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Introduction - Background Information 

This mission was fielded in order to ensure the follow-up of field activities for the IMPHOS 
regional project on enhancing crop production on acid sulfate soÜs using direct application of rock 
phosphates: Discussions were held with researchers from Kasetsart University during our stop-over 
in Bangkok and field visits were organized in Indonesia on the 2 locations in Kalimantan. M. 
Abderrahim NASSIR, responsible for Asia programme of IMPHOS, was participating to this 
m1ss10n. 

This mission was planned also to attend the first meeting of the project: "Recapitalization 
of Soil Fertility of Upland Acid Soils in South-East Asia with Phosphate Rock: a Village Level 
Approach". 

Acid upland tropical soils, mainly Oxisols and Ultisols, represent large areas of potentially 
productive arable land. In tropical Asia, especially in South-East Asia, these soils cover about 264 
million hectares. lndonesia, Thailand, lndia and Malaysia have the largest parts, amounting to 82, 
51, 43, and 24 million ha respectively. 

Crop production on the rainfed upland acid soils in S.E. Asia is constrained by several 
factors including sloping topography, low pH associated with Al, Fe and/or Mn toxicity, and small 
or very small amounts of naturally occurring plant available phosphorus. 

Since the launching of the green revolution, most of the agricultural development has been 
focusing on irrigated land, in lowland areas. However, lowland areas represent rather small 
proportion of the land under permanent cultivation (25% in Indonesia, for example) 

Research activities conducted during the past decades in the region have shown iricreasing 
evidence on the agronomie effectiveness, at the field level, of suitable phosphate rocks to first 
increase and then sustain the soil fertility of the upland acid soils and enhance their ability to provide 
high crop yields. 

The overall objective of the project is to demonstrate the potential for sustainable agricultural 
production and productivity of the upland acid soils in S.E. Asia. 

Meeting in Bangkok, 04/04 p.m. 

Participants: Tasnee Attanandana, Jumphol Yuwaniyama, Aberrahim Nassir, Keith Syers, D.M. 

The acid sulfate soil plot chosen in a fanner field for the first campaign is very heterogenous 
as a matter of acidity (pH from 4 to 7). It surely received some lime recently, and this amendment 
has not been properly broadcasted. Moreover the various phosphates to be tested during this 
experiment have been applied on the available P basis, instead of the total P content of the 
phosphates. So that the quantities of total P have been overestimated, compared to the other 
experiments within the network. The results obtained during this first season will be analysed in a 
technical report to be released in a near future. 

It has been decided to select 2 new sites with actual acid sulfate soils. In order to choose the 
right plots, fanners should be asked about lime application realized on their land ( quantity and date 
of application). Before choosing a site, the pH of the soil should be recorded on a systematic basis 
to check for heterogeneity. 

The same design (as for the first year experiment) with application of 90 P20 5 as total P 
should be used. The number of replications should be four, and the area of each elementary plot 
should be 100 m2, in order to be able to split the plot into subplots for two treatments (1 with 
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application of P, 1 without to measure the residual effects )on the second cropping season. If 
elementary plot is too small, the splitting will result in 2 very small plots without any significance 
for yield measurement. If it is impossible to find a farmer cultivating a piece of land large enough 
for the 4 blocks, the experiment should be split within 2 farmers on the same location (with no 
differences for water management and residual effect of liming / fertilization). 

The results of the CIRAD laboratory experimentation on kinetics of isotopie exchanges for 
soil P are showing an important fixation of phosphorus by the soil. Whatever the phosphate added, 
the P available for the second crop will be low, as the fixation is high. P fertilizers should be as 
much as possible localised near the planting row, because when phosphate is broadcasted and 
incorporated, the P dissolved by the soil acidity will be rapidly fixed and no more available for the 
following crops. 

As soon as the new plots be chosen, soil samples will be sent to CIRAD for analysis and 
measurement of P exchanges. From the preliminary results, P should be applied every cropping 
season. 

Bangkok, 04/04 p.m. 
Participants: Abderrahim Nassir, Kosol Singjarnoosong (M~I Limited), D.M. 

M. K. Singjarnoosong is a consultant for industrial transformation of products, such as rock 
phosphates. He was already working with Dr. Truong Binh. Sorne ofhis customers are interested 
in receiving information/advice about the recommendations to be made on the use of rock 
phosphates for P fertilization of crops in Thailand and other countries within the region. He is also 
interested in the production ofUrea Super Phosphate from rock phosphates. He will visit in a near 
future the BACONCO USP plant in South Vietnam. 

