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ABSTRACT

Swidden agriculture {s a major ecological problem of the tropics.
This paper will focus on the Eastern Indonesfan provices of Kast Nusa
Tenggara (NTT), West Nusa ‘Tenggara (NTB), and Timor Timur hecause of
their climatic characteristic of a short intense rainy season and & long
dry seadon, two successful indigencous Leucaena Facwing System, and the
‘role of the Provincial Avea Ikvelopuent Program (PDP) in NTT and NTB.
Agroforestry is an iutegral component of lesucacna Faruing Systems to .
change from swidden to permancut agriculture.

Provineial and district planning boards aud technical services have &
key role to plan, manage and evaluate projects vhich are developed to
respond to local situations. The transition from swiddea to permanent
agriculture need local projects and approaches. ‘lhe PDP in N.T.T. and
N.T.B. is praviding this approach of local project development in
gelected local arecas of selfcted districts.

Leucaena leucocephala has been known as a common shrub for over 100
years in Indonesia, bulL recently selectcd varieties or CGlant i.cucaena are
being used which have benefits as a multi-purpose tropical leguminous
tree and 18 adaptable to many of the condltions of Indonesia. It is
erpecially appropriate and beneficial for the threc above mentioned
provinces because of its ability to grow aad produce foliage during the
long dry season. leucaena has many uses, but for this seminar it is
specifically mentioned for scil coaservation when planted in hedgerows
while s3till being used as a source of animal feed and fercilizer because
it can be perlodically coppiced and will vigorously recover. The
Districtes of Sikka for elpght years and Amarasi for over 40 years of
N.T.T. have successfully used the common Leucaena hefore Glant Leucaena
became availahle. Giant Leucaena has heen successful for three years in
Indonesia and for over 10 yeers in the Philippines.

Leucaena Farming Systems have varied purposes which are chosen to
ueet the needs of the farmer and the government. The experleices from
the Districts of Sikka and Amarasi, N.T.T. show the fmportant role which
levcaena has in the change from swidden to permanent agriculture.
However, Leucaena is only one important aspect of a multi-nuaber of
changes vhich must be made to respond to the peculiarities of the
gocfo-economic cultural needs of swidden agriculture. The total systen
of swidden agriculture wust be analyzed and modified if there 18 to be a
complete transition to permanent agriculture,

PDP 18 developing iwplemcntation approaches in N.T.B. and N.T.T. with
leucaena Faruing Systems as assistance to selected villages within local
conatraints and conditions of dovernment services. At the same time
applied agricultural research trials are being conducted by PDP ia N.T.T.
to obtaln needed local technical information. In addition modified
government service support systems are being tried in order to better
serve the goclety while changing from swidden to permanent agriculture.



Recommendations For hastenlug the process of transition frow swidden
to permanent agriculture are:

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

2. National rescarch institutes should include Leucgena Farming
Systems research in Lhieir 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.



LEMCAENA LEUCOCEPHALA FARMIHGC SYSTEMSAFUR AGROFORESTRY AND THE CONTROL
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(The views expressed in this paper are those of the author and not
necessuvily those of USAID~Indonesta.)

I. INTRODUCTION

The practice of swidden agriculture 1s common throughout “he tropics
and 1s a valid practice as long as a fullow rotation of 9 to 11 years is
maintained. Major research worka have documented the results of ghifting
cultivation practices which can be generally sunmarized as befng
conoidered ecologlically sound hefore land and population (huaman and
animal) pressures upset this balance. Subsequently swidden agriculture,
egpecially as practised on the steeper slopes, 18 blawed for heing a
major ecological factor of soil erosion and water imbalances (excesses

and ehortages).

Much technical research hae demonstrated the ability to reduce the
negative effects of swidden systen by maintaining the fallow rotation er,
alternatively, by the right mix of inputs:finaucial, technical, and
managerial. The greatest drawback to the successful employmeat of
permanent agricultural practices by swidden farmers on steep slopes 18
the lack of farming systems which mecet the goals of both the government's
endeavours in development and the people's needs. These goals are:

1. TImproving soi! and water coanservation aund
2. Increasing food availability and incomeés.

The phrase, Leucaena* Farming Systems, includes agroforestry as an
1ategral comporient. Agroforestry 1s 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 nmore of the varieties of Lencaena whiech 1s further
explained in Section TI, Leucaena leucocephala. Leucaena Farming Systeas
are further elaborated in Sectiom 111, Farming Systems.

Leucaena Furming 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 (NIT), West Nusa Tenggara (NTB), and Timor Timur (Tim Tim).

Most areas of these provinces can be characterized as having a short
intensive rainy geason (e.g. more than 300 mm in one mouth) of two or
three months duration with a long, hot dr; season (e.g. no recorded

* Leucaena 18 a shorter use of the sclentific name, Leucaena

leucovephala. 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 Glant Leucaena while Lamtoro biesa
or commwon Leucaena i{s the short shrubby weed type. Please gsee Section

1Y, Leucaena leucocephala Part B, Types, for a more detailed description.
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percipitation in une or more months) of from six to nine wonths 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 agroforeatry and to overcome swidden agriculture. The PDP i
described because it has demonstrated the positive role of local
government agencles to jdentify, plan and manage appropriate proiects
based on local needs and capabilities.

PDP is being implemented in specific areas of selected districts in
the eiglt provinces of Fast Nusa Tenggara (NTT), West Nusa Tenggara
(NTB), Easr Java, Contral Java, West Juva, South Kalimantan, Bengkulu and
the Special Province of Aceh. PDP 18 a joint project of the Ministry of
Home Affairs and the U.S.Agency for International Development which, in
brief: (1) improves the project planning, managemunt, monitoring, and
evaluation capahilities of provincial and other local government agencies
while, (2) providing assistance to projects to directly and immediately
improve the incomes of the rural poor in selected villages. PDP is
administered nationally by the DMrectorate General of Reglonal
Development of the Ministry of Home Affairs and at the provincial level
through the Governor's office by the provincial and district planning
boardg. Specific projects are administered by the appropriate provincial
and district technical services.

Leucaena Farming Systems in this paper are based on hoth past
successful project results in NIT and present project implementation in
PDP and elsewhere. PDP projects and activities bascd on Leucaena,
especlally as #n animal feed, are heing implemented in all eight PDP
provinces, leucaena as a major emphasis, because of short rainy seasoans
and long diy seasons, {8 in the four provinces of NIT, NTB (Southern
Lombok), East Java (Madura) and Central Java (Northera five districts).

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

II. (LEUCAENA LEUCOCEPHALA)

Cowmon Leucaena has been in Indonesia for more than 100 years and
has been usually considered as a veed; but now the selected, fast growing
Salvadorian and Peruvian varleties, known as Glant Leucaena, hold promiae
of becoming valuable crops for tropical coustries. Of speclal importance
in this paper 1s that both the tsll tree and leafy shrub types can
continue to survive and grow in areas with short ralny seasonc and long
dry seasons. FEach of the variecties described below can provide some or
all of the following: soil congervation, forage and animal feed,
fertilizer, fivewood, shading for sun-gensitive crops, wind breaks and
firebreaks, timber, fiberboard, landscaping, paper, dyes, mucilaga,
Jevelery and human fozd.
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A. location and Climate: Leucaena grows successfully from the susline
gsoils of the seashore to 1,000 metcrs above sea level, although growth is
reduced at either of the two extremes. It grows on almost any type of
sotl (althuugh Lt does best on fertile soils) even with annual rainfall
as little as 400 mm, but it deces not tolerate acidic soils below a pM of
S. However, there has heen a reported experilmental success of using a
Rhizobium innoculant called CB 81 which can help to overcome acid
conditions.

Climatic conditions under which Leucaena 1s ahle to produce a better
retura than many other plants for uses of anilmal feed, fertilizer and
soil conservation are thosce of a few months of rain and many dry months.
This has been classified by IRRI (the International Rice Research
Institute) as Climate Zone I17.2. which ‘18 described as areas receiving
100 mm or more of rain for only two to five months.

A short story may better Illuscrate the characteristic of leucsena to
withstand a long dry season. In Fast Java, not too many years ago, there
wag a Turinisasi campaign especially for livestock raising areae. Turi
(Sesbania grandiflora) 1s un excellent, fast growing leguminous tree (as
1@ Leucaena). However, Turi can not withstand as long a dry season as
Laucaens. 1In the story there were two men in a field on Madura, at noon
on a typicul hot, sunny and cloudless October day where Leucaena and Turi
trees were planted. They were discusaing the relative merits of Turl
versus Leucaena to produce animal feed for cattle during the Madura dry
season. The debate drew on .nd 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 Turi
tree which the other man bnasted of as belng so leafy and productive for
animal feed during the Madura dry scason. After they withdrew to the
shade of the leucaena tree, the debate ended.

B . Types: There are three general types of Leucaena leucocephala of
the more than 100 species. The three types are:

1) "Hawaiian": short, bushy varieties which have very low ylelds
of wood and foliage, and now considered as an
agresslve weed. There are known as Common
Leucaena or Lamtoro Biaesa in Indonesia.

2) “Salvadorlan”: tsll, tree-like, with large leaves, pods aod
seeds and thick branchless trunks and sometimes
known as aboreal, Guatemalan or Hawaiian Glant
types or by the designation K-8, K-28 or K-67.
They flower once a year and produce about 17,800
sceds per kilo. In Indonesia it is called, among
other names, Lamtoro Gung.

3) “Peruvian”: tree types like the Salvadorian type hut with
extensive branching low down on the trunk. The
trunks are small but with high quality foliage on
the branches,.
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In brief, leucacua [s a legume which benefits from Ehizobium, a
nitrogen fixing bacteria; has a vigorous tap root which 1s commonly 2/3
as deep as the tree is tall and few lateral root branches; and ¢an obtain
water and nutrients from soll strata which can not he reachéq hy most
other plants. 1t has few serious enemfes other than man. Reports have
varied ahout the ease or lack of problems in establishing lLeucaena tp
three months of age, but 1t clearly fu a slow grower during the first
three months. However, once established It Is very productive pnd can he
coppiced repeatedly at periodic intervals. Benafite or uses have been
11sted above and selected ones are further described below.

C.S011 Conservatigplkqglamutlon: Two different but successful systems
have been used in N.T.T. Each 18 briefly deseribed below.

In Sikka District, Flores, a system called lamtoronization has been
successfully implemented on over 20,000 hectares of highly erodeable,
steep soils since 1973. Lamtoronization began after determining that
cunstructing bench terraces was neither fast enough nor met the needs of
the farmers. The program only planted the common Leucaena varicty as
(until Giant Leucaena became avallable in 1378) as hedgerows on the
coatour to control erosion and provide animal feed, fortilizer and fuel
wood.

The results of eight years of implementation inciude: swidden farmers
have become permanent farmers. Estate crops of cloves, cacao and ¢~ fee
have been estahlished on previcusly unused slopes over 30%.

Batik Weir River flows all year around since 1979, after being "dead” in
the dry season for more than fifty years. Floods since 1977, have been
eliminated in Maumere, the District Capital. And crop production
between hedgerows has increased because of conservation and the uee of
copplced herbage for green mwanure fertillzer (e.g. cassava production .
Increased from 7 kw. to 2.5 tous per hectare).

Using a different approach the swidden farmers of the District of
Amarasi, Timur, have achieved increased prosperiety while controlling
erasion by planting common Leucaena (no Giant Leucaena wes available at
that time) since the 1930's on the land to be laft for fallow. This
practice has helped to overcome the widespread weed, Lantana (Lantana
camara). During the past decade of 1970's more and wore land has become
permanently used in ane of the dryest districts of Timur. Farmers have
learned thet a permanent agriculture system 1s possible uhere,Leuccena
herbage 1s coppiced to be applied as fertilizer. An indicator of success
is the voluntary arrival of farmers from neighboring districts. Although
the lLeucaena Faruning System was important, the ptogram was one of a group
of mandatory laws which traditional leaders have nsed tc guide their
followers in the achievement of a higher standard of living primarily
based on feeding cattle with Leucaena.

D.Forage and Animal Feed: Leucaena has been known to yield as much as
20 MT of dry matter per hecture per year under pcod growing conditions
and can continue to produce under adverse, dry season conditions.
Leucaena provides a source of highly nutritfous protein animal feed for
the emall holder, such as in Amarasi, to teed his animals which is
critical when there 1s a shortage of other feeds during the dry seasoa.
Dry leucaena contains almost four times ag much protein ae dry Napler
‘grass (Pennigetum purpurem). Leucaena is equivalent or guperior to
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alfalfa, or lucerne, Madieago satlva, an Intetnationally recogruizdd
common leguminous protein animal feed, in nutritive value, digeatibility.
percentage of protein, total digestible nutrients, and contains almost
twice as. much carotene (which provides Vitamin A). ‘The pelletized dried
leaves are in high demand in the non-tropical countries of Japan and
Burope. 1In Indonesta, algo, ‘the dry leaves are in great demand by feed
nillerﬂ .

Recent research in Indonesfa has demorstrated Leucaena's
effectiveness and safety when mixed with other feeds or when fed as the
sole feed for six continuous months as Is done in Amarasi during the dry
season. The research results were very significant as it wag
intetrnattonally thought that there were negative side offects based on
research conducted in another country.

E.Fertilizer: 1In one of the sub-projects of the National Integrated
Leucaena Research Pro Ject for the Philippines entitled, "Econumice of
Leucaena Production and Yes Integration Into Appropriate Farming Systems”
researchers have foun' that Leucaena is a good substitute for inorganic
fertilizer for carn and lowland and upland vice. Corn, fertilized with
herbage from the intercropped leucaens, produced as mych grain (3.0
tons/ha) ao the pure stand of corn (without Leucaena as an intercrop)
fertilized with 60-30-30 NEK inorganic fertiifzer.

On the {sland of Cebu, Philippines, where much of the corn is
traditionally grown on steep slopes and yields are very low (300-350
kg/ha) 1t was demonstrated that yields can be 1ncreased nearly four
hundred percent using some inorganic fertilizar with Leucaena herbage, or

to Leucacna with only the herbage from sofil erosfon control hedgerovg.
Upland plentings of IR-36 rice produced 4.34 tou/ha with Leucaens
herbage, which compared to .47 ton/ha with che application of 80-30-30
inorganic NPk fertilizer.

IIX. LEUCAENA FARMING SYSTEMS

There are many types of planting patterns in the varied Leucaena
Farming Systens depending cn the purnoses of the farmer and the
government. (See Attachment A 48 a guideline for plant spacing of
Leucaena depending on the planned use.). Because this aeminar concerns
agroforestry and the control of swidden agriculture, the exnmples using
Leucaena in farming syastems for the purpoges as described in YI~C above
on Soil Conservatinn/Reclamation and plant spacings numbers 2 and 3 in
Attachaent A need to he considered further by this Seminar.

The vesults using Leucaena in N.T.T. as drgcribed above described
that a swidden farmer will change to permanent ugriculture. Because the
farmer wag usually at a subsistence level, he needed a farwing system for
Permanent agriculture which would meet his family's food pceds aB well as
Lo earn some income. The transition from swidden to permanent
agriculture demanded a type of farming system which had to be successful
without depending on cont!nuoug 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 his neighbors. In Sikka District one of the flrst activities vas
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to develop a cooperative group relatfonship asong farmers which
benefftted the project implementation and the contact with technical
service agunts. Field fmplementation activities used the approach of
providing quick visibie result within the existing socto-cultural
structure.

The permaneat agriculture Leucaenas Faruiog systems accomplished the
purposes of the local district administration in Sikks and Amarasl of
reducing erosion while 1ncreasing vater availability. Furthermore,
Increased properity of the farmers became a major contribution to
economic development of the respective areas.

Even though the Sikks and Amarasi Districts experiences had uot
become national projects, PDP-N.T.T. bagan estahlishing Leucaena Farming
Systems in late 1979. The past two years of jmplementation have been
accomplished with only 1imfted resources. The scarcity of resources
Includad: a strong Leucaena Farming Syatema concept, but a minimum
development of an fmplementatfon plan; few technical extension agents and
hardly any of them with appropriate training for developing permanent
agriculture from swidden conditions; nn availability of seed of varieties
of Ciaot leucaena; and a willing, but weak technical serviceg' support
system. The PDP's experiences are briefly presented ag an approach that
has been fmplemented with a gcarcity of resources.

Recruitment and general hasic tralning for untrained field
agriculturalists and motivators occurred before fileld implementation
which began January, 1980 after FDP received one kilogram cach of the
Glant Leucsens variaties of K~28 and K~67. Even though there were no
project funds, seedlings were raised st the Belu District Forestry Office
and distributed in March, 1981 at the end of the ralny season, by giving
only four seedlings to each of 100 farmers 1n seven viilages. Of the
approximately 2,800 seedlings distributed an average of 752 of them
servived the dry season even though many of the recipient farm families
had insufficient water for themeselves. This {s a remarkable achievement
€5 compared to the dismal rate of survival of gome regreening projects.
One village, Kabuna, Taffeto Barat, Belu has collected 500 kg. of geeds
as of Seprember 1981 from that original planting of 700 trees.

The successful result uwentioned above of farmera' management of the
seedlings encouraged PDP to distribute from August - Octuber 1980, 42 kg.
of K-8 seeds and the needed plastic bags for seedling cstablishment to
4709 farmers in 47 PDP agsisted villages in Belu, Timor Tengali Utara
(TTU), and Alor Districts. The purpose was to provide euch village with
enough geeds to establisgh its own village seed supply on farmers' land.
Monitoring visits reported that all villages succesgsfully reached the
Boal of gowved the seeds in plastic bags and established the seedlings..
An anelysig of the approach is being conducted to determine the first
year'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 sceds and the
need for a Leucaena Based Farmiug System tn prevent soil erosfon due to
swidden methods, two village, Kabuna and Biloe, Biboki Utara, Timor
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Teagah Utara, each established a pflot ten hectare project. Gulddnce for
the project was given in the two weeks Lamtoronization training to the
tvo village heads and two PDP motivators during October, 1980 which was
provided in the District of Sikka at the Social Development and Research
Institute of Nita. Additional support to the projects was provided by
the PDP advisor who worked with the agricultural to prouvide on the job
training. Both piloi projects vere established during the rainy season
in December 1980 with a monitoring report of good results. Also,
feproved varieties of food ciops were planted between the hedgerows, but
the yield data frow the kabupaten is not available in Jakarta. However,
Kabuna sold more than two toua of the short season mungheans.

The pilot projecls encouraged 12 more village heads from the three
PP districts of Belu, TTU, and Alor to request the pilot project for
thefr villages. Ia preparation tor rhe project implementation, the 12
village heads and the 12 motivators received the Lamtoronization training
in Sikka. Toplementation 1s planned for December, 1981 by using the
seeds produced by the giant varieties planted last year.

It must be mentioned that food crops varietal trials have been
conducted In 1980 and 81 on farmers' flelds 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 {mpressions have been very favorable. The impressions are:

Firstly, fasrmers have readlily acknowledged that the Leucaena has
increased availability of snimal feed in the dry season. (In fact in
Belu District's capltcl, Atam Bua, the gréen, succulent branches of Clant
Leucaena during the dry season is the most commonly stolen thing). In
addition the cattle loan project of PDP has a stipulation that receplients
must have Glant Leucaena trees as a feed source.

Secondly, the initfal results from the two pilot villages demonstrate
that the hedgerows of leucaena are less likely to be burned because
farmers are interplanting food crops vhich 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 PDP 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 Pilipino farmera recognized the
801l conservation henefits of the Giant Leucaena hedgerows, In fact the
terracing efiect 18 already visible.

Pourthly, the applied agriculture research station at Sukabitetek,
Belu has establighed trial plots of five Leucaena varieties, K-8, K-28,
K-67, Peru and common in order to interplant corn, upland rice, smung
beans and soybeans. Dats will be ¢ollected on the herbage production of



each of the Leucaerna varfetiks, But in one year we can see vhat the Glant
Leucaena 1s twice as tall at 2-3 meters than the common Leucdena.
Production trialas of the four food crops will be tested by fertilizing
with the measured Leucaena herbage and comparing with the use of
reconnended NPK fertiiizers.

Fifthly, 1t is clear from the inittal two pilot villages that
Leucaena Farning Syatems ace only part of a necessary total package 1ia
otder to effect change from swidden to petmanent agriculeure. For
axanple the PDP assistance has been important to get farmers to begin to
work cooparately together. It has also been the beginning of the
involvement of techalcal 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 assiated villages, the production of only the
improved variety of mung bean has exceeded the traditional marketing
system. Also, many of the villages are Lnaccessible in the rainy season
except for long, difficult walks. Farmers have demonstraied chat they
can produce more food crops if the systems provide gupport.

IV. CONCLUSTONS/RECOMMENDATIONS

As» Conclusions

1. Swidden agriculture is a major ecological prohlen throughout the
tropica. In determining approaches to assist farmers to shift from.
swidden to permanent agriculture in the Eastern Indoresia provinces
of Eaet Nusa Tenggara (N.T.T.), West Nusa Tenggara (N.T.B.) and Timor-
Tinur (Tim Tim), the short rainy and long dry season 18 a major
factor which must be strongly conaidered along with the
socio-econom{c-cultural setting.

The provincial Area Development Program (PDP) implementacion
experiences have shown the fmportant role of the provincial and
digtriot planning boards and technical servicea or project
development. .

2. Leucaena leucocephala as a shrub has been proven useful to help
change from gwidden to permanent agriculture ip the District of 8ikke
and Amaraei, N.T.T. The new varieties or Giant laucaena is a
sulti-purpose tropical leguminous tree which is proving to be
valuable for agro-forestry specifically for Eastern Indouesia becausa
of its climatic conditions, as vell as for other parts of Indonesia.

3. Leucaena Farming Systems are of many types which are chosen bakad
on the purposes of the farmer and the government. It has proven to
be an effective soil conservation faruing system In the District of
Sikka, N.T.T. while also increaseing food crop rroduction. In the
District of Amarasi, N.T.T. it has helped to bring about a permanent
agriculture system because Leucaena 1s an excellent livestock feed.
The PDP 13 implementing village level projecte and conducting applied
agricultural research to develop appropriate approaches using
Leucaena Farming Systeas.
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Recommendations

1. leucaena Farming Systema which are effective fn N.T.T. must be
studied and analyzed. Studies are needed to document two main bodies
of information. One bhody of information is technical knowledge and
ekills being successfully used. A second wain body of knowledge fs
the approaches being used based on socio~economic-cultural
considerations. Documented information should be widely dissesinated.

2. National research institutes for focestry, food crops, livestock,
and economics should conduct research on the benefits of Leucaena
Farming Systems based on thefir institutes mandates because there sre
many farming systems, not just one system. Leucaena iz a
nulti~purpose tree and can be included in research by all institutes
and ie urgently needed by the farmer with small land holdings.

3. The role of provincial and district planning boards and techaicsl
services for planning, managing, and evaluating projects ia a kay for
developing projects which fit the local conditions and effect the
change from swidden to permanent agriculture. Areas should be
selected for development of pilot projects through these agencies and
the Provincial Area Development Program has a successful approach.



GIAaky uLLUCinliA ELAWTING Ui inks-

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

Ratio Seedlicgs

Total Seeds/Seedlings

Total Seediings

No. Purpose/Use Plant Spacing Kg/Ha Based on Baged on 70X
17,000/Kg Cerminstion

1. Trees for geed 2mx5m 0.10 1,700 1,190 &)

2. Erosion control and fertilizer 10cmx5a a) 2.50 42,500 29,750

3. Erosion control and fertilizer Semx2m b) 10.00 170,000 119,000
ZcaxZm 25.00 425,000 297,500

%. Livestaock feed Scmx75¢m 13.30 226,100 158,270
10cmx7 S5em 6.70 113,900 79,730

5. Lumber/Building materials 10mx2m ¢) 0.05 +850 »395 @)

4. Firewood Imx2m 0.50 8,500 5,959 f£)

7. Lumber for buildings and firewood inx2n <) 0.50 8,500 5,959 f£)

Not

3) For topography with slopes of 0-20%: Seedlings/seeds are planted following the contour (lay of the hill) inm
pairs of rows which are spaced 50 cm. between the two rows and 10 cm. between the seeds/seedlings in the row.

b)

c)

d)

e)

£)

The distance between one palr of rows and the next pair of rows is 5 meters.

For topography with slopes above 20Z: Seedlings/seeds are planted following the contour (lay of the hill) in
pairs of vows which are spaced 40 cm. between the tvo 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.

After the plant spacing of 10 cm. x 2 m is well established, the plant spacing should be thinned to 10 m x &

There must be 1000 seedlings/ha. based on one seedling per hole.

those geedlings which die.

There nust be 500 geedlings/ha. based on one seedling per hole.

those seedlings which die.

Thare nust be 5000 seedlings/ha. based on one seedling per hole.

those sesdlings which die.

Roberto A. Monserrat, Agriculture Advisor, PDP II-NTT

Selection will be those trees which have grown the best and straightest.

The remaining seedlings are for replanting

The remaining seedlings are for replanting

The remaining seedlings are for replanting

Joseph Manek, Head of the Sranch of the Provincial Forestry Service in the District of Belu, Province of East

tsa Tengeara.
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Attachnent B

SOURCE OF INFORMATION

PHILIPPINES

National Integrated lLeucacna Reserch Pro ject, TDRC-I'CARR, College of
Agriculture, U.P. at Los Banos. (Also there s a UPLB-KFAC Action
Program, Agricultural Resources Developwent and Conservation ?rojéet).

Coordinator: Dr. Arturo Alferez, Agrunomy Department, UPLB, College,
Laguna. .

Sub~Project 2. Management and Utilization of Leucaena For Forage
(Annual Report 198C) ‘

Sub-Project 5. Economics of Leucaena Production And Its Integration
Into Appropriate Farming Syetems (Annual Report - 1980).

"The Philippines Recommends For Ipil-Ipil 1980". Philippine Council f&r
Agriculture and Resources Research, Los Banos, Laguna, 1980. '

“Abstract on Leucaena”, FCRI Reference Services No. 8, Forest Research
Institute, Ministry of Natural Resources, College, Lagumna, Philippines
3270. .

"Pertilizer May Grow on Trees,” “Leucaena Forum" Jun-Mav., 1980 PCARR,
Los Banos, Laguna, Philippines.

“Ipil-Ipil - The Wonder Ceases, " “Canopy International,” (Philippines),
page 7-9. '

“Corn and Ipil~Ipil Farming System For Hilly Areas,” Dr. A.C., Marcado,
Jr., Agronomy Dept., UPLB, College, Laguns, UPLB-NPAC Countryside Action
Program, Agricultural Resources Development and Conservation Project.

“Ipt1-Ipil Intercrop With Corn-Cowpea-Corn at Three Varying Slopes,” E.L.
Catpello, D. de la Cruz and A. Punma, Agricultural Service Center. Capis

Settlement Project, Astorga, Dumaro, Capiz, Philippines.

“Bayani” Giant Ipil~Ipil (Leucaena leucocephala), USAID Agriculture
Developaent Service, Philippines.

Ipil-Tpil/the wonder tree” Fhilippine Council for Agriculture and
Resources Research, los Bancs, laguna, Fhilippines, 1%77.

“Leucaens Based Farning: Potentials and Prospects,” Dr. Arturo Alferes,
Dept. of Agronomy, UPLB Laguna, Animal Husbandry and Agricultural
Journal, July 1980 or inm Irdoneeian, "Pertanian llerdasarkan Leucaenas
Potepsi ‘dan Prospek-Frospeknya."”
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INDONESIA
"Progress Report an Lamtoronisasi in Tiwor (NTT)", PDF~NTT, December, 1980

"Progress Report: Lamturonisasi in Madura,” PDP-Eust Java, Déé., 1980.
"Latihan Lamroronisasi," "Dian”, Ro. 3, Th. VIII, 24 Nop., 1980,

"Pengembangan Budl Daya Lamtoro Guna D Nuua Tenggara Timur”, Inspektorat
Dinas Peternakan Propiasi Dacrah Tk. I Nusa Tenggara Timur, Kupang, 1981.

"Lamtoronisasi - Usaha Anti Erosl Dan Pengawetan Tanah Di Kabupaten DATI
IT 8ikka", Frans Borgtas, Akademi Faruing Semarang, 1978,

“Usahs Memperbaiki Pertanian Tanah Kering Di Kabupaten Sikka", Viator

Psrera, Dinas Pertanian Rakyat Kabupaten Sikka, Nusa Tenggara Timur,
No.4, 1977/78, Majalah Pertanian, Departemen Pertanian.

"Lamtoronisasi, Salah Satu Jenis Tanaman Penghijauan D1 Kabupaten Sikka,
Nuse Tenggara Timur", Viator Parera, No. 3, 1978/79, Majalah Pertanian,

Departemen Pertanian.

"“Reconnaissance Report on the Agroecalogy of Selacted FDP Desas in the
Upland of Madura™, Dr. Joachim Metzner, PDP-1I Occasional Reports, RMI
(also in the Indonesian Language).

"Reconnaissance Report on the Agroecology of Selected Desas in Kabupaten
Belu, Timor Tengah Utara, and Alor," Dr. Joachim Metzner, PDP-II
Occasional Reports, RMI (aleo in the Indonesian Language).

"Lamtoronisasi: An Experiment in Soil Consurvation”, J.K. Metzner,
Bulletin or Indonesian Economic Studies, Australian Nat{ional -University,
Canberca, Vol. XII, No. 1, Macch 1976,

"Lamtoronisasi: Coil Erosion Control and Soil Conservation”, Kenneth A.
Pruasner, AID, Agriculture Advigor, Lokakarya -Pengelolaan Terpadu Daerah
Aliran Sungat, Jakarta, May 26 & 27, 1981.

“Leucaena Based Parming Systems For Indonesia”, Kenneth A. Prussener,
Agriculture Advisor, USAID/Jakarta, at the Agronoamy Seminar, Food Crops
Research Institute Bogor on Thureday, March 5, 1981.

“leucaena: Comments on Research and Development in the Philippines”,
Kenneth A. Prussner, Agriculture Advisor, USAID/Jakarta for the Leucaena
Meeting, Research Institute of Animal Production~Ciawi, July 29, 1981.

"Pengaruh Berbagai Tingkat Pemberian Leucaena leucocephala Terhadap
Pertuabuhan Sapi Peranakan Ongole (flie Influence of Various Levels of
Leucaena -leucocephala on the Grovth of Ongole Crosabreds (P.0.j)"
Wahyuni; Ediths S. J. Komawa; Alan Day; Seminar Fenelitian Peternakan,
Bogor, 23-26 Maret, 1981, Pusat Penelitian. dan Pengembangan Ternsk.

"Field Trip Report: Carcar and Barili Agriculcural Research Stutions,
Cebu, Philippines, Aug. 26 & 27, 1981", Roberto A. Monserrat, PDP
Agriculture Advisor NTT.
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“laucaens leucocephala: an excellent feed for livestock," Techutcal
» Agriculture Technology For Developing Countries,

September, 1980, Agency for Ihternational Development, Washington, D.C.
20523. Also available from USAID~Indomesia in Bahasa Indonesia as,
“Lamtoro Gung (Leucaena leucocephala) Sebaga! Tanaman Baham Makanan
Ternak Yang Amat Baik'.

"laucaena, the Tree Which Deffes the Woodcutter: (“Leucaena, semacum
pohon yang sensntang peaotong kayu"), Michsel Benge, AID, Mashingtom, D.C.

Untitled ~ Report on use of Leucaena leucncephala for soil erosion
control in Ksbupaten Sikka, Flores, NIT v a copy of the geript of the
World Nefghbors Filastrip, "Saving Our Soil With The A Frame,” Hichael

Benge, AID, Washington, D.C.

“An Agro-Forestry System Using Leucaena as Erosfon Control, Hedgerows and
Glant Leucaena” Technical Series Bulletin No. 26, Agriculture Technology
for Developing Countries, April, 1981. Agency fopr International '
Development, Washington, D.C. 20523, Also available from USAID-Indonesia
in Bshasa Indonesia‘ ag “System Agro-Kehutanan dengan Menggunakan Leucaena
Sabagai Barisan Pengontrol Erosi dan Lamtoro Gung." ,

“Agronomy of Laucaena leucocephala®™ CSIRO, Division of Tropical Crops and
Pastures, Information Service, Sheet No. 41-1, Dec. 1979,

“Leucaens - Proaising Forage and Tree Crop for the Tropi¢s, "National
Academy of Sciences, Washington, D.C. : - : _

“Leucaena Newsletter" available from Council for Agricultire Planning and
Development, 37 Nan Hai Road, Taipei, ROC

“The value of Leucaena leucoceglln a8 a feed for ruminants in the
tropice”, R.J. Jones, Wor T view, FAO, Pgs. 13-23.

“The Old in the New: Autochthonous Approach Towards Stabilizing an
Agro-Zcosystem. The Case of Amavasi (Timeg)" by Joachim Metzner, South
Asia Institute, Heidelberg, Germany.

“Quatemslan Small Farmer Soil Conservation Regions I and V Project”,
520~T-026, by Jerome E. Arledge, USDA/SCS AMdvisor PASA Ag233-1~77,
USAID/ORD Guatemala. o : '



