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ABSTRACT
 

SwLdden agriculture Is a major ecological problem of the tropics.

This paper will focus on the Eastern Indonesian provices of East Nuss
Tenggara (NTT), West Nuaa Tenggara (NTB), and Timor Tinur because of 
their climatic characteristic of a short Intense rainy season and a long
dry season, two successful indigencous Leucaena Vermtng Systew, and the 
role of the Provincial Area LIvelopment Program (PDP) in NTT and NTB. 
Agroforestry is an ititegral component of leucaena Fartaing Systems to 
change from swidden to permanent agriculture.
 

Provincial and district planning boards a:td techni al services have a
key role to plan, manage and evaluate projects whic:h are developed torespond situations. transt'ion swIddento local The from to permanent 
agriculture need local projects and approaches. 
'M& PDP in N.T.T. and
N.T.B. is providing this approach of local project development in

selected local areas of selected districts.
 

Leucaena leucocephala has been knowi as a common shrub for over 100 
years in Indonesia, but recently selected varieties or Giant i.eucaena arebeing used which have benefits as a multi-purpose tropical leguminous

tree and i 
adaptable to many of the conditions of Indonesia. It is
especially appropriate and beneficial for the three above mentioned
 
provinces because of its ability to grow and produce foliage during the
long dry season. leucsena has many uses, but for this seminar it is
 
specifically mentioned for Picl conservation when planted In hedgerows
while still being used as a source of animal feed and fertilizer because
 
it can be periodically coppiced and will vigorously recover. 
The
 
Districts of Sikka for eight years and Amarasi for over 40 years of
 
N.T.T. have successfully used the common Leucaena before Giant Leucaena

became available. Giant Leucaena has been successful for three years in

Indonesia and for over 10 years in the Philippines.
 

Leucaena Farming Systems have varied purposes which are chosen to 
meet the needs of the farmer and the government. The experleaces from
the 'Districts of Sikka and Amarasi, N.T.T. show the Important role which
Levcaena has in the change from swidden to permanent agriculture.
However, Leucaena is only one important aspect of a multi-number of 
changes which must be made to respond to the peculiarities of the
soca-economic cultural needs of swidden agriculture. 
 The total system

of swidden agriculture must be analyzed and modified there isif to be a 
complete transition to permanent agriculture, 

PDP is developing iwpleracntation approaches in N.T.B. and N.T.T. with
Leucaena Parming Systems as assistance to selected vi:lages within local 
constraints and conditions of 3overnment services. At the same time

applied agricultural research trials are being conducted by PDP in H.T.T.
 
to obtain needed local technical information. In addition modified
 
government service support systems are being tried in order to better
 
serve the society while changing from swidden to permanent agriculture.
 



leeommeadations for hastenaig the process ofE transition from swidden
 
to permanent agriculture are:
 

1 
 Leucaena Farming Systems IndtsenouO EO N.T.T. should be studied,
 
analyzed and the information disseminated for use of other areas.
 

2. National research institutes should include Leucaena Farming
 
Systems research in their programs.
 

3. Areas should be selected for provincial and district planning
 
boards and technical services to plan, manage, and evaluate projects
 
using the PDP approach to effect the change from swidden to permanent
 
agriculture.
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I. INTRODUCTION
 

The practice of sw.ddeo, agricuilture is common throughtout he tropics 
and is a valid practice as long as a follow rotation of 9 to 11 years is 
maintained. Major research worka have documented the results of shifting 
cultivation practices which can be generally summarized as being
 
Conoidered ecologically sound before land and population (human and 
animal) pressures upset this balance. Subsequently swidden agriculture,
 
especially as practised on the steeper slopes, to blamed for being a
 
major ecological factor of soil erosion and water imbalances (excesses
 
and shortages).
 

Much technical research has demonstrated the ability to reduce the 
negative effects of swidden system by maintaining the fallow rotatioo or, 
alternatively, by the right mix of Inputs:financial, technical, and 
managerial. The greatest drawback to the successful employment of
 
permanent agricultural practices by swIdden farmers on steep slopes is
 
the lack of farming systems which meet the goala of both the government's
 
endeavours in development and the people's needs. These goals are:
 

1. ImprovIng soil and water conservation and 
2. Increasing food availability and incomes.
 

The phrase, Leucaena* Farming Systems, Includes agroforestry as an 
integral component. Agroforeatry Is the interplanting of trees with 
other crops in a cropping system or, also, the farming of trees on a 
permanent agriculture basis. A Leucaena Farming System incorporates the
 
use of one or more of the varieties of Leucaena which is further 
explained in Section TI, Leucaena leucocephala. Leucaena Farming Systems 
are further elaborated in Section III, Farming Systems.
 

Leucaena Farming Systems are applicable for many dryland areas of 
Indonesia for both permanent as well as swidden agriculture. However, in
 
this paper Leucaena Farming Systems are described for the many areas of 
critical concern In the Eastern Indonesian provinces of East Nusa
 
Tenggara (NTT), Weat Nusa Tenggara (NTB), and Tmor Timur (Tim Tim).
Host areas of these provinces can be characterized as having a short
 
intensive rainy season (e.g. more than 300 mm in one month) of two or
 
three months duration with a long, hot dry season (e.g. no recorded
 

Leucaena io a shorter use of the scientific name, Leucaena
 
leuycoephala. In Indonesia the most commonly used local name is
 
Lamtoro. There are two types of Lamtoro. Fast growing tree types which
 
are usually called Lamtoro Cung is the Giant Leucaena while Lamtoro blasa
 
or common Leucaena is the short shrubby weed type. Please see Section
 
IX, Leucaena leucocephala Part B, Types, for a mo'e detailed description. 
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percipltaton In une Or more months) of from six to nine toonthe on some 
of the poorest, thinnest soils (e.g.the Island of Timor) which have poor 
water holding capacities and erode easily, 

This paper briefly presents the concept of the Provincial Area
 
Development Program (PDP) and the approach using the Leucaena Farming

Systems for agroforestry and to overcome swidden agriculture. The PDP it 
described because it has demonstrated the positive role of local 
government agencies to identify, plan and manage appropriate projects 
based on local needs and capabilities. 

PDP is being implentented in specific areas of ueJected districts in 
the eight provinces of Fast Nusa Tenggara (NTT), West Nusa Tenggara 
(NTB), East Java, Central Java, West Java, South Kalimantan, Bengkulu and 
the Special Province of Aceh. POP is a joint project of the Ministry of 
Rome Affairs and the U.S.Agency for Iternactional Development which, In 
brief: (1) improves the project planning, management, monitoring, and 
evaluation capabilities of provincial and other local government agencies
while, (2) providing asi:3tance to projects to directly and immediately
 
improve the incomes of the rural poor in selected villages. PDP is
 
administered nationally by the Directorate General of Regional 
Development of the Ministry of Home Affairs and at the provincial level 
through the Governor's office by the provincial and district planning
boards. Specific projects are administered by the appropriate provincial 
and district technical services. 

Leucaena Farming Systems in this paper are based on both past 
successful project results in NTT and present project Implementation in
 
PDP and elsewhere. PDP projects and activitles based on Leucaena,
 
especially as an animal feed, are being implemented in all eight PDP
 
provinces, L-eucaena as a major emphasis, because of short rainy seasons
 
and long diy seasons, is In the four provinces of NTT, NTB (Southern
 
Lombok), Fast Java (Madura) and Central Java (Northern five districts).
 

In summary, this paper will focus on NTT because swidden agriculture
Is still widely practised there. Furthermore, Leucaena Farming Systems
In Flores and Amarasi Districts have made noticeable contribution and PDP 
Is Implementing Leucaena Farming Systems Projects in villages as well as
 
conducting applied reseacch trials.
 

11. (LNUCAEHA LEUCOCEPIIALA) 

Coson Leucaena has beei in Indonesia for more than .100 years and 
has been usually considered as a weed; but now the selected, fast growing
Salvadorian and Peruvian varieties, known as Giant Leucaena, hold promise
of becoming valuable crops for tropical countries. Of special importance 
In this paper is that both the ti]l tree and leafy shrub types can
 
continue to survive and grow in areas with short rainy seasonc and long

dry seasons. Each of the varieties described below can provide some or
 
all of the following: soil conservation, forage and animal feed,
 
fertilizer, firewood, shading for sun-sensitive crops, wind breaks and
 
firebreaks, timber, fiberboard, landscaping, paper, dyes, mucilage,
 
jewelery and human fo4.
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A. location and Climate: Leucaena gruws suecessfully from the saline 
soilf-Sf te seashore to 1,000 meters above sea level, although growth Is 
reduced at either of the two extremes. It grows on almost any type of 
soll (although it does best on fertile soils) even with annual rainfall 
as little aA 400 mm, but It does not tolerate acidic soils below a pH of 
5. However, there has been a reported experimental success of using a
 
Rhizobtum Innoculant called CB 81 which can help to overcome acid
 
conditions.
 

Climatic conditions under which Leucaena IJs ale to produce a better
 
return than many other plants for uses of animal feed, fertilizer and 
soil conservation are those of a few months of rain and many dry months. 
This has been cl,,ssifled by IRRI (the International Rice Research 
Institute) as Climate Zone tT.2. which is described as areas receiving
 
100 mm or more of rain for only two to five months.
 

A short story may better Illustrate the characteristic of Leucaena to 
withstand a long dry season. In East Java, not too many years ago, there
 
was a Turinisasl campaign especially for livestock raising areas. Turi 
(iesbania grandiflora) is an excellent, fast growing leguminous tree (as
i Leucaena)6 rHowever, Turf can not withstand as long a dry season as 
Laucaena. In the story there were two men in a field on Madura, at noon
 
on a typical hot, sunny and cloudless October day where Leucaena and Turi
 
trees were planted. They were discussing the relative merits of Turi
 
versus Leucaena to produce animal feed for cattle during the Madura dry
 
season. The debate drea on and the men grew hotter under the sun, but
 
they did not move under the only tree with leaves -- Leucaena. Why?

because the man who supported Leucaena wanted to prove his point about 
Leucaena and insisted they stand under the leafless branches of the Turl
 
tree which the other man boasted of as being so leafy and productive for 
animAl feed during the Madura dry season. After they withdrew to the 
shade of the Leucaena tree, the debate ended. 

B . Ty.a: There are three general types of Leucaena leucocephala of 
t e more than 100 species. The three types are:
 

1) "Hawaiian": short, bushy varie:ies which have very low yields 
of wood and foliage, and now considered as an 
agressive weed. There are known as Common 
Leucaena or Lamtoro Biasa in Indonesia. 

2) "Salvadorian": tell, tree-like, with large leaves, pods aad 
seeds and thick branchless trunks and sometimes 
known as aboreal, cuatemalan or Hawallan Giant 
types or by the designation K-8, K-28 or K-67. 
They flower once a year and produce about 17,800 
seeds per kilo. In Indonesia it Is called, among 
other names, Lamtoro Gung. 

3) "Peruvian". tree types like the Salvadorian type but with 
extensive branching low down on the trunk. The 
trunks are small but with high quality foliage on 
the branches, 



In brief, Ieucacma is a legume which benefits from 1hizoblum, anitrogen fixing bacteria; has a vigorous tap root which Is commonly 2/3
as deep as the tree is tall and few lateral root branches; and can obtain
 water and nutrients from soil strata which can not he reached by most

other plants. It has few serious enemies other than man. Reports havevaried about the ease or "lackof problems in establishing Leucaena to 
three months of age, but it clearly is a slow grower during the firstthree months. However, once established it Is very productivc Ond can be
coppiced repeatedly at periodic intervals. Benefitc or uses have been
 
listed above and selected ones are further described below.
 

C.Soll Conservarion/Recldt Ion: Two diftferent bilt successful systemshave" een used/n N.TT. Each is briefly described below. 

In Sikka District, Flores, a system called lamtoronlzation has been

successfully implemented on over 20,000 hectares of highly erodeabler
 
steep soils since 1973. Lamtoronization began after determining that
constructing bench terraces was neither fast enough nor met the needs ofthe farmers. The program only planted the common Leucaena variety as
(until Giant Leucaena became available in 1978) as hedgerows on the
 
contour to control erosion and provide animal feed, fertilizer and fuel
 
wood.
 

The results of eight years of implementation include: swidden farmers
have become permanent farmers. Estate crops of cloves, cacao and c "'feehave been established on previously unused slopes over 30Z.

Bati-k Weir River flows all year around since 1979, after being "dead" inthe dry season for more than fifty years. Floods since 1977, have beeneliminated in Maumere, the District Capital. 
 And crop production

between hedgerows has increased because of conservation and the use of
coppiced herbage for green manure fertilizer (e.g. cassava production

increased from 7 kw. to 2.5 toug per hectare).
 

Using a different approach the swidden farmers of the District of
Amarasi, Timur, have achieved increased prosperiety while controlling

erosion by planting common Leucaena (no Giant Leucaena was available at
that time) since the 1930's on the land to be left for fallow. This

practice has helped to overcome the widespread weed, Lantana (Lantanacamra). During the past decade of 1970's and land has becomemore more 
permanently used in one of the dryest districts of Timur. Farmers havelearned that a permanent agriculture system Is possible where Leucaena

herbage is coppiced to be applied as fertilizer. An indicator of success
Is the voluntary arrival of farmers from neighboring districts. Although
the Leucaena Farming System was important, the program was one of a groupof mandatory laws which traditional leaders have used to guide their

followers in the achievement of a higher standard of living primarily

based on feeding cattle with Leucaena.
 

ifor e and Animal Feed: Leucaena has been known to yield as much as
20 W' of dry matter per hectare per year under P.-3d growing conditions
 
and can continue to produce under adverse, dry season conditions.
Leucaena provides a source of highly nutritious protein animal feed for
 
the small holder, such as in Amarasl, to teed his animals which is
critical when there is a shortage of other feeds during the dry season.Dry Leucaena contains almost timesfour as much pieotein as dry Napier
grass (Pennisetum purpurem). 
Leucaena is equivalent or superior to 



alfalfa, or lucerne, Modithgo saiva, an Internationally recognisdd
Comon leguminous protein animal feed, in nutritive value, digestibility,
percentage of protein, total digestible nutrients, and contains almost
twice as,much carotene (which provides Vitamin A). 
 Wie pelletized dried
leaves are in high demand In the non-tropical countries of Japan and
Europe. In Indonesia, also, the dry leaves are 
In great demand by feedmillers.
 

Recent research in Indonesia has demorstrated Leucaena's
effectiveness and safety when miixed with other feeds or when fed as thesole feed for six continuous months as Is done in Amarasi during the dryseason, 
The research results were very significant as it was
internationally thought that there were negative side effects based on
research conducted In another country.
 

Y.Fertilizer: In 
one of the sub-projectz of the National IntegratedLeucaena Research Project for the Philippines entitled, "Economics ofLeucaena Production and Its Integration Into Appropriate Farming Systems"
researchers have foun,' that Leucaena Is a good substitute for inorganicfertilizer tar corn and lowland and upland rice. Corn, fertilized withherbage from the intercropped Leucaene, produced as mucl) grain (3.0tons/ha) as the pure stand of corn (without Leucaena as an intercrop)
fertilized with 60-30-30 NPK inorganic fertilizer.
 
On the Island of Cebu, Philippines, where much of the corn istraditionally grown on steep slopes and yields are very low (300-350kg/ha) it was demonstrateJ that yields can be increased nearly fourhundred percent using some Inorganic fertilizer with Leucaena herbage, ortwo to three hundred percent during the first two years after switching
to Leucaena with only the herbage from soil erosion control hedgerows,
Upland plantings of IR-36 rice produced 4.34 ton/ha with Leucaena
herbage, which compared to 4.47 ton/ha with the application of 80-30-30
Inorganic NPK fertilizer.
 

II. LEICAENAFARMING SYSTF14S 

There are many types of planting patternsFarming in the varied LeucaenaSystems depending on the purposesgovernment. of the farmer and the(See Attachment A s a guideline for plant spacing of
Leucaena depending on the planned use.). 
 Because this seminar concerns
agroforetry and the control of swidden agriculture, the examples using
Leucaena In farming systems for the purposes as described in 1I-C above
on Soil Conservatinn/Reclawation and plant apacingg numbers 2 and 3 in
Attachment 
 A need to be considered further by this Seminar. 

The results using Leucaena In .Tr.T. as dscribed abovethat a swidden farmer will change 
described
 

to permanent agrIculture. Because the
farmer was usually at a subsistence level, he needed a farming system for
permanent agriculture which 
 would meet his family's food veeds as well as
to earn some income. le transition from swidden to permanent
agriculture demanded a type of farming system which had to be successful
without depending on continuous external inputs which the farmer could
not afford and probably did not understand. Furthermore, the approach
took into account that the swidden farmer had very little contact with
assistance from technical services and had little experience of working
'With hie neighbors. 
In Sikka District one of the first activities was
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to develop a cooperative group relationship among farmers which
benetitted the project Implementation and the contact with technical
service agunts. Field implementation activities used the approach of
providing quick visible result within the existing satic-cultural
 
structure.
 

The permanent agriculture Leucaen, Farming systems accomplithed the
purposes of the local district administration In Sikka and AmarasL of
reducing erosion while increasing vater availability. Furthermore,
increased properity of the farmers became a major contribution to
economic development of the respective areas.
 

Even though the Sikka and Amarasi Districts experiences had oot
become national projects, PDP-H.T.T. began establishing Leucaena Farming
Systems in late 1979. 
The past two years of implementation have been
accomplished with only limited resources. The scarcity of resourcesincluded: 
a strong Leucaena Farming Systems concept, but a minimum
development of an implementation plan; 
few technical extension agents and
hardly any of them with appropriate training for developing permanent
agriculture from swidden conditions; no availability of seed of varieties
of Ciant leucaens; and a willing, but weak technical servlce5' support
system. 
The PDP's experiences are briefly presented as an approach that
has been implemented with a scarcity of resources. 

Recruitment and general basic training for untrained field
agriculturalists and motivators occurred before field implementation
which began January, 1980 after PDP received one kilogram each of the
Giant Leucaena varieties of K-28 and K-67. 
Even though there were no
project funds, seedlings were raised st the Belts District Forestry Officeand distributed in Mairch, 1981 at the end of the rainy season, by giving
only four seedlings to each of 100 farmers In seven villages. 
Of the
approximately 2,800 seedlings distributed an average of 75% of them
setvIved the dry season even though many of the recipient farm families
had Insufficient water for themeselves. 
This is 
a remarkable achievement
as compared to the dismal rate of survival of some regreening projects.
One village, Kabuna, Talfeto Barat, Belu has collected 500 kg. of seeds
as of Seprember 1981 from that original planting of 700 trees.
 

The successful result mentioned above of farmers' management of the
seedlings encouraged PDP to distribute from August -
October 1980, 42 kg.
of K-8 seeds and the needed plastic bags for seedling establishment to
4700 farmers in 47 PDP assisted villages in Belu, Timor Tengah Utara
(TITU), 
and Alor Districts. 
The purpose was to provide each village with
enough seeds to establish Its own village seed supply on farmers' land.HonitorIng vtsits reported that all villages successfully reached thegoal of sowed the seeds in plastic bags and established the seedlings..An analysis of the approach Is being conducted to determine the firstyear's results of field establishment, percentage of seedlings surviving
the dry season and amount of seeds collected.
 

Because of an insufficient supply of Giant Leucaena seeds and the
need for a Leucaena Based Farming System to prevent soil erosion due to
swidden methods, two village, Kabuna and Biloe, BIboki Utara, Timor
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Tengah Utara, each established a pilot ten hectare project. Guldaince for 
the project was given in the two weeks Lamtorontzation trarilng to the 
two village heads and two PDP motivators during OcLober, 1980 which was 
provided in the District of Sikka at the Social Development and Research 
Institute of .Nits. Additional support to the projects was provided by 
the PDP advisor who worked with the agricultural to provide on the job 
training. Both piloL projects were established during the rainy season 
In December 1980 with a monitoring report of good results. Also,
 
improved varieties of food crops were planted bertween the hedgerows, but
 
the yield data from the kahupate, is not available in Jakarta. However, 
Kabuna sold more than two tenra of the short season iungheans. 

The pilot projects encouraged 12 more village heads from the three
 
PDP districts of Belu, TTU, and Alor to request the pilot project for
 
their villages. In preparation for the project implementation, the 12
 
village heads and the 12 motivators received the Lamtoronization training 
in Sikka. Implementation is planned for December, 1981 by using the 
seeds produced by the giant varieties planted last year.
 

It niust be mentioned that food crops varietal trials have been
 
conducted in 1980 and 81 on farmers' fields and at the station. The plan 
is to introduce improved varieties of corn (diet staple), mung beans,
 
upland rice, and soybeans to be intercropped between the Leucaena
 
hedgerows.
 

Next year at this time a more complete report will be available, but
 
initial impressions have been very favorable. The impressions are:
 

Firstly, fasrmers have readily acknowledged that the Leucaena has 
increased availability of animal feed in the dry season. (In fact in 
Belu District's capitol, Atam Bua, the grden, succulent branches of Giant 
Leucaena during the dry season Is the most commonly stolen thing). In 
addition the cattle loan project of PDP has a stipulation that recepients
 
must have Giant Leucaena trees as a feed source.
 

Secondly, the Initial results from the two pilot villages demonstrate
 
that the hedgerows of Leucaena are less likely to be burned because
 
farmers are interplanting food crops which reduces the amount of dry
 
flamable materials. The PDP advisor believes that the regreening
 
projects should use the hedgerow system where applicable and allow farmer
 
to Intercrop with annual food crops.
 

Thirdly, the PP agricultural advisor recently visited the site of
 
the three year old leucaena Farming System for hillsides on the Island of
 
Cebu, Philippines. He commented that the setting was very similar to 
that of the Island of Timor and that the Filipino farmers recognized the
 
soil conservation benefits of the Giant Leucaena hedgerows, In fact the
 
terracing effect Is already visible.
 

Fourthly, the applied agriculture research station at Sukabitetek, 
Belu has established trial plots of five Leucaena varieties, K-8, K-28, 
K-67, Peru and common In order to Interplant corn, upland rice, sung 
beans and soybeans. Data will be collected on the herbage production of
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each of the teuceda varieties, but in one year we can see Oak the Giant
 
Leuceena IM twice as tall at 2-3 meters than the common Leucatna,

Production triali of the four food crops will be tested by fertilizing

with the measured Leucaena herbage and comparing with the use of
 
recommended NPK ferti tters.
 

Fifthly, it is clear from the Initial two pilot villages that
 
Leucaena Faiing Syktems are only part of a necessary total package in

eider to effect change from swidden to permanent agriculture. For
 
example the PDP assistance lids been important to get farmers to begin to
 
work cooperately together. It has also been the beginning of the
 
involvement of technical services with farmers and vice versa.
 
Furthermore, permanent agriculture necessitates that supporting

Institutions such as marketing and transportation need to develop.

Already in sume PDP assisted villages, the production of only the
 
improved variety of mung bean has exceeded the traditional marketing

system. Also, many of the villages are inaccessible in the rainy season 
except for long, difficult walks. Farmers have demonstraaed chat they 
can produce more food crops If the systems provide support. 

IV. CONCLUS IONS/RECOMnNIAT IONS 

A. Conclusions 

1. Swidden agriculture Is a major ecological problem throughout the 
tropics. In determining approaches to assist farmers to shift from
swidden to permanent agriculture in the Eastern Indopesla provinces

of East Nusa Tenggara (N.T.T.), West Nusa Tenggara (N.T.B,) and T1moi
 
Timur (Tim Tim), the short rainy and long dry season is a major.,

factor which must be strongly considered along with rite
 
soclo-economfc-cul tural setting.
 

The provincial Area Development Program (PDP) Implementation

experiences have shown the Important role of the provincial and

district planning boards and technical services or project

development.
 

2. Leucaena leucocephala as a shrub has been proven useful to help
change from swidden to permanent agriculture in the District of 81kka 
and Amarast, N.T.T. The new varieties or Giant Laucaena is a 
multi-purpose tropical leguminous tree which is proving to be 
valuable for agro-forestry,specifically for Eastern Indouesia because
 
of its climatic conditions, as veil as for other parts of Iidonesia.
 

3. Leucaena Farming Systems are of many types which are chosen babud
 
on the purposes of the farmer and the government. Ithas proven to
 
be an effective soil conservation farming system In the District of
 
Sikka, N.T.T. while also increasing food crop oroduction. In the
 
I'strict of Amaraoi, N.T.T. it has helped to bring about a permanent

agriculture system because Leucaena is an excellent livestock feedi

The PDP is implementing village level projects and conducting applied
 
agricultural research to develop appropriate approaches using

Leucaeni Farming Systems.
 



B. Recommendations
 

1. Leucasna Farming Systems which are effective in N.T.T. must be
 
studied and analyzed. Studies are needed to document two main bodies
 
of information. One body of Information Is technical knowledge and
 
skills being successfully used. A second main body of knowledge Is
 
the approaches being used based on socio-econoodc-cultural
 
considerations. Documented information should be widely disseminated.
 

2. National research Institutes for forestry, food crops, livestock, 
and economics should conduct research on the benefits of Leucaena 
Farming Systems based on their institutes mandates because there are 
many farming systems, not just one system. Leucaena is a 
multi-purpose tree and can he included in research by all Institutes 
and is urgently needed by the farmer with small land holdings. 

3. The role of provincial and district planning boards and technical
 
services for planning, managing, and evaluating projects is a key for
 
developing projects which fit the local conditions and effect the
 
change from 6widden to permanent agriculture. Areas shoul- be
 
selected for development of pilot projects through these agencies and
 
the Provincial. Area Development Program has a successful approach.
 



(Based on the PurposeiUse, Quantity of Seeds/Seedlings, and Plant Spacing) 

Ratio Seedlings Total Seeds/Seedlings Total Seedlings 
No. Purpose/Use Plant Spacing Kg/Ha Based on Based on 702 

17,000/Kg Gernsintion 

I. Trees for seed 2mx5m 0.10 1,700 1,190 d) 
2. Erosion control and fertilizer l0cmX5M a) 2.50 42,500 29,750 
3. Erosion control and fertilizer 5cmx2m b) 10.00 170,000 119,000 

Zcmx2m 25.00 425,000 297,500 
4. Livestock feed Scmx75cmS0cmx75cm 13.30 

6.70 
226,100 
113,900 

158,270 
79,730 

5. Lumber/Building materials 10mx2m C) 0.05 ,850 3595 *) 
6. Firewood lmx2m 0.50 8,500 5,959 f) 
7. Lumber for buildings and firewood Imx2m c) 0.50 8,500 5,959 f) 

Not es: 
a) For topography with slopes of 0-20%: Seedlings/seeds are planted following the contour (lay of the hill) in 

pairs of rows which are spaced 50 cm. between the two rows and 10 cm. between the seeds/seedlings in the row. 
,-e distance between one pair of rows and the next pair of rows is 5 meters. 

h) For topography with slopes above 20Z: Seedlings/seeds are planted following the contour (lay of the hill) in 
pairs of rows which are spaced 40 cm. between the two rows and 5 cm. between the seeds/seedlings in the row. 
The distance between one pair of rows and the next pair of rows is 2 meters. 

c) 	After the plant spacing of 10 cm. x 2 m is veil established, the plant spacing should be thinned to 10 a x 4 
m. Selection will be those trees which have grown the best and straightest.
 

d) There must be 1000 seedlings/ha, based on one seedling per hole. The remaining seedlings are for replanting
 
those seedlings which die.
 

e) 	 There must be 500 seedlings/ha, based on one seedling per hole. The remaining seedlings are for replanting 
those seedlings which die. 

f) There sust be 5000 seedlings/ba. based on one seedling per hole. The remaining seedlings are for replanting 
those seedlings uhitb die. 

' 	 Roberto A. Mouserret, Agilculture Advisor, PDP 11-TT 
Joseph Nanek, Head of the Branch of the Provincial Forestry Service in the District of elu, Province of East 
Ntsa Tenggara. 



Attachoent B 

SOURCE OF INF-OMATION
 

PIIIL FPINKS 

Hattonal Integrated: Leiacaona Reserch Project, IDRC-PCARR, College of 
there Is a UPLB-WAC ActionAgriculture, U.P. at Los Banos. (Also 

Program, Agricultural Resources Development and Conservation Project). 

Coordinator: Dr. Artuco Alferez, Agronomy Department, UPLB, College, 

Laguna. 

For ForageSub-Project 2. Management and UtiLizatton of 'Leucaena 

(Annual Report 198C)
 

Economics of Leucaena Production And Its Integration
Sub-Project 5. 

- 1980).
Into Appropriate Farming Systems (Annual Report 


Philippine Council for"The Philippines Recommends For Ipil-lpil 1980". 
Agriculture and Resources Research, Los Banos, Laguna, 1980.
 

"Abstract on Leucaena", FCRI Reference Services No. 8, Forest Research 

Institute, Ministry of Natural Resources, College, Laguna, Philippines 

3270.
 

Forum" Jan-Mar., 1980 PCARR,
"Fertilizer Hfay Grow on Trees," "Leucaena 
Los Banos, Laguna, Philippines.
 

"Ipil-lpil - The Wonder Ceases, " "Canopy International," (Philippines), 

page 7-9. 

"Corn and Ipil-Ipil Farming System For Hilly Areas," Dr. A.C. Hercado, 

Agronomy Dept., UPLB, College, Laguna, UPLB-NFAC Countryside ActionJr., 
Program, Agricultural Resources Development and Conservation Project.
 

"Ipil-Ipil Intercrop With Corn-Cowpea-Corn at Three Varying Slopes," I.L. 

Catpello, D. de la Cruz and A. Puns, Agricultural Service Center. Capis 

Settlement Project, Astorga, Dumaro, Capit, Philippinec. 

"Bayani" Giant Ipil-lpil (Leucaena leucoceph, USAID Agriculture
 

Development Service, Philippines.
 

"Xpll-lpfl/the wonder tree" Philippine Council for Agriculture and
 

Resources Research, Los Banos, Laguna, Philippines, 
1977.
 

"Leucaena Based Farinog: Potentials and Prospects," Dr. Arturo Alferes,
 
Husbandry and Agricultural
Dept.o'f *Agronoy, 'UPLE Laguna, Animal 

Journal, July 1980 or in Indonesian, "Pertanian Derdasarkan Leucaenat 

Iotepsi dan Prospek-Frospeknys." 



INDONESIA
 

"Progress Report on Lamtoronlsasi in Timor (NTT)", PDP-NTT, December, 1980
 

"Progress Report: Lautoronisasi in Ifadura," PDP-Eait Java, Dec., 1980.
 

"LatIhan Ismtoronisaai," "Dian", No. 3, Th. V1lr, 24 Hop., 1980.
 

"lngepbangan Budl Days Lamtoro Gina DI Nuaa Tenggara Timur", Inspektorat
 
Dines Peternakan Propiat Daerah Tk. I Wusa Tenggara Timur, Kupang, 1981.
 

"Lawtoroniaasi - Usaha Anti Eroal Dan Pengawetan Tanah Dt Kabupaten DAT!
 
II Sikka", Frana Borgtas, AkacnmJ Farming Semarang, 1978.
 

"UsabE Hemperbaiki Pertanian Tanah Kering Di Kabupaten Sikka", VistOT
 
Parera, Dinas Pertantan Rakyat Kebupaten Sikka, Wuaa Tenggara Timur,
 
No.4, 1977/78, Najalah Pertanian, Departemen Pertantan.
 

"Lamtoronisast, Salah Satu Jenis Tanaman Penghijouan Di Kabupacen Sikka,
 
a&,sa Tenggara TImur", Viator Parers, No. 3, 1978/79, HaJalah Pertanitn,
 

Departemen Pertanian.
 

"Reconnaissance Report on the Agroecology of Selected POP Deas In the
 
Upland of Hadura", Dr. Joachim Metzner, PDP-II Occasional Reports, RI
 
(also in the Indonesian Language).
 

"Reconnaissance Report on the Agroecology of Selected Desas in Kabupaten
 
Belu, T ior Tengah Utara, and Alor," Dr. Joachim Metzner, PDP-II
 
Occssion&A Reports, RH! (also in the Indonesian Language).
 

"Lantoronisasi: tn Experiment in Soil Consorvation", J.K. -etgnemre

Bulletin or Indonesian Economic 'Studies, Australian National .University,
 
Canberra, Vol. XI1, No. 1, March 1976.
 

"Lamtoronisasi: 0ol Erosion Control and Soil Conservation", Kenneth A.
 
Prussner, AID, Agriculture Advisor, Lokakarya Pengelolaan Terpadu Daerah
 
Altran Sungal, Jakarta, Nay 26 & 27, 1981.
 

"Leucsns Based Farming Systems For Indonesia", Kenneth A. Prussner,
 
Agriculture Advisor, USAID/Jakarta, at the Agronomy Seminar, Food Crops
 
Research Institute Bogor on Thursday, March 5, 1981.
 

"Leucaena: Comments on Research and Development in the Philippinea", 
Kenneth A. Prussner, Agriculture Advisor, USAID/Jakarts for the Leucaena 
Meeting, Research Institute of Animal Production-Ciavi, July 29, 1981. 

"Pengaruh Berbagat Tingkat Pemberian Leucaena leucocephala Terhadap
 
Fertuabuhan Sapt Feranakan Ongole (OleInfluence of Various Levels of
 
Leucaena.leucocephals on the Crowth of Ongole Crosabreds (P.O,))"
Wahyuni; Iditha S. J. Koiaawa; Alan Day; Seminar Penelitian Peternakan,
Bogor, 23-26 4aret, 1981, Pusat Penelitian.dan.Peagebangan Ternak. 

"Field'Trip Report: Carcar and arili Agricultural Research Stations, 
Cebu, Philippines, Aug. 26 & 27, 1981", Roberto A. Honserrat, PDP 
Agriculture Advisor NTT. 



"Ieucaeg leueocetala: an excellent feed for livestock," Techuoicat 
ires- lletin N. Z5, Agriculture Technology For Developtag Countrie@,
September, 1980, Agency for lhternational Development,. Washi ntoa. D.C. 
20523. Also available from USAID-Indouesta in Bahasa Indonesia on,
"Lamtor6 Gung (L uceena leucocephasla) Sebagal Tanaman Behan Hakanan

&mat aiV.Termak Yang 

"Leucaena, the Tree Which Defies the Woodcutter: ('Leucaena, semacam 
pohon yang menantang pemotong kayu"), Michael Bo ae, AID, Washiatton, D.C. 

Uh~ttlcd - RepOrt on use of Leucaena leucceiphala for moil erosion
control in Kabupaten Sikka, Mres,4 IT a c-py of the script of tie 
World Neighbors Filmstrip, "Saving Our $oil With The A Fraes," Michael 
sengeo AID, Washington, D.C. 

"An Agro-Forestry System UiNIng Leucaena as Erosion Control. Hedgerows and 
Ciant Leucaena" Technical Series Bulletin No. 26, Agriculture TecInology
for Developing Countries, April, 198H. Agency Fopr International
 
Development, Washington, D.C. 20523. 
Also available from USATD-Indoneia 
in Rohs" Indonesia as "system Aro-Kehutanan denaan Menggunakan Leucaena 
Sebagal Barlsan Pengontrol rosi dan Lantoro Gung." 

"Agronomy of Leucsena leucocephala" CSIRO, Division of Tropical Crops and 
Postutes, Infomat Urre, -Shoot No.' 41-1, Dec. 1979. 

"Leucaena - Promising Forage and Tree Crop for the Tropics, "National 
Academy of Sciences, Washington, D.C. 

"Leuceena Newsletter" available from Council for Agriculture Planning and 
Development, 37 Van lsi. Road, Taipei, ROC 

"Ihe value of Leucaens leucoceghala as a feed for rqminants in the 
tropics", l.J.-Jones, world AnimelIeviev, FAO, Pga. 13-23. 

"The Old in the New: Autochthonous Approach Towards Stabilizing an 
Agro-Ecosystem. The Case of Amrast (TImqA)" by Joachim Metmner, South 
Asia Institute, Heidelberg, Carmany. 

uaatemalan Small Farmer Soil Conservation Regions I and V Project%
520-T-026, by Jerome E. Arledgo, USDA/SCS Advisor PASA Ag233-1-"T, 
USAID/ORD Guatemala. 