We will keep him informed about fertilization activities from IMPHOS and CIRAD within 
the region. His advice will be very useful as he knows the regional market of fertilizer production 
and may relay information from and to fertilizers professionals, producers and traders. 

07/04, "Project Formulation Workshop for Integrated Upland Agricultural 
Research Project" Luang Prabang, Lao 

The Lao Ministry of Agriculture and Forestry, and the National Agriculture and Forestry 
Research fustitute (NAFRI) within this Ministry, has orgànized a workshop to initiate the "futegrated 
Upland Agricultural Research Project" for the Lao PDR. This two day workshop has been held in 
Luang Prabang on 7 and 8th April. 

The proposed "futegrated Upland Agricultural Research Project" is aimed at initiating a more 
"on-farm, village level" approach to assess potential technologies for the upland environment of the 
Lao PDR. It is recognised that some ofthese technologies have been assessed in other countries of 
the region, and have potential for direct application in the Lao PDR. Others have been assessed in 
the Lao PDR but have not been related to on-farm, village level situations. The proposed "futegrated 
Upland Agricultural Research Project" will aim to bring together, people and organisations with an 
interest and capability of bringing a more coordinated approach to an on-farm, community level 
identification of production systems with the potential to replace the "slash-and bum, shifting 
agricultural systems" that are still the predominant form of agricultural production in the uplands 
of the Lao PDR. 
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During the two day workshop, the policies of the government of the Lao PDR for the uplanas 
of the Lao PDR have been outlined, together with the organisational changes that are currently 
taking place, to implement these new policies. Benchmark socio-economic information relating to 
an area that has been chosen for the new initiative, have been presented, and the site be visited. 
However, an important aspect of the workshop was a one day session aimed at seeking advice and 
getting agreement on how to best initiate the field aspects of the project in the 1999 wet season, and 
how to best coordinate potential inputs of contributing agencies. Representatives of a number of 
organisations, both international and national, have agreed to participate in this initiative. 

Wednesday 7 April 

9.00 - 9.15 Outline of purpose ofworkshop 
(Mr Viengsavanh Manivong) 

9.15 - 9.30 Opening address (Provincial representative or Director General of Department of 
Agriculture and Extension, Mr Anonh Khamhung) 
Chairperson: Mr Anonh Khamhung 

9.30 - 10.00: Lao Government Policy for the Uplands 
(Dr Phouangparisak Pravongviengkham) 

10.00 - 10.30: Objectives of Integrated Upland Agricultural Research Project and organisational 
framework of the National Agriculture and Forestry Research Institute - NAFRI (Dr Ty 
Phommasack) 

10.45 - 11.00: Site Selection for the Project 
(Mr Somphone Neththongsavanh) 

11.00 - 11.30: Soil Survey and Land Evaluation 
(Mr Thavone Inthavong/Mr Amolath Chanthavongsa) 

11.30- 11.45: Soil Fertility Survey of Site 
(Mr Bounome Soulideth) 

11.45 - 12.15: Benchmark Socio-Economic Survey 
(Mr Chanthala Sihavong) 

12.15 - 12.30: Sorne development suggestions for implementation 
(Mr Oloth Sengtaheuanghung) 

13.30 - 14.30: The Indonesian Experience 

07.04 a.m.: Opening and first session. More than 40 persons (list in Annex) were participating to 
this meeting, representing various services from the Ministry of Agriculture, funding agencies, 
technical cooperation agencies, province of Luang Prabang and 3 researchers :from CSAR (Centre 
for Soil and Agroclimate Research) from Bogor, Indonesia, in charge of the indonesian part of the 
project of fertility recapitalization within the village chosen in Kalimantan. 

Agriculture is the main economic sector in the Lao PDR, accounting for about 52% of 
total GDP and employing 80% of the labour force. Rice is the single most important crop in the 
country. The area under rice cultivation in 1997 was approximately 645,000 ha representing more 
than 80% of the cropped land area. Total rice production in 1997 was 1.66 million tons. Severe 
flooding and drought conditions in the rainfed lowland environment can significantly reduce 
production; both 1995 and 1996 were years in which flooding in parts of the Mekong River Valley 
reduced production by about 20% to 1.45 and 1.41 million tons, respectively. Wet season rice 
cultivation accounts for about 96% of the rice area and about 97% of total production. In 1997, the 
rainfed lowland ecosystem accounted for about 71 % of the rice area and 78% of the production. The 
area planted to dry season irrigated rice in the 1996/97 dry season was approximately 25,000 ha. 
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In the 1997 /98 dry season, it increased to about 52,000 ha. This expansion of the irrigated area 
reflects official policy to reduce the large fluctuations in production that have been a usual 
characteristic of the rainfed dependent nature ofrice production in the Lao PDR. 

Approximately 72% of the rainfed lowland rice area is in the central and southem 
agricultural regions, in provinces adjacent to the Mekong River. Areas of rainfed lowland 
cultivation in the north of the country generally occupy rather narrow river valleys. However, some 
northem provinces do have areas ofbetween 500 and 2,000 ha ofrainfed lowland cultivation. 

Rainfall in most provinces along the Mekong River Valley ranges between 1,500 to 
2,000 mm, with about 75% being received in the period May to October. In the northem provinces 
of Luang Prabang and Sayabouly, it drops to between 1,200 and 1,300 mm. August and September 
are generally the wettest months, when heavy rains can result in localised but severe flooding. Soils 
through much of the rice producing area adjacent to the Mekong River are derived mainly from old 
alluvial deposits and, in some provinces (Saravane and Savannakhet) sandstone materials. They are 
usually highly weathered, moderately ~cid, loams, sandy loams and loamy sands. 

In 1997, the rainfed uplands accounted for 25% of the rice area and 15% of production. 
Rainfed upland rice cultivation in Lao PDR is based almost exclusively on a "slash and bum" 
shifting cultivation system. Sorne 2.3 million ha (about 10% of the national area), is estimated to 
be affected by "slash and bum" cultivation, the majority ofwhich is rice based. Provinces in the 
northem agricultural region account for about 71 % of the area under upland rice cultivation, with 
Luang Prabang province having the largest area of 35,000 ha in 1997. 

Most upland rice cultivation is concentrated on slopes with altitudes ranging from 300 
to 800 masl, with the upper limit being about 1,500 m. Slope gradients range from O to 120%, with 
most between 15 to 60%. Complex soils predominate in the more hilly areas - Acrisols, Alisols and 
Leptosols. They are generally strongly leached and acidic. Average annual rainfall is usually above 
1,200 mm but fluctuates widely. Sorne upland areas receive in excess of2,500 mm. 

Many production systems are found in the uplands, with several factors influencing the 
determination of the systems, including ethnie group (greatest ethnie diversity is found in the 
uplands), population pressure and land availability, soils and topographie characteristics, food 
preferences and market opportunities, and past and present govemment policies. Most rice based 
upland cropping is clone on a rotational basis. In most situations, a single wet season crop is 
followed by a period of fallow. The length of this fallow period is critical to the stability of the 
system; it can vary from 2 to 10 years, depending on population pressure and land availability. 
Occasionally two successive rice crops might be grown before moving to another site. In some 
instances, a single rice crop might be followed by a non-rice crop in the second year. Rice is rarely 
monocropped, a range of other grain and vegetable crops usually being mixed with the rice. Most 
upland farmers produce insufficient rice to meet their immediate household needs. 

The upland cultivation system is based on the use of family labour as the single most 
important input. The limited use of organic fertiliser is usually confined to small vegetable plots. 
Drought and excessive rain can both limit yields. The most significant production constraints cited 
by upland farmers are - weeds, rodents, insect pests and soil fertility, in decreasing order of 
importance. The significance of several of these is interrelated with reduced fallow periods. 

During this first session, the researchers have presented i) the methodologies used for 
the survey and ii) the preliminary results obtained conceming the baseline survey for 
characterization ofthis village (i.e. 53 households with 257 persons, cultivating an average area of 
1.3 ha ofupland rainfed rice, 4 ha of the village land only being planted with irrigated rice). Sorne 
of these results are presented in a booklet you can read at my place. 
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07 /04 p.m.: The indonesian experience: Presentation of the village chosen for the experimentation 
(i.e. Sukaramah in South Kalimantan) and the treatments proposed to be applied, based on results 
obtained from past experiments. (See Annex 3) 

Approximately 9 Mha of degraded, anthropic (man-made) savannah occur in Indonesia. 
These soils are highly Phosphorus deficient and spectacular responses to phosphate addition have 
been demonstrated during the rehabilitation of shrub and grass acid savannahs. Once phosphate 
deficiency and high soil acidity constraints are removed, the capacity of these soils to produce high 
crop yields is increased substantially. 

Recent works on the agronomie and economic aspects of phosphate fertiliser use are 
pointing to the advantage of using appropriate PR materials. In Indonesia, PR is currently not 
available to small farmers and thus only the large estates benefit from the lower cost or PR. It is 
now required than an extension of the successful on-farm work be implemented on a larger scale 
(the village level) where the effectiveness of reactive RP can be evaluated as part of improved 
cropping systems. In particular, a major objective should be to evaluate and demonstrate the 
effectiveness of RP use on crop production and farmer's income. It was for these reasons that a 
project relating to the "Recapitalization of soil fertility of acid soils in Southeast Asia with phosphate 
rock: A village approach", with Indonesia as one of the two countries, was conceived by IMPHOS. 

07/04 p.m.: 
Visit to the village of Hatsua, situated at 40 km north of Luang Prabang ( district of 

Pakou) along a good asphalted road. An alternative to "slash and bum" land preparation should be 
found as soon as possible for this village because nearly all the slopes along the road from Luang 
Prabang and around the village are already completely bumt. Even very steep slopes have been bumt 
and erosion should be very important during the first rains. 

08/04: 
Participants have been separated into 4 workgroups in order to draw some 

recommendations and rank the propositions for the lao project. Bach group W8r8 requested to give 
view and advice on the different components to be considered for studying/understanding the 
farming systems in the uplands: rice (irrigated in the valley and rainfed on the slopes), livestock 
(large and small), agroforestry and fruit trees, annual cash crops, forestry, fallow management. 

The aftemoon session has been used to bring up, during a round-table discussion, the 
recommendations from the 4 groups on project activities in order to prepare the project document. 
All participants have agreed on the following points / recommendations ( classified according to 
importance) that should be emphasized: 1. rice (varieties, fertilisation, weedmanagement, rotations), 
2. livestock (poultry, pig, cattle, feeding and vaccination), 3. annual cash crops (Job tears, cotton, 
maize, sesame, paper mulberry), 4. Agroforestry (fruits, cattle feeding), 5. Forestry, 6. Fallow 
management. Sorne components have been noticed as having important influence on several points 
within the production system: nutrients dynamics, weed management, pests management, socio
economic approach, land allocation, ... 

But the main problem will be to determinate accurate, measurable, factors for 
monitoring and evaluation of the progress made when part of the recommendations will be 
effectively used (pest and weed infestation measurement, nutrient thresholds levels and deficiencies, 
socio-economic data to be recorded in order to have a follow-up measurement of the progress of the 
household welfare ). The realization of the baseline survey is really important and the factors to be 
measured should be recorded properly. 
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Indonesia: 10 to 17 April 

11/04: Djakarta- Banjarmasin (Kalimantan) 

12/04: Visit to the actual acid sulfate soil in the village ofBelawang 
with 2 researchers from CSAR Bogor: Mrs Sri Rochayati and Dr Widjaja-Adhi and 2 

field technicians: MM. Agus Sudaryanto and Aribawa. 

The experimental site is located within a very large area of swamps covered here and 
there with few bushes and mainly reeds. This land seems nearly abandoned by farmers, even if 
primary and secondary canais are well maintained (as they are used for navigation) and existing 
batardeaux are maintained at the end of drainage canais. 

The rice on this experiment has not yet been harvested, even if some plants are nearing 
maturity. The plant growth is very heterogeneous within each plot. On two blocks, plants are even 
not ready to flower, as compared to the other blocks ready to harvest. This is due to the late planting 
of these two blocks. The pH of the water in the drainage canal is between 2 and 3. Very few 
vegetation is growing in the swamps: only some reeds. Sorne Acacia mangium, planted when the 
land preparation ofthese soils started, nearly l8 years ago, are surviving on the dikes. It seems that 
the transmigrants are cultivating little areas with rice, mainly near houses. Sorne cassava is planted 
on the drained pieces of land. Pineapples are well growing on these acid soils. But these crops 
should not be sufficient for the farmers to earn their living. Sorne of these transmigrants are making 
money from cattle feeding. It might be interesting for them to cultivate some forage (such as 
leguminous trees) in order to improve the feeding of animal as a matter of quality and quantity. A 
screening of forage trees tolerant to acid sulfate soils should be encouraged. 

13/04 am: visit to the potential acid sulfate soil in Tabungaden. 

The rice has already been harvested and, according to the field technicians, the yield 
should be nearing 4 tons per hectare. Since the land preparation, the water management has been 
adequate, keeping water on top of the soil so that the pyrite has not been oxidized and the pH of the 
soil is not too low. The pH of the water in the canal is near 6. Tide influences water movements in 
the canais, allowing the flushing/drainage of acid water from the rice plots. 

Two rice crops can be harvested during one year when using HYV (yield: 3 to 4 t/ha), 
because these plants are transplanted directly from the nursery to the field. For the local varieties 
(yield: 1 to 3 t/ha), only one crop is possible because the production cycle is much longer: seeds are 
planted on a dry land and transplanted after 1 month to a field with shallow water and let growing 
for 2 months, then farmers are uprooting the plants, separating the main tillers and replanting a 
second time in field with a higher water level. Sorne farmers are even transplanting once more, 2 
months later. 

The rice for the second season has been sown and the plants will be transplanted in the 
field in less than 1 month. It has been decided to split each plot into 2 sub-plots, one receiving 90 
P 20 5 and the other O P. 
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13/04 pm.: with the field technician responsible for the technical follow-up ofupland activities: 
Mr. Safrin Abdullah. 

Visit to the experimentation on upland acid soil: 
Comparison of various rock phosphates, ground and unground. Upland rice is the fifth 

crop a:fter the application of 1 ton of rock phosphate. The residual effect of phosphate is still visible 
on the yield, even if the upland rice is very heterogeneous within some plots. Severa! plants are 
attacked by "blast", showing white dry spikes. A treatment with fungicide is realized very frequently 
in order to limit the effects of this disease. 

Visit to the village of Sukaramah, where the fertility recapitalization project will be implemented. 
A lot of corn is grown in this place. 

14/04: Banjarmasin - Jakarta - Bogor 

14/04 p.m: Meeting with Dr Abdurachman Adimihardja, director of CSAR, Sri Rochayati and Dr. 
Achmad Rachman. 

Severa! points conceming collaboration CSAR-IMPHOS have been discussed, mainly 
concerning the new project ofrecapitalization offertility in Sukaramah. 

There will be some possibilities of fiel ding P experiments within the network of the 
CIRAD/CSAR project Agribusiness: 5 meteorological stations will be settled on watersheds in 5 
locations within the country. 

Mrs Sri Rochayati agrees upon the possibility for Mr. FIRDAUS, indonesian PHD 
student in CIRAD Montpellier, to sample some acid soils within P experiments in Sumatra. Before 
going to Indonesia next July, he should fax directly CSAR in Bogor in order to obtain the contact 
of the person in charge of the field experiments. 

15/04: Visit to the fertilizer plant of P.T. Polowijo Gosari in Gresik (East Java) 

This visit is a follow-up of the visit Dr Sumaryanto (BPPT) and 3 directors from P.T. 
Polowijo Gosari have paid to CIRAD Montpellier beginning of April 1999. This plant visit has been 
realized together with Dr Sumaryanto. 

Meeting with MM. Budi Kuncoro, Khairul A. Kasim, Nurdin Arab, Syamsul Amfien 
and Y ahya Tauftlc in Gresik and visit of the plant and the dolomite exploitation site. The plant 
capacity for grinding is 6 ton/hour and same for granulation. The main production is dolomite and 
Sulfomag, generic name for several fertilizers produced with a dolomite basis and containing MgO, 
P 20 5, S, Cu and Zn in various proportions. The company is using rock phosphates imported from 
China, Egypt, Tunisia, Jordan, according to the availability on the local market. Discussions have 
been held on possible collaboration on NPK production and rock phosphates utilization. 

This visit has been completed by a meeting in Jakarta at night with MM. A. Djauhar 
Arifin, director, and Bambang Suprihadi, operational director, to discuss future collaboration 
between CIRAD, BPPT and P .T. Polowijo Gosari (i.e. they will buy in a near future some equipment 
for NPK production and they plan also to install a plant for USP (Urea Super Phosphate) 
production). MM. Sumaryanto (BPPT) and Achmad Fagi (Secretary of AARD) were participating 
to this discussion. 
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16/04 am: Meeting at the Economical Expansion Post (French Embassy) in Jakarta with F. Sporrer 
(Trade Adviser) and J. Verhelst (UNIDO, National Project Manager for OPTIMA Project in 
Indonesia) 

Presentation of our mission goals and discussion on indonesian agriculture, (i.e. self 
sufficiency for rice in 2001, problems of transmigration). The OPTIMA (Optimizing Partnership 
through Trade and Investment in Markets for Agribusiness) project is :funded by french government 
and implemented by UNIDO, it should be used mainly for feasibility studies on industrial 
partnership. J. Verhelst, UNIDO responsible for implementation of the project in Jakarta, presented 
the activities already realized, mainly the survey of indonesian agroindustries able to apply for a joint 
venture. 

A project idea ( concept paper) should be sent to UNIDO in Paris (M. Sarazin) with copy 
to UNIDO Jakarta. This project should be discussed in Paris with UNIDO and Ministry of 
Agriculture. F. Sporrer is supporting our idea ofpreparation offertilizers at a medium scale, using 
some local minerai resources. Such an industrial project could complement efficiently field 
experiments :funded by FFEM or CIRAD Agribusiness project. 

16/04 pm. Meeting at the Ministry of Agriculture with Dr. Syarifuddin Karama, secretary general 
of the Ministry. 

Participants: 
Dr. Syarifuddin Karama 
Dr. Sumaryanto Martosudarmo Director (Agency for the assessment and application 
of technology BPPT - Ministry of research) 
Dr Y ayat P. Suhayat, Directorate of Minerai Resources 
Dr. Kurnia Hanafiah - IRDCI, Ministry of Industry and Trade. 
Dr. Soewadji H. - IRDCI, Ministry of Industry and Trade. 
Dr. Joko Budianto - Director General - Agency for Agricultural Research and 
Development (AARD) 
Dr. Abdurachman Adimihardja - Director - (CSAR) 
Dr. Achmad Rachman -Head of Research cooperation - (CSAR). 
Dr. Pascal Perez (watershed management CSAR - CIRAD, Jakarta) 
Dr. Montange (CIRAD, Montpellier) 
A. NASSIR (IMPHOS, Casablanca) 

Dr. Syarifuddin Karama made a detailed presentation of agricultural situation in 
Indonesia, insisting on self-sufficiency for rice in 2001. 1 million hectares of land should be opened 
for agriculture ( cleared or reclaimed) in a near future and 500,000 have already been identified. Soil 
reclamation will be encouraged These soils are mainly acidic soils located in Kalimantan and 
Sumatra for lowlands ( swamps, acid sulfate soils, for which results of our experimentation under 
way in 2 locations in Kalimantan will be useful) and in Sulawesi, Lampung and South Kalimantan 

for uplands. 
Dr S. Karama reported the problems ofKODECO, a korean company exploiting the 

forest in South Kalimantan and trying to produce rice on 50,000 hectares in order to export paddy 
to Korea. This company is applying 10 tons of lime without sound efficiency on rice production. It 
is needed to use an efficient formula to reclaim these acid soils. According to experimental results, 
it will be recommended to use a technological package, with direct application of reactive rock 
phosphates in particular (1 to 1.5 ton/ha). If for this first year, 200,000 hectares be reclaimed, the 
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distribution of200 to 300,000 tons ofRP will be needed. Part ofthese quantities can·be produced 
from local deposits, but the majority will be imported. According to indonesian research 
experimental results, these reactive rock phosphates should be imported from Tunisia, Algeria, 
Morocco and North Carolina. 

Concerning the production of phosphate fertilizers from local deposits, some results of 
chemical analysis have been released by Dr Kurnia Hanafiah from IRDCI during this meeting. The 
samples analysed have been obtained via a survey of rock phosphates found on the market. Results 
are ranging from 0.6 to 32.4% of total P20 5 (without measurement of the solubility/ reactivity). This 
shows that farmers have to be very careful when buying a so called "Rock Phosphate". 

This clearly emphasized the importance of implementing a standardization concerning 
the quality of the fertilizers, and particularly rock phosphates, to be released on the market. Dr 
Karama said that such a regulation on fertilizers standards will be implemented in a near future in 
Indonesia. The sampling rules and analysis methods should be detailed together with the standards 
used for quality of the products. 

According to Dr Sumaryanto and Dr Suhayat, a quantitative survey of the indonesian 
rock phosphates deposits should be realized before reliable data for deposits will be obtained 
because the existing studies are mainly focused on Java and give only rough estimations of the 
quantity of phosphate ores in the deposits. 

Conclusion 

As a matter of conclusion, we should emphasize that in Indonesia, 3 different 
complementary activities should be prepared: 

1 project of feasibility study for production of phosphate fertilizer in Indonesia (transformation of 
the plant, technical feasibility study and follow-up field activities concerning the choice 
of fertilizer formula (nutrient content and solubility) to be produced to fit farmers' 
demands. This should be proposed to OPTIMA funding. 

1 project for experimental field activities on P fertilization using direct application of reactive rock 
phosphates; these activities will be fielded within the framework of Agribusiness 
project (at least on sites with acid soils) with a technical follow-up of CSAR and 
CIRAD. IMPHOS assistance should be requested for RP samples delivery in order to 
install the tests. This project should be a component research of the IMPHOS existing 
project on recapitalization of fertility at village level. 

1 project with several scientific and technical aspects including cropping systems on cover with 
legumes and crop residues and direct application of RP on acid peaty soils in 
Kalimantan. This project will be presented by CIRAD to FFEM (Fonds Français pour 
l'Environnement Mondial) for funding. 
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ITINERARY AND PERSONS ENCOUNTERED 

03/04 Montpellier - Paris 
04/04 Bangkok 
05/04 Bangkok - Vientiane 
06/04 Vientiane - Luang Prabang 
09/04 Luang Prabang - Vientiane 
10/04 Vientiane - Bangkok- Singapore - Jakarta 
11/04 Jakarta- Banjarmasin (Kalimantan) 
14/04 Banjarmasin- Jakarta 
15/04 Jakarta- Surabaya- Jakarta 
17 /04 Jakarta - Paris 
18/04 Paris - Montpellier 

IMPHOS: 

Dr. Abderrahim Nassir, 
Dr. Keith Syers 

THAILAND - BANGKOK: 

Responsible for Asia Programme 
President of Scientific Committee 

ANNEx 1 

Dr. Jomphol Yuwaniyama 
Pr. Tasnee Attanandana 
Mr. Kosol Singjarnoosong 

Kasetsart University, Department of Land Development 
Kasetsart University, Department of Soil Science 
MBILimited 

LAOS - VIENTIANE, LUANG PRABANG: 

Workshop On "Integrated Upland Agricultural Research" 7-8 April, Luang Prabang 

International Participants from Overseas 
Dr A. Nassir - IMPHOS (Morocco) 
Dr Keith Syers - IMPHOS (England) 
Dr Urs Herren - SDC (Switzerland) 
Dr Chun K Lai - ICRAF (Philippines/IRRI) 
Dr Adisak Sajjapongse - IBSRAM (Thailand) 
Dr Denis Montange - CIRAD (France) 
Dr David Swete-Kelly - DPI (Australia) 
Dr Abdurachman Adimihardja CSAR (Indonesia) 
Dr Justina Sri Adiningsih CSAR (Indonesia) 
Ir. Achmad Rachman CSAR (Indonesia) 

International Participants from within the Lao PDR 
Dr Peter Home - Smallholder Forages Project (Vientiane) 
Mr Nilandon, Agronomist, IFSP, GTZ, ( Muang Sing, Luang Namtha) 
Mr Raubold, Agronomist, IFSP, GTZ, (Muang Sing, Luang Namtha) 
Mr Dickens, Agronomist, DED, (Muang Nalae, Luang Namtha) 
Dr Diederik Koning - EU Micro-Projects (Luang Prabang) 
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Dr John Schiller -
Dr Keith Fahrney -

National Participants - Vientiane 

Lao-IRRI Project (Vientiane) 
Lao-IRRI Project (Luang Prabang) 

Mr Anonh Khamhung - Director General DOAE (Vientiane) 
Dr Ty Phommasack - Director of NAFRI (Vientiane) 
Mr Sisavangh Vonghachack - Deputy Director SSLCC (Vientiane) 
Mr Somnuk Thirasack- Director, NARC (Vientiane) 
Dr Boonthong Bouahome - Departrnent of Livestock (Vientiane) 
Dr Phouangparisak Pravongviengkham - Deputy Head of Cabinet (Vientiane) 
Mr Viengsavanh Manivong - Coordinator, Lao-UM Project (Vientiane) 

Provincial Participants 
Mr Bounchanmy Keosavath -
Mr Onechanh Bounnaