trecs are cut (o mainly
produce firewood.

In the case of Coffea arabica grown by the Dinas Perkebunan, the single
stem system is adopted with annual topping being conducted at a height of
1.5 m above the ground.

Fertiliser Application

Various lypes of chemical fertitisers are used to assist coffee cultivation in
the Project Area, including urea (N = 46%), phosphate (SP-36: P20s =
36%), potassium chloride (KCf : K20 = 60%), composite fertiliser (NPK:
N = 15%; P25 = 15%; K20 = 15%) and amamonium sulphate (ZA: N =
21%; sulphur = 24%). There arc many coffee ficlds in the Project Arca
where neither chemical (fertilisers) nor organic festilisers is used for
cultivation.

Weeding

Weeding is conducted two or three fimes a year at coffee ficlds with the aid
of farming tools and/or herbicides. There is an increasing trend of the use of
herbicides. The types of herbicides used for coffee cultivation in the Project
Area are listed in Table 5-9.

Pest and Discase Control

The main diseases and harmful insects associated with coffee trees in the
Project Area are listed in Table 5-10. The main discases are Penyakit
cendawan akar coklat {caused by Pheliinus lamaensis) and Penyakil karat
daun (caused by Hemileia vastarix). The main harmful insects are Bubuk
buah (Stephaioderes hanpei) and Pengeick batang (Zeuzera sp.). The
agrochemicals used for coffec cultivation in the Project Area are lisied in
Table 5-9.
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Table 5-9 Agrochemicals Used for Coffee Cultivation

Type Product Naine Ingredicnts k Remarks
Gemicide | Dithane M-45 | Mankozeh 80% for Hemileia vastatrix
(Karbamat 62%)
An_lrachol Pmpineh ?0.5% -
lnc.culmd;, Diazinon GOIZC Dnannog 600 gﬂnr\, N for S:cphanoderes Immpea
Ptodan 35¢cc llndosulfan 352 glllln, penctrant
- Amdrm Monokrolofos liﬂnur;. N
Ncm'uoudn, Cumlerr ’!G B Kalbufuran 3% forA gromyza phasedi
Herbicide Granfoxonc Parakuat chklonda 276 glhlru for monocoiykdon
Polaris R Iso prop;lamma glafosat 240 gi’lllrg lor both monoctﬂudon md dlt.(»lyfcdon
Spark Iso propilamina glafosat 160 gilitre | as above

Note: The table is compiled hased on the findings of the inlerview survey in the Project Arca.

Table 5-10 Main Discases and Harmful Insccts Adversely Affecting Coffee Cultivation

Type Symptoms Prevention
Discase Penyakit condawan Tends to occur from September to Burning of the eatice plantincluding
akar coklat (Phelfinus | November when the humidity is the roots, and disinfection of the soil
Lamaensis ) high. Invadesthe tree from the roots. | with sulphor. (Refrain from new
White spots on the stem and planting for 1 -2 years). Spraying of
Polyporaccac yellowing of the leaves. Often seen | a germicide.
in Sumatera {Acch) with rubber
trees.
Penyakit karat daun Round, light yellowish spots onthe | Burning and the spraying of a
{Hemileia vastratrix ) | leaves which eventually become genuicide,
.. compleiely yellow. Rarely occurs
Pucciniaceac but observed throughout Indonesia.
Harmmiul Bubuk buah Small beetle which eats the fruit Sprayiog of an insecticide,
Insect (Stephanoderes from the inside. Significantly
hampei ) reduces the yield and guality.
Scolytidac Observed throughout Indonesia.
Pengerck hatang Invades the core of a young branch | Spraying of an insecticide.

{Zewzera coffee )

and eats the branch. Obscived in
Sumalera.

Source: Dinas Perkebunan, Cﬁrup dan Kepahiang
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® Coffee Culivation Techniques at a Research Organization

The findings of the survey on the coffee cultivation techniques at the Indonesian
Colfee and Cocoa Research Tnstitute (Pusat Peaclitian Kopi dan Kakao, Jember)
are. described below. These findings are believed to be useful to improve the
quality of coffee fields in the Project Arca.

Coffee Varictics

Itis generally believed that Coffea robusta is suitable upto El 800 m while
Coffea arabica is suitable for above El, 800 m.

The use of cutting or grafting is said to be belter than nateral secdlings for
the propagation of coffec trees. The stock used for grafting is Coffea excelsa
which is resistant lo nematodes.

The harvesting of caffee commences in the third year after planting and the
peak yield generally lasts from the tenth to the twenticth year. The harvest
comes to an end around the twenty-fifth year. The yicld of Coffea ardbica at
the peak yietd period is said to be 1.5 tons/ha for raw beans.

Planting Method

The appropriate planting distances for coffee trees are roughly 2 mby 2 m
for Coffea archica and 2.5 m by 2.5 m for Coffea robusta. The
rccommended planting distance for shade treesis 3 -6 mby3 -6 m({Sm

by 5 m). It is reccommended to plant shade trees a year earlier than to plant
coffee irees.

Pulses are believed to be preferable for intercropping purposes on coffee
ficlds. It is said that crops such as cassava, ele. with a strong feriiliser
absorption performance are unsuitable as intercrops on a coffee field. The
root system of a coffec tree penetrates to adepth of approximately 1.5 m and
many fine roots are found upto 30 cm below the ground surface.

Shade Tree Species

Lamtoro (Leucaena glauca), Kayu tes {(Gliricidia maculata), etc. are used
locally as permanent shade trees while Moghania (Moghania macrophyila)
and banana arc used as temporary shade trees. Lamtoro is said to be the best
species for shading purposes as Kayu res tends to lose its leaves during the
dry scason. The much more difficult management of Kayu res due to its fast
growth is another reason for the preference for Lamtoro. In short, species
which are easy to care for and manage ar¢ preferable for shading purposes.
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Management of Shade Trees

Shade trees must be distributed in an appropriate manner and their branches
must be pruned in order to maintain the relative light intensity of a coflee
ficld at 75%. Pruning should be conducted once a year at the beginning of
the rainy season so that (he section around 3 - 4 m from the ground accounts
for some S0 % of the total. ‘The pruned branches and leaves are used as

green manure or animal fodder.
Forming of Coffee Trees

There are two forming methods for coffec trees; i.e. the single stem system
and the multiple stem systeim.

Under the single stem syste, topping is conducted at a height of 80 cm
above the ground in the first year after planting, foltowed by further topping
at a height of 120 ¢m above the ground 2 - 3 months later so that the tateral
branches form 3 - 4 layers at a height of 60 - 120 cm above the grouad.

In the case of the multiple stem system, topping is conducted at a height of
60 cm above the ground six months after planting to select 3 - 4 sprouting
branches for further growth. In subsequent years, those branches of which
the yield has declined are regenerated at an interval of some five yecars.
Pruning is also conducted after harvesting,.

The single stem system is employed by estates. The multiple stem system is
easier to employ even though it demands a wider planting distance than in
the case of the single stem system.

Fentiliser Application

Fertilisers are applied twice a year at the beginning and end of the rainy

S€ason.

Weeds, hedge crops and the pruned branches and leaves of shade trecs
produced on a coffee field are laid around the base or buried in holes dug
between individual coffec trees. As it is said that the top soil at coffee ficlds
must maintain its organic content at the 2 - 3% level, the laying or burial of
weeds, pruned branches, etc. helps to resupply organic maters to the soil.
In addition, it has mulching effects in terms of the microclimate such as the
temperature and humidity around the roots of coffee trees, and also in lerms
of the soil structure.

At Jember, the organic cultivation of coffee is also conducted.
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Weeding

Weeding at a coflee fiekd is conducted approximately three limes a year for
the first 2 - 3 years after planting. The collected weeds are used to produce
green manure.

Pest and disease control

Damage by Bubuk buah (Stepharoderes hampei) can be prevented by
spraying a germy called Beauveria bassiana, cultured from maize, at a rate of
1.5 - 2 kg/ha for 2 — 3 times.

Iiffective ways of preventing damage by nematodes (Prafifenchus coffeae,
Radophalus similis, etc.) include grafting, the use of organic manure and
resistant varictics, and the use of such plants as Trypsacunt laxiim, Tagetes
patula, Crotalaria spp., etc.

Locally, the use of agrochemicals, including herbicides, with a strong
residual toxicity is avoided as much as possible. Biological and ecological
methods are popularly vsed instead to fight discases and harmfut insects.

Terracing and Perimeter Planting of Hedge Crops

The soil conservation effects of terracing and hedge crops as pat of coffce
cultivation (Coffea arabica) are shown in Table 5-11. At the testing site,
Teras Bangku is used for a slope gradicat of 15% or more while Teras
Guludan is used for a slope gradient of less than 15%. As Teras Bangku is
capable of containing the soil loss to approximately 6%, it is an efficient

weapon to ensure soil conservation at coffee cultivation sites.

The line planting of hedge crops at perimeters, especially dense cover by
herbaccous plants is also effective to reinforce such terraces. The use of
Vetiver grass (Veti veria zizanioides) does not compete with coffee as its
roots grow deep vertically and not laterally. The roots can be used to
produce Vetiver Oil while the leaves can be used as animal fodder. Elephant
grass, Guatemala grass, King grass, etc. have the advantage of fast growth
but Setaria grass is said to be unsuitable as a hedge crop because it is a host
plant for nematodes.
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Table 5-11  Soil Conservation Effects of Terracing and Hedge Crops in
Coffee (Coffea arabica y Cultivation

Measure Applicd Annual Soil Loss (1995/96) (tonv/ha)
None 17.750
Teras Banghu 1.174
‘Teras Bangku and Vetiver Grass 0.611
‘Feras Bangka and Lencaena glanca 185
Teras Bangku and Moghania macrophylta 0.332

Notes:

1) lledge crops mean those plants covering the perimeter of a lerrace for teerace
reinforcement purposes.

) Vetiver Grass: Veliveria zizanioides

‘Test Plot

Location : Andungsari, Dusa Bondowose, Pusat Penelition Kopi dan
Kakzo, Jember

Year of Planting : 1994

Planting Distance @ 2 m by 1.5 m for coffec trees; 30 cm for Vetiver grass; 6 m for
Leucaena glauca; 30 cm for Moghania macrophylla

Annual Rainfall + 1,500 - 2,500 o

Gradient : 30%

Elevation 1,000 - 1,400 m

Soil ¢ Andosols

Upper Trees and Relative Hluminance

The mixed planting of upper trees as well as those placed to act as shade trees is a
common practice at coffec ficlds. To determine the species suitable for upper trees
al coffee fields and their management method, a survey was conducted on the
celative illuminance below the crown density of these upper trees. The results are
as follows (see Attached Appendix E-6).

When differences in the refative illaminance under the crown are compared across
species, it becomes obvious that the leguminous species (Leguminosae) olten
used as shade trees have high relative illuminance values. Petal, a leguminous
species, also has a high under-crown relative illuminance value and preseats itself
as a possible shade tree. In comparison, kayu manis, mangosiecn, durian and
aren etc. have significantly low values. When planting species with low under-
crown relative illuminance value, it is necessary to avoid the central part of a
plantation in favour of locations that have litlle effect on the development of
coffee trees, such as border areas. However, since tree species with a high bole
height have high values, even those specics with low under-crown relative
illuminance values may be used as upper trees at coffee fields to a certain extent,
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provided that they are cared for by the regular removal of branches, ete., With
regard to shade trees, the present trees are mainly wncared for by regular branch
removal and, with the exception of a few plantations, shade (recs are leftin their
natural state. The adequate pruning of the upper trees is necessary in order o
sustain a refative illaminance level suitable for coffec growth.

Kayu bawang (Disoxylum molfiscimuom, Meliaceae) has a high under-crown

relative illuminance value due to regular pruning. These kayu bawang trees were
planted as upper trecs at coffee fields in Desa Karang Tinggi in Propinsi
Bengkuly Utara as a part of a segreening project of the Sub-Balai RLKT, Ketaun.
These can be used as coffee shade trees for upto 5 years after planting provided
that the bole height is raised by pruning and other measures.

2} Panili (Vaniila planifolia/fragrans, Ochidaceae)

Panili is cultivated in the Project Area in Desa Suro Bali and at a demonstration field
of the Kelobak Agricultural Extension Centre. Panili was introduced to the Project
Area from Bali. At Desa Suro Bali, one farining houschold with 10 years experience
of panili cultivation was interviewed and the following panili cultivation method was
identificd. g

Kayu res is the main shade tree species for panili and is planted at a distance of 1.25
mby 1.25 m. Panili uses ashade tree for support and a panili cutting is placed at the
base of a shade tree. A shade tree altracting panili vines is cut at around a height of 1.5
m above the ground every six months for regeneration by sprouting. The branches
and lcaves cut from shade trees are used as firewood or to produce green manure. The
acrial roots are cut to facilitate flower bearing. Flowering commences in the second
year after planting and harvesting takes place in the same year. The harvested capsules
are collected by deaters and seat to markets in Central Java.

At Desa Suro Bali, panili is cultivated in combination with coffee and kayu manis, etc.
There is currently a problem of disease affecting the panili teaves and stems.

At the Kelobak Agricultural Extension Centre, kayu res is also used as a shade tree
species wilh a planting distance of 2 m by 1.5 m. One year after panili has been
planted, a shade trec is bent at a height of some 1.5 m above the ground without
cutting it and the panili vines are guided to the bent shade tree branches. The
favourable relative illuminance for panili is said to be 60 ~ 70% and harvesting lasts
for approximately eight years after the first harvest.
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3)

4)

Salak (Zalacca edudis, Palmae)

In the Project Area, only one farmer in Desa Pasar Ujung grows salak. The sceds
used arc the Java varicty introduced from Surabaya in Bast Java. The planting of an
arca of some 4 ha was conducted in 1985 and 1991. The cultivation method of salak
is outlined below.

The sceds germinate one month after sewing and four month old scedlings are
planted. The planting distance is 0.5 - 0.7 m by 3 m and cassava is uscd as an
intercrop for the first year. Harvesling commences in the third year after planting and
peaks in the fifth year. As salak is a dioccious plant (50% male and 50% female),
pollination is required. Once harvesting commences, it continues throughout the year.
Weeding is conducted in the first three years after planting and KC¢ fertiliser is
applicd to female salak once a year. In order to strengthen the sweel taste, table salis
are applicd to the base of the lree three days before the planned harvesting. The new
buds, fruit and stem, cte. of salak attract harmful insccts. The harvested salak is
delivered to the Kepahiang Market (Pasar Kepahiang).

The Bali varicty introduced from Bali Island is cultivated at Desa Suro Bali.

Aren (Arenga pinnata/saccharifera, Palmae)

Aren cultivated at Desa Sindang Jaya in Kec. Curup was originally introduced from
Jogjakarta in Central Java morc than 50 years ago and is now cultivated on more than
some 600 ha of land.

In general, one year old seedlings are planted at a distance of 5 ~ 8 m by 8 m.
Flowering commences in the tenth year after planting to allow harvesting in the same
year. Replanting is conducted in the fiftcenth year. After the initial planting, kayu
manis and some crops are cullivated as intercrops for seven years and 3 - 4 ycars
respectively. The sap collected from the flower stems is refined at home and the
resulting brown sugar (mnuscovado) is collected by middlemen.

Bamboo (Betung) is used to make the ladder and tube used to collect the sap and
lamtoro and bamboo are used as firewood for refining purposes. There is an aren site

‘of some 2 ha which has been planted by the Dinas Perkebunan since 1988 at Desa Pal

Delapan in the Project Area but this site has not yet reached the harvesting stage. The
planting distance is 5 m by 10 m and crops are cultivated in the first three years after
planting as intercrops.
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6)

Kemiti (Aleurites moliccana, Fuphorbiaceac)

Kemiti is cultivated in Desa Kebanagung, Desa Embang Huk, Desa Talang Pito and
Desa Pagaragung, cte. in the southera part of the Project Arca,

‘The interview survey at Desa Talang Pito revealed that there are some 150 ha of land
in this village where Kemiri is grown. The cultivation of Kemiri became parlicularly
poputar around 1990. The coramon cultivation method is outlined below.,

One to two month old seedings are planted in October at a distance of 10 m by 10 m.
Harvesting commences in the third year after planting and peaks in the fourth year,
followed by many ycars of harvesting thereafler. The harvested nuts are collected by
middlemen and transported to markets in Java.

Kayu manis (Cinnamomum burnanni, Lauraceae)

As observed in connection with such grecning projects as the Kebun Rakyat
development and village nursery development projects conducted by the Kab. Rejang
Lebong Dinas PKT, therc is a strong demand by local farmers in the Project Area for
the planting of kayu manis which is, therefore, popularly planted as an intercrop at
coffee ficlds and dry crops field [see 5.6-(3)-@). It is assumed thal the reasons for the

popularity of kayu manis among farmers include the high potential for cash sale, low
production cost and quick harvest.

There are two kayu manis cultivation methods in the Project Area, i.c. the single
harvesting method after planting and the multiple (3 — 4 times) harvesting method by
neans of regeneration by sprouting, Harvesting is conducted at a tree ageof 4 -8
years. ‘The planting distance varies from once grower to another. In Desa Lubuk
Saung, kayu manis is intercropped at coffec fields and is cut at some 30 cm above the
ground in the sixth year for continuous regeneration by sprouting. A six year old kayu
manis {rec has a DBH of 18 - 20 ¢, a tree height of 15 m and a crown diameter of 4 -
5 m. Drying of the pecled bark of kayu manis by the sun produces some 5 kg of dry
kayu manis from a six year old tree. The dry kayu manis is sold at the village market
and the remaining wood is used as firewood. Construction timber is sometimes
produced by lengthening the cutting period.

A fanly large Hutan Rakyat of kayu manis is observed at Desa Air Bening. According
to the caretaker, the trees were planted in 1990 and 1996 at a planting distance of 2 m
by 3 mand the site is not yet ready for harvesting. There has been a major outbreak of

hairy caterpillars which eat the leaves, indicating the risks associated with the
monocultute of kayu manis .
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7)

8)

Damar mata kucing (Shorea javanica, Dipterocarpaceae)

Social forestry incorporating the cultivation of damar mata kucing is currently being
practiced in national forests (protection forests and production forests) as well as at
privately owned land in Kec. Krui of Kab. Lampung Bacat. 200 damar mata kucing
per ha and 20 other trees (such as durian, petai and duku) per ha are planted in a
mixed state. Wildings (approximately six months after germination) taken from the
forest, temporarily potted, then acclimatised over one ycar al @ nUISCry were used.
Resin harvesting is initiated 30 years after planting and continues for the next 70
years, Resin production is around 4-5kg/monthitree, and after final cutting, the trecs
arc sometimes used for timber. Resin is collected, sorted and exported from Lampung
to Singapore.

Damar mata kucing cultivation can also be scen in the Kerinci Scbrat National Park
tocated in the Study Arca. This cultivation site is approximately 25 ha in size al Bl
900 m and merkussi pine is mixed-planted. The trees were planted from 1954 to 1955
and measure approximately 20m in height with a DBH of 55~60 cm. No harvesting of
resin has taken place so tar but the state of growih is excellent. The wildings were
originally brought from Bogor and Bandung. It is conceivable that wildings nay be
taken dircctly from this site if the natural growth of scedlings is confirmed.

Bamboo

The sampling survey and interview survey confirmed the presence of 12 bambao
varicties, i.c. Apus, Aur, Betung, Dabuk, Kuning, Lemang, Manyan, Pancing,
Selepah, Serik, Suling and Wulung. The findings of the sampling survey are
compiled in Attached Appendix E-7. In terms of the habitat location, Betung, Lemang
and Aur, elc. arc often observed on sfeep slopes while Manyan, Serik, Dabuk and
Selepah are observed at the boundaries of dry crops ficld and paddy ficlds. In general,

many varicties grow naturally atong river channels.

The findings of the interview survey conducted in the Project Area indicate that, in all
the villages listed, Betung is the predominant variely, followed by Manyan, Serik,
Selepah and Lemang in that order. Betung and Manyan grow throughout the Project
Area, Serik in the central part of the Project Arcaand Selepah and Lemang mainly in
the central and southern 'paris of the Project Arca.

All varieties are casily propagated by mcans of such vegetative propagation as the
separation of the subterrancan stem and cutting of the stalk in rainy season.
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9}  Mushrooms (Jamur)

While mushrooms are not cultivated in the Project Arca, local people pick naturally
grown mushrooms for their own consumplion. It is said that mushrooms grow on
dead mangoes, Puput, Terap and Bungin trees, ete. At Desa Rimbo Recap, naturally
grown mushrooms (Jamur Merang) on threc week old straw which is pited up in the
paddy ficlds after harvesting arc picked by local people for their own consumplion.
Jamur kayu which grow naturally on rubber trees are transported from the cily of
Bengkulu to the Kepahiang Markel for locat consumption. Duc to the existence of a
local demand, mushroom culture using cut coffee, shade and other trees appears to be
highly viable in the Project Area.

10} Apiculture (Apis spp.)

Apiculture is not conducted in the Project Arca although apiculture on a minor scale is
observed in other parts of the Study Area, including Desa Karang Jaya, Desa Swimber
Urip and Desa Sumber Bening, cte. in Koe. Curup, providing a source of side income
for local people. The apicolture techniques used in these villages were originally
mastered by one apiculturist in Pesa Karang Jaya who taught himselfin 1981.

Apiculture in Desa Karang Jaya involves the placing of wooden beehives made by the
Ministry of Forestry around ponds and on dry crops field. The bee species used for
apiculture are an indigenous species (Apis jovanicay and a species imported from
Australia, The honey production volume per wooden bechive is approximately ©
liresfyear for the indigenous species and approximately 40 litresfyecar for the
Australian species. The honey gathered from the wooden beehives is sold in the city
of Curup. Plants constituting sources of pollen are Kaliandra, apokat, coffee, chili,
miaize and flowering plants found in local forests and at coffee fields and dry crops
ficld, etc. The radius of activity for the bees is said to be 1.2 km for the indigenous
species and 3 km for the Australian species.

(2) Biological Resources Survey

At the 10 villages selected for the socidoconomic and cultural conditions survey, the wives
of standard families recommended by the village heads were interviewed 1o name the
biological resources available around their homes for practical use. A total of some 80
items, including vegetables, coffee, fruit trees and medicinal herbs, were identified. (The
subject arca around the home was an average of some 60 m.)
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Many of the medicinal heibs are used for gastrointestinal disorders, malaria, skin discases
and the treatment of fever during childbirth and that of children. The high degree of
dependence on at-home care employing traditional remedics on the part of many is thought
to be due to the distance from urban arcas (see Altached Appendix E-8).

5.4 Development of Forestry Infrastructure

The curreit conditions of roads, which comprise the most important infrastructure to suppori
social forestry, are described below.

There are four trunk roads totalling 79.3 km and 16 branch roads totalling 85.8 km in the
Project Area and its neighbouring area. Roads with proper paving are classificd in the category
of “trunk road” here, excluding some roads under improvement, while those with simplified
paving and gravel roads are classified in the category of “branch road”. Only three roads (onc
nalional road, one dam construction road and one village road) run through the national forests
and are clearly inadequate (see Attached Appendix E-9).

5.5 Damage to Forests

{1) Forest Fires

The massive smoke-related damage caused by the 1994 forest fire altracted a great deal of
attention. The report on the forest fire issued by the Ministry of Foresty in October, 1994
did not list the area of the forest lost in Propensi Bengkulu to the fire. The Project Area is
high in humidity throughout the year and has a weak tendency towards dehydration cven
in the dry season, Dry fallen leaves, often a cause of natural combustion and continued
burning, are notably few and the degree of land use by local people is high. The latter,
combined with the absence of large-scale tracts of privately-owned land (such as
concessions and estates), appears to account for the infrequency of reckless slashing and
buming. For these reasons, no specific measures to prevent forest fires appear to be
necessary in the Project Area,

(2) Damage by Insects

No concrete dala are available on insect damage to natural forests, secondary forests,
shrub land or man-made forests in the Project Area. Morcover, the ficld surveys did not
find any conspicuous insect damage although some Acacia mangiwm trees in man-made
forests were found to be dead due to Kumbang (Coleophera ).
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5.6 Extension and Training Activities

A survey was conducted on the state of the activitics of extension workers mainly in the Project
Area, the state of training activities vis-a-vis forestry-related administration officials and local
people and the state of awarcness and extension activitics vis-a-vis local people by means of
demonstration plots, ¢te.

(1) Extension
@ Extension Activities

There are various types of forestry extension workers operating in the Project Arca,
i.c. afforestation-oriented forestry extension workers (PLR: Penyulth Lapangan
Reboisasi), regreening-oriented middle-ranking forestry extension workers (PMP;
Penyuluh Madya Penghijavan), ordinary forestry cxtension workers {PLP: Penyuluh
Lapangan Penghijauan) and check dam-oriented forestry extension workers (PLDP;
Peayuluh Lapangan Dam Pengendari). Forestry extension activities regarding national
forests are mainly conducied by PLRs. The PLR in the Project Area is stationed at
Ranting Dinas and the extension activities mainly consist of (i} the training of farmers
on afforestation techniques for national forests, (ii) coordination work with village

heads, (iii) extension and local development activities and (iv) reporting on the
progress of afforestation.

Forestry extension activities regarding private forests are conducted by PMPs, PLPs
and PLDPs. The PMPs, PLPs and PLDPs operating in the Project Area are stationed
at the Dinas PKT of Kab. Rejang Lebong. All forestry extension workers working on
private land meet twice a month wilh extension workers in other fields at an
agricultural extension centre (BPP: Balai Penyuluhan Pertanian). In the Project Area,
one PMP and four PLPs are assigned to the PAL VIII Agricultural Extension Centre
in Kec. Curup while one PMP, four PLPs and one PLDP arc assigned to the Kelobak
Agricultural Extension Centre in Kec. Kepahiang. The extension activities of these
PMPs, PLPs and PLDP mainly consist of (i) the development of demonstration plots,
check dams and Hutan/Kebun Rakyat at private land, (i) extension technigues
regarding village nurseries and other regreening projects, (iii) the preparation and
distribution of pamphlets on various regreening projects and (iv) discussions with
farmers. The common methods used for extension purposes are local meetings with
farmers’ groups and circuit guidance sessions directly with individual farmers.
Meetings with farmers are organized twice a month per PLP and each meeting lasts

for two days. The PMPs coordinate various activities at the agricultural extension
centres.
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A village hall is used as the base for the activitics of forestry extension workers and
each forestry extension worker is responsible for at least four viltages.

The PAL VI Agricultural Extension Centre currently has S1 extension workers
stationed there, covering various fields, such as food, fruit and harticulture, livestock,
fish cuiture and foresiry.

@ Extension Facililics and Equipment

The Dinas PKT of Kee. Rejang Lebong provides the PMPs, PLPs and PLDPs with a
travelling allowance and uniform, ctc. but not with a motorcycle.

The findings of the survey on the cxtension facilitics and equipment of the Pal VIl
and Ketobak Agricultural Extension Centres in the Project Area are described next.

Both centres have simitar types and quantities of extension facilities and cquipment.
Each centre has an office building with a director’s office, common room for
extension workers and miceting room, etc., totalling some 64 m’ and at least one
motorcycle (100 cc class). The office equipment includes one manual typewriter,
pookshelves, desks, chairs and tables, etc. In the opinion of both foresiry and
agricultural extension workers, further devclopment of the extension facilitics and
equipment is essential to facilitate a positive response (o and a proper understanding of
cxtenston activities among local farmers.

The Kelobak Agriculiural Extcnsion Centre has an experimental fictd of approximately
one ha where panili, kayu manis, cacao and tea, ctc. are cullivated.

(2} Training

The training of forestry-related administrative officials in the Project Area includes three
months training for senior high school leavers recruited as forestry extension workers at
forestry training institutes in Bogor and other places on such subjects as afforestation and
regreening techniques and extension techniques, etc. Local people undergo training
designed to facililalc regreening projects. This training is provided through lecture courses
at agricultural extension centres, on-site explanatory meetings in association with
regreening projects and meetings held in cach vitlage. In the case of a demonstration plot
project for example, a three day training session is held al the village hall for farmers prior
to project commencement.
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Intervicws with forestry extension workers and local farmers revealed that there is a need
among the former to learn soil conservation and yield enhancing techniques. Extension
workers also pointed out that the development of extension facitities, farmer cducation and
clarification of the project benefits would be required to facilitate a positive understanding
of projects by farmers, In contrast, local farmers appear to be less interested in soil
conservation and soil produciivity than they should be. The level of understanding of the
importance of projects appears rather poor among wonien. All these observations suggest
a strong necessity for the provision of training for not only forestry extension workers but
also for local farmers.

Regreening (Penghijanan)

Regreening projects were formerly controlled by the Sub-Balai RLKT, Ketahun but were
transferred to the Dinas PKT of Kec. Rejang Lebong in fiscal 1994/935.

The level of understanding of regreening projects is generally low on the part of local
people in the Project Area and the farmers in some villages do not even know of the
existence of demonstration plots, cte.

The activities conducted in the Project Area under regreening projects are described below.
To be more precise, the activities in question are demonstration plots, the development of
Hutan/Kcbun Rakyat, village nurseries and awarencss/extension activities for local people
(sce 6.4 for check dams).

@ Demonstration Plots

A demonstration plot is classified as eilher a natural resources conservation project
model vnit (UP-UPSA) or a settled agricultural project model unit (UP-UPM). A UP-
UPSA is a demonstration plot for various farming methods with emphasis on soil
conservation and each plot consists of 10 ha, serving 10 families. Such civil
engincering works as terracing and channel works, etc. are demonstrated for a
standard project period of three years.

A UP-UPM is a demonstration plot designed to facilitate settled farming instead of
shifting cullivation. Fach plot consists of 20 ha, serving 20 families and terracing is
conducted. No UP-UPM has been established in the Project Area since fiscal
1994/95.

The existing UP-UPSAs in Desa Kampung Melayu located in the Project Area and
Desa Air Bening, Desa Air Duku and Desa Sember Bening located outside the Project
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Arca were surveyed and the findings are outlined below. ‘The commonly used types of
tereaces are Teras Guludan and Teras Bangku and the intercrops grown arc maize,
soybeans, ground nut, chili, cabbages and Chinese cabbages, ete. The cultivation of
vegetables is seldom observed in the Project Arca. 'Fhe management practices include
fertiliser application and the spraying of agrochemicals. Some trees, including apokat,
lambutan, kayu manis and citrus, are planted along the farmland boundarics while the
hedge crops for terraces include Lamtoro, Kaliandra, Setaria grass and King grass,
etc. Using these hedge crops, cfforts are being made to raise goats at Desa Kampung
Melayu and to establish apiculiure at Desa Seinber Bening. The working schedule at a
demonstration plot varics from onc plot to another.

At Desa Air Duku, the performance of the soybeans and lambutan intreduced at the
demonstration plot is said to be poor so far. Tt appears to be extremely important to
pay careful attention to the natural condilions, sociocconomic conditions and concrete
needs of the local people before selecting crops for farming, tree species and new
varietiesfspecies to be introduced.

According to the forestry extension workers operating in the Project Area, there has
been active participation by farmers in the demonstration plots in the area and the
demonstration plots are said to have produced such positive results as improved land
productivity and improved soit conservation skills on the part of farmers. The knock-
on effects of demonstration plots in terms of terracing, suitable crops and trees and
cultivation methods, etc. are also being felt although the progress is gradual.

The conditions of the demonsiration plots in Kec. Curup and Kee. Kepahiang,
including those in the Project Area, are summarised in Table 5-12.

Hutan/Kebun Rakyat

Hutan/Kebun Rakyat are created to achicve soil conservation, improved soil fertility
and the provision of new income opportunitics for farmers by grouping smallholding
farmers and conducting the mixed planting of trees and fruit trees at degraded land.
The standard planting density is approximately 3 m by 2 m for Hutan Rakyat and
approximately 5 m by 5 m for Kebun Rakyat. Kebun Rakyat have been created in the
Project Area since fiscal 1994/95 with each site covering 250 - 500 ha. The trees to be
planted are selected in view of the local conditions and the seedlings are supplied by
the Dinas PKT of Kab. Rejang Lebong. Kayu manis is currently planted in the Project
Area. The standard project period is one year.
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At Desa Air Pikat, kayu manis is planted in an area of some 0.4 ha at a coffee ficld
owned by a family. Stump seedlings, which have their above ground growths as well
as subsurface growths (the main root) trinvnied at approximately 8 months after the
sowing, are used. Eight month old stump seedlings are planted in January at an
approximate planting deasity of 5 m by 5 m. The survival ratio is said to be 90%.

The state of the Hutan/Kebun Rakyat in Kee. Curup and Kec. Kepahiang, including
thosc in the Project Area, is summarised in Table 5-12.

Village Nurseries {(Kebun Bibit Desa)

Village nurseries are eslablished to select suitable species for lecal planting and (o
cullure seedlings for regreening work.

Village nurseries in the Project Arca have been established since fiscal 1994/95 with
each nursery covering an approximate area of one ha. The seeds and pots are procured
through the Dinas PKT of Keb. Rejang Lebong. Local farmers in the Project Area are
currently producing kayu manis seedlings. Although the standard project period is one
year, a nursery may be kept after the completion of the initial project period. The
nursing work schedule varies from one village nursery to another.

In general, village nurseries are of a temporary nature and are established near a river
or seitlement. The standard nursery bed size is 1 m by 5 m and black plastic pats (10
cm in height and 6 cm in diameter, containing some 250 g of sai! each) are used for
nursing. The management work includes fertiliser application, weeding and the
spraying of agrochemicals. The germination rate is said to be more than 60%. Some
cight months after sewing when the seedlings have grown to a height of some 50 cm,
they are delivered for planting. Bamboo is used as the nursery construction material.
Farmers in Desa Tanjung Dalam hope to establish a nursery again following
completion of the project pertod if sufficient finance can be raised.

The state of the village nurseries in Kec. Curup and Kec. Kepahiang, including those
in the Project Area, is also suininarised in Table 5-12.
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Table 5-12 State of Regreening Projects in Kee. Curup and Kee. Kepahiang

Kecamatan [ 1980/81 - 1993/94 | 1994/95 ﬂ? 1995096 199617 |

ups | urn | wike | upsa | sukk | ko |uesa | ke | kep [uesa ke | xep
Cwwp | 20 | 0 f 4 )2 f 2 p A6 )2 S 3 LT
Kepahiang | 13 | 4 8 | 2 B P B R S Y

Notes:

1) UPSA : UP-UPSA, UPM: UP-UPM
WKR : Huwan/Kcbun Rakyat, KBD: vitlage nurscry {Kebun Bibit Desa: KBD)
2) KBD data for the period from 1980/81 to 1993794 are not included.
Source: Ketahun Sub-Ralai RLKT and Kab, Rejang Eebong Dinas PKT

@

Sericulture

Sericulture was first introduced by the Ketahun Sub-Balai RLKT, Kctahun in fiscal
1980781 and has since been conducted in the following manner.

There were multipte purposes for conducting sericulture, ranging from the
enhancemient, intensification and extension of farming activities to increased income
for local people and the provision of new working opportunitics for farmers. The
concrete targets were (i) stabilisation of the income and lives of local people, (ii)
expanded labour market for farmers and craftsmen, (iii) assistance for the rescitlement
programing, (iv) diversification of agriculiural production and (v) supply of silk to
micel the tocal demand. The selected area for sericultvre was Kee. Kepahiang which 1s
characterised by a forest area with a high population density, good access and suitable
climate for mulberry (Morus alba) growth. Viliages with a strong willingness lo grow
Morus alba were selected as sericulture arcas. In general, mulberry was intercropped
at coffee ficlds and dry crops field but the planting method varied from one farmer to
another. The silkworm eggs were purchased in Central Java.

The actual practice of sericulture was introduced in Desa Kelobak, Desa Ujan Mas
Bawah, Desa Dias Petah, Desa Taba Tebelet, Desa Suka Sari, Desa Bandung Baru and
Desa Bukit Sari, etc. in fiscal years 1980/81 through 1985/86, 1991/92 and 1993/94
to 1995/96 but has been completely withdrawn due to problems of market availability
and financing.
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CHAPTER 6. WATERSHED CONDITIONS

In the Sixth S-Year Development Plan, the Directorate General of Reforestation and Land
Rehabilitation of the Ministry of Forestry classifies the entire country into Walershed
Management Units,  Within cach unit, individual watersheds  are classified into  high,
intermediate and low priority categories based on the managerial priority of cach watershed.
The Musi Watershed Management Unit consists of the high-priority Musi watershed, the
intermediate-priority Banyuasin and Latang watersheds, and the low-priority Teluk Lenggulang
watershed. Much of the Project Area is a part of the Musi watershed.

6.1 Devastation Survey

(1} Landslide Sites

Many landslide sites, assumied to result from the earthquake in 1979, are obscrved near the
summit of Bt. Daun located in the northwestern past of (he Project Area and along the
ridgeline stretching southwards. The largest site has a maximum width of 210 m and a
maximum leagth of 1,330 m, covering an area of 16.84 ha. There are seven landslide sites
in the Project Area of varying sizes and the largest site has a maximum w idth of 11¢ m and
a maximum length of 480 m, covering an arca of 4.69 ha (sce Attached Appendix F-1).

All the landslide sites in the Project Area are located in natural forests on national forest
tand and are distributed between EL 1,700 m and EL. 2,500 m with a gradient range of 27
— 38° These sites now look like shrub land due to the invasion of natural vegetation,
illusteating the ongoing recovery of the vegetation. As they are some 7 — 10 km away from
the nearest settlement, no property damage, etc. has been reported. The fact that these
landslides occurred inside natural forests may well be another factor of the absence of any
tangible damage.

No landslide site of a comparable size exists in other parts of the Project Arca. In general,
there are few landslide sites although relatively minor landslides have occurred outside
national forest land which can be seen at Desa Pal Tujub, Desa Temdak and Desa Segurin
and have a length of 21 - 37 m, a maximum width of 14 -35m and an area of 200 - 700
m. These landslides have occurred on slopes with a gradient of 25 - 50°and at dry crops
field, shrub Jand, bare land and sites of young coffee trees (at the time of disaster). It
appears that the landslide hazard increases when a slope with a gradient of more than 25°
has become bare land (see Attached Appendix F-2}.
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(2) Torrent Streams

Although there are not many torrent streams in the Project Area, bank crosion is obscrved
along the main coursc of Musi River at around Desa Tanjung Alam and Desa Suro Bali.
Near Desa Tanjung Alam, bank crosion is occurring at many sites on both banks of the
600 m long torrent section of Musi River. Near Desa Suro Bali, bank crosion is occurring
on both banks but maialy on the left bank of the 500 m long torrent section. These torrent
sections are bordered by paddy fields and coffec fickds on both banks and bank erosion s
belicved to take place cvery year. The size of the crosion at each site is approximately 6.5
m in width, 1.5 — 2 m in height and 2 — 5 m in length. These bank erosion sites are
inciuded in the reservoir arca of the dam of the Musi Hydroelectric Power Project currently
in progress.

6.2 Study on Soil Erosion Volume
6.2.1 Estimation of Soil Erosion Volume in the Project Area

In evaluating the operations of the Social Forestry Project, it is nccessary (o have on hand a
value representing the difference between the volumes of soil loss sustained with and withoul
the Project. Therefore, a rough estimate was made as to the extent of soil erosion using the
USLE (Universal Soil Loss Equation) method which allows for a fairly simple estimate of the
amount of soil erosion according to changes of the land use conditions. As the margin of error
is assumed to be large due to the lack of raw data nceded to calculate the local value of the
factors used to conduct the estimate and as the applicability of the USLE methed is not
adequately proven when the surface gradient exceeds 20 degrees, further encouragement and
suppori for Indonesian rescarch dealing with these issues are desirable.

The soil loss volume can be obtained by the following equation using the USLE methoed.
A=ReKelSe P

where A: annual soil loss volume per unit area (tons/ha/year)

R: rainfall factor (Joules/m?)

K: soil erodibility factor

L.S: slope length and gradient factor
C: cropping-management factor

P: erosion control work factor
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The Project Arca was divided into | X 1 cm’? cells on the topographical map (scale: 1/25,000)
prepared during the course of the Study and sample of cells were randomly scleeted. The
rainfall factor, soil erodibility factor, stope length and geadient factor, cropping-management
factor and crosion-contral work factor were obtained for cach sampled cell and the soil loss
volume was estimated using the above cquation. Every fifth cell on both the horizontal and

vertical axes was extracted as samples using the systematic sampling method. “There were a total

of 334 samples and the extraction rate was 4 %.

(1) Rainfall Factor (R)

The rainfall factor (R) was determined using Hudson’s cquation as follows,

R =38.5 + 0.35P

where, P; annual rainfall (mm)

The annual rainfall in the Project Area was obtained from the isohyetal map and the rainfall
factor was determined using the above equation as shown in Table 6-1.

L3

Table 6-1 Rainfal} Factor (R) for the Project Arca

Code Annual Rainfall {mm) Rainfall Pactor (R}
1 2,000 ~ 2,500 226
2 2500-3000 | 1001
3 3,000 ~ 3,500 i 1,176 7
B 4 3,500 ~ 4,000 !,3;!
5 4,000 ~ | | 1,526

(2) Erodibility Factor (K)

The erodibility factor {K) was determined from the nomograph (Fig. 6-1) using the soil
survey results {see Attached Appendix C-6). ‘The soil crodibility factor (K) by soil class is
shown in Table 6-2.
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Table 6-2 Soil Erodibility Factor (K) for the Project Awca

Code Soil Class

Seil Class Valuc of Soil
Symbol Erodibility
Factor (K)
[ 1 AC Acrisolf'_!:_c:a}'!plcx . N ‘ 0.29
2 ”AC(‘ 1 Aciisals-Cambisols comp!e§ J B 0.40
o 3 ACC 71! Acriso!s-Canﬂzisols complex If 035 7
4 | CM1 Cambisol_s_ _-:ompiex I o 0.28
“‘i 7/&\1 1t Canrbi@ﬁcomplg I o 0.75;; -
6 | CM (.‘a_n_l_ljisols complex HI __(;.34
) 7’;7777 . (,1‘_4 v CZI[]‘IbiSO]S_E.‘_OPIpIC.‘( 1\ o 038
o 8_ 7;\7NC _Andosols-Cambisols complex O.JE -
) :)7 a _;\?l 7;\ndosols co_n_l__[_»_!cx 1 o _—;3_50_
W“Ié AN :\—m;)sols complex ; N 0.49 o
11 _LPR I.cploso!_s_-gg_gosols com[ﬂcx_ L Tlt45
- ;2_ - giWS o -i\’eltish soils of Swamp_yﬁs‘oils 0.69 B

{3) Stope Length and Gradient Factor {(1.S)

The stope length and gradient factor (LS) was determined using the following equation:

LS = %7 (0.0138 + 0.00965s + 0.001385%)

LS = (A22.1)%8 (/)

A: slope length (m)

(s<20)

(20<s<50)

s: slope gradient (%), s=sin§ x 100

A is established as 100m based on the field survey results. The value of LS when the value

of s is larger than 50 uses the value of LS when the value of s is 50.
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(4} Cropping-management Factor C

The cropping-management factor (C) was determined based on the C value used by the
Ministry of Forestry and is shown in Table 6-3.

Table 6-3 The Cropping-management Factor (C) for the Project Area

Code Symbol Land Use / Particulars Cropping-
Vegetation Class management
Factor Value
b | Hat Natural forests | less than 30% ccowndensity 0.01
2 Ha2 Natural forests 133 ~ 70% crown densitly _ 0.005
_____ 3 | Ha3 | Natnforests over 71% ciown density —_— 0.001
4 s | Secondary forests ) B i L)
5 | Ha Man-made forests | Acacia mangiun i 0.001
6 | Hp Man-made forests Merkusi pioe ) o 0.001
7 1 Hes ‘Mao-made forests | Mahogany - __ 0gQolr
7777777777 _Sb | Shrubland L N i 001
9 | _Bb | Bamboo forests - ‘ ~ 0005
16 1 Sp Imigated fields L S 0.01
i1 | Sh Natural paldy o ) 0.217
2§ lde Dry crops ficlds temracing B 0.421
13 | Wdv | Drycropsfields | notermacing ] 0421
14 Lkt Collce field upper trees have less than 10% crown 0.015
N I I density —
15 Lkbll Coftee ficld upper trees are less than Smiin height, 0.015
________ N I | with 11~30% crown density
16 Lkb12 Coffee hicld upper trees are less than 5m in height, 0.012
| o wilh 31~70% crown density
¥ LkbL3 Cofiee ficld upper trees are less than Sm in height, 0.00%
b ) with more than 71% crown density i
18 1.kb21 Coffee ficld upper trees arc more than Sm'in height, 0015
I T with 11~30% crown densily
i9 1.kb22 Coflfee ficld upper trees are more than Sm in height, 0.012
I D B with 31~70% crown density
20 1.kb23 Coffec fictd upper trees are more than 5m in height, 0.009
I N ‘with morc than 71% crown deasity o
21 | Kb Orchards 0.6
2§ Ke Mixed fums - 03
23 | Im Kayu manis plantalion ) 0.01
24 Pk Estates {colfec) o L 0,015
25 Pr Graassland 1 N 0.02
26 | Lt | Exposed land - 095
27 | Pm | Sciilement e 0.35
28 Rw Wettish land 0.04
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Notes:

(3

The C value used for “Und:stroyed Shrub Land” by the Ministey of Forestry was employed as the C value for

natyral and sccondary foresks with a crown density of less than 30%.

‘Ihe median of the € values for the crown density of tess than 30% andthe ccown density of more than 71% was

used as the C vatug for natural forests with a ccown density between 31--70%,

Toe C vatoe used for “Undestroyed Forests” by the Ministty of Forestey was employedas the C vatue for natural

forcsts with acrown density greater than 71%.

The C value used for “Undestroyed Forests™ by the Ministsy of Fasestey was eniployedas the C valus for man-

made forests.

The C value for natural forests with a crown density between 31-70% was used as the C valw: for hamboo

forests.

The median of the C values used foc “Isrigated Ficlds” and “Dry Grain Fields” by the Ministry of Forestry was

used as the € vatue for natural paddies,

The C valve used for “Maize +Upland Rice+Cassaba-Soy Beans/Ground nut” by the Ministry of Forestey was used

a5 the C value for dry crops lields. .

“The C value for coffee fields with an upper tre ceown density of groater than 71% was calculatedby ajoint use

afthe results of the soil crosion experimental stody condicted by the Indonesian Coffee and Cocoa Rescarch

Institule (Pusat Penelition Kopi dan Kakao, Jember) and the USLE method indices (excepling the C value) from

this present study. The C value for other coffee ficlds was estimated based on this value.

The C vatue used for “Bananas (isofated monocufture)” by the Ministry of Forestry was usedas the C value for

orchards.

The median of the € values wsed for “Mixed Farms (concentratedy” and "Mixed Gardens (sparsely planted)” by

the Ministry of Foresiry was usad as the C value for mixed gardens.

 The C value used for "Undestroyed Shrub Land” by the Ministry of Forestry was employed as the C value for
kayu manis plantations.

_ The C value for coffee ficlkds with an upper crown density of Jess than 10% was used as the C value for estates
(coffee ficlds).

_ The C value for “Fixed Alang alang grasstands” wsed by the Mioistey of Forestry was used as the C value for
grassiands.

. The € vatue for “Uncultivated Exposcd Lands” used by the Ministry of Forestry was used as the € value for

exposed lands.

. The € value for seltlements was calcutated from the C valwe for “Mixcd Farms (isolatedy” used by the Ministry of

Forestry, with a 30% allocation for building areas.
. The C value for “Irsigated Fields” used by the Ministcy of Forestry was used as the C value for wettish lands.

Erosion Control Work Factor (P)

The erosion control work factor (P) was determined based on the results of the soil erosion
experimental rescarch (sec Table 5-1 1} conducted by the Indonesian Coffce and Cocoa
Rescarch Institute (Pusat Penclitian Kopi dan Kakao, Jember) as well as the P value used
by the Ministry of Forestry. The results are as follows in Table 6-4.
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Table 6-4 Tirosion Control Work Factor (P) for the Project Area

Cods Symbol T.and Use/ Hrosion-control
Vepetation Class Practice Factor P
Value
1-3 Ha natuial forcslg ‘l. o
4 Hs sccondafy forests _l o
57 i man-made forests o J
8 Sb shoub land - gl ____________
9 Bb bamboo forcsts o ) -
10 S|1u irrigated fickds o 0.07
11 Sh natural paddics (}.01 o
{2 l.d:g dry crops ficlds (wi_ih _lf:rmcc) i o
13 Lt dry crops ficlds {(without termace) 015
14~20 ) Lk coffee ficlds L L P
21 Kb orchards 1 - ]
22 | Ke V mixed farms ) i L
23 Lm kayu manis plantations 1 -
24 Pk 7 cstate (coflee) , }
25 Pr grasslands I
26 1 exposed lands !
27 Pm selllements 1 o
28 Rw wettish lands 1
Netes:

}. ThePvalue forimigated ficlds as well as natural paddics was deteemined basedon the
P value for beach terraces calculated from the results of the soil erosion experimental
rescarch conducted by the Indoncsian Coffec and Cocoa Rescarch Institute (Pusat
Penelitian Kopi dan Kakao, Jember).

2. The P value for bench terraces (tegular) used by the Ministry of Foresiry was used as
the P value for dry crops fields (with terrace).

(6) Corrcction of USLE Method

Corrections were made so that the soil erosion volume, calculated by the USLE method
using the above factors, suited the Project Area.

The frequency distribution was checked for samples for which the soil loss volume was
calculated. When the minimum and maximum soil foss volumes arc defined as the soil loss
volumes where the accumulated percentages of the frequency distribution is 5% and 95 %
respectively, the minimum soil loss volume is 0.74 tons/afyear while the maximum soi
loss volume is 530 tons/hafyear.
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Meanwhile, the actual soil loss volume in the Project Area was determined theough a
quantitative survey on the accumulated sediment in check dams. The minimum volume
was determined to be 0.5 tons/a/year and the maximum volume was determined to be 60
lons/hafyear {sce 6.3.1).

A cross-coordinate with the soil loss volume estimated by the USLE method as the x-axis
and the corrected soit loss votume as the y-axis was then assumed and the following
cquation showing the curvilinear relationship most closely corresponding to the line

passing through the origin {0,0) and puncteal coordinates of (0.74, 0.5), and (530,60)
was determined and used to make cerrections.

y={8.0016(x+4.0687))°> - 5.7378
y: corrected soil loss volume (tons/hafycar)
x: sail loss volume by USLE method (tons/ha/year)

Estimation of Soil Loss Volume

The Project Area was divided into the main watersheds and the soil loss volune was
calculated for cach watershed using the above corrective equation. Depending on the
watershed, the soil loss volume ranged from 8.7 tons/halyear ~ 24.5 tons/hafycar. Air
Pikat Kering, Air Lanang, Air Dendan and Air Mundu showed comparatively high soil
toss volumes, For the eatire Project Area, the annual soil loss volume per ha was estimated
to be 17 tons/hafycar and the total annual soil loss was estimated to be 900,000 tons/year
{sce Table 6-5 and Fig. 6-2).

Table 6-5 Soil Loss in the Project Area

Watershed Namc of Represented Watershed Arva  { Annual Soil Loss| Total Annual Soil
Arca River Inside the Project Per ha Loss
Arca (ha) (tons/halyear) (tons/yecar)
1 Air Lanang 5200 242 I%S,lSS
2 | Ai-r“Pikat Kering i 4916 24.5 i 120,442
3 Air Ketapan 1,450 12.4 17,980
4 Air Terglik o 5?,‘%39 i 12.8 _ 67,699
Mﬁﬁs Air Mundu 8.174 _mlS,? 152,854
6 Air Dendan 3,_850 20.2 77,77Q _
7 Air Musi _18.26’? 14.3 261.2;8
B 8 Air Se_l?mang 73,746 3 136 5@94?
*:'IA Air Ding@n 1,432 37 B ___[3,453 V
o Total 52,833 17.0 899,52_5_-
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Fig. 6-2 Watersheds in the Project Area

~ 134 -



'

6.3 Sediment Discharge Survey

6.3.1 Estimation of Sediment Discharge Volume Based on Deposited
Sediment Volume at Check Dams

The deposited sediment volume was surveyed at 8 existing check dam sites located in the
Project Area and ils immediate surrounding arca (see Table 6-6). The volume was calculated
from the product of the mean deposit depth and sedimentation arca. The reesults show that the
annuat sediment discharge for the catchment area of the 8 check dam sites surveyed is 0.3 ~ 45
tons/hafyear with a catchiment arca-weighted average of 2.3 tonsi@/year. The large difference in
the deposited sediment volume from one site to another is attributed to the significant difference
in the size of the calchment arcas (ranging from 2.8 -~ 640 ha). In smaller calchment arcas, the
percentage of eroded soil reaching the dam site located at the exit of the catchment area is high
whereas in larger areas, much of the eroded sediment is deposited before reaching the dam site.
Therefore, a large sediment discharge tends (o be recorded at the exit point of smalter catchment

areas,

Since it can be assumed that the sediment discharge volume approaches the soil loss volume as
the size of a catchment area decreases, the maximum value of the soil loss volume is assumed to
be 60 tons/hafyear while a minimum value of 0.5 tonsthafyear is assumed based on the

correlation between the catchment area and sediment discharge volume (sce Fig. 6-3).
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Fig. 6-3 Correlation Between Sediment Discharge Volume and Catchment Area
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6.3.2 Estimation of Sediment Discharge Based on River Flow Rate Survey

River water samples were taken at seven siles in the Project Area and its ncighbouring arca (at
A. Lanang, A. Pikat Kering, A. Ketapan, A. Teretik, A. Mundu, A. Dendan and A, Musi) to
measure the amount of suspended solids and soluble evaporation residues (see Tabe 6-7).
While the data is not totally reliable due to the lack of continuous observation over a long pertod
of time, the recorded measurements were used to estimate the annual sediment discharge. The
water level observation post of the Sub-Balai RLKT, Ketahun, established in 1994, is jocated
in Desa Tabarenah on Mundu River and river surveys have been conducted there since 1995. In
order to minimize the margin of error, the annual flow ratc was calculated based on annual data
from September 1995 - August, 1996. A run-off coefficient of 0.41 was obtained using rainfall
data (BBH Air Dingin Observation Station) for the same period. The annual flow rate for cach
of the afore-menioned seven sites was determined using this coefficient. The total evaporation
residue was defined as the suspended load and the annual sediment discharge was calculated as
the product of the total evaporation residuc and annual flow rate. Of the seven sampled rivers,
the upper reaches of five rivers, cxcept A. Dendan and A, Musi, are entirely included in the
Project Area. In the case of A. Dendan and A, Musi, their upper reaches are mostly located
outside the Project Arca. The annual sediment discharge rate of the five rivers of which the
catchment areas are entirely included in the Project Arcais 1.1 ~ 2.0 tons/ha with a catchment
area-weighted average of 1.6 tons/ha.

According to the study by the Musi Hydroeleciric Power Project, the annual sediment discharge
for the Musi watershed upstream of Desa Ujan Mas Atas is 99,000m’ (catchment arca = 587
km?). When the discharge per ha is calculated, the result is 2.0 tons/halyear {(where soil density
= 1.2 tons/ m*) which does not significantly differ from the results of the present Study.

6.3.3 Proportion of Sediment Discharged Outside the Watershed

In 6.3.2, the sediment discharge is estimated for five rivers of which the watersheds arc
included in the Project Area. The soil loss volume is also estimated for each of these watersheds
following the method described in 6.2. The result is that 8.2% of the soil lost from these

watersheds is discharged outside the watersheds (sec Table 6-3).

As the annual soil loss from the Project Area is estimated to be 900,000 tons/year (sec 6.2), the
annual sediment discharge out of the Project Area is calculated to be 74,000 tons/year.
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Table 6-8 SDR (Scdiment Delivery Ratio)

Watcrshed Watcrshed Annual Soil | Annual Soil Soit Seil SDR
Studicd Arca Loss porha Loss Discharged Discharged
{No.} (k) (tons/hafyear) | (tons/yeary | Qutsidethe | Outside the
Watershed per | Watershed per
ha per annum annum
(tens/hafycar) | (lonsfycar)
i 5,660 242 137,698 1.8 10,242 0.074
2 4,896 24.5 119,952 1.1 5,386 0.045
3 1,381 12.4 17,124 2.0 2,762 0.161
4 5276 12.8 67,533 1.7 8.969 0.133
5 8,124 18.7 151,919 1.6 12,998 0.036
Total 25,367 494,226 40,357 0.082

Note: The number of the watersheds in this table correspond (o the number in Table 6-7.

6.4 Survey on Existing Erosion Control Works

The existing crosion control works in the Project Area consist of check dams, revetment works,
wire gabion works and terracing, cte. A check dam is an earth dam designed to encourage
sedimentation for soil conservation purposes and the standard measurements are a catchment
area of 100 -- 250 ha, a maximum dam height of 8 m and a maxiimum crest length of 100 m
with a reservoir area of § - 4 ha. Check dams are constructed to prevent dainage to conservation
subjects in the lower reaches by means of facilitaiing the sedimentation process of soil
discharged in the upper reaches and to improve the groundwater conditions at critica? land and
the microclimatic conditions. The construction of check dams is also expecied to have such
benefits as a reduced risk of flooding in the lower reaches, promotion of extension
programmes, improved supply of water, promotion of fishery, improved irrigation and the
enhancement of recreation prospects. Check dams are uswally constructed at sites where other
soil conservation measures are found to be inadequate in the face of greatly undulating
topograghy characicrised by a slope gradient range of 15 — 35% which causes much erosion.
The existing check damis in the Project Area were constructed in 16 places in the period between
1980 and 1996 (sce Attached Appendix F-3).

In addition to check dams, gabion works are used as small check dams in Indonesia to prevent
sediment discharge at gullies. The standard height and catchment area of this iypé of torrent
works are 1 — 4 m and 30 ha respectively. Gabion works are used at sites with gently
undulating topography (gradient of 15 — 35%) where other soil conservation measures are

found to be inadequate. Another measure to prevent soil erosion at gullies is the use of gully
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plags (which usc gabion works), the height of which is tower than that of a small check dam,
There are no small check dams or gully plugs in the Project Area.

Revetment works usually consist of gabions having a width of 1.5 m, a length of 3 mand a
height of 0.5 m. The wire used in constructing the gabions has a diameter of 4 mm in general.
Hardly any revetment works exist in the Project Area except for that at the dam site under the
Musi Hydroclectric Power Project along the main stream of Musi River near Desa Ujan Mas
Atas.

Terracing is introduced at dry crops ficld with a gradient of 3 -- 50% to gather surface water in
order to facilitate its ground infiltration and also to guide the surface flow to prevent any
damage to the ground surface by the surface flow. There are various lypes of terracing, 1.c.
Teras Datar, Teras Kridit, Teras Gulud, Teras Bangku, Teras Kebun and Teras Individu. Teras
Gulud and Teras Bangku are obscrved in the Project Area.

6.5 Natural Disasters

Propinsi Bengkulu has experienced four caithquakes, ranging from 6 to 7.6 on the Richter
Scale, in 1938, 1941, 1971 and 1979. The most recent large carthquake which caused damage
in the Project Area occurred on 15th December, 1979. This earthquake was G on the Richter
Scale and damaged some 3,100 houses, etc. in Kee. Curup and Kec. Kepahiang, killing four
people and seriously injuring another 14. Halso caused a huge landslide near the summit of Bt.
Daun (see Attached Appendix F-4).

In tesponse lo the interview survey, local people mentioned the inundation of paddy fields at
the time of flooding. However, no official damage record was found by the survey conducted
by the Cabang Dinas Sosial Tingkat 1 Rejang 1.ebong.
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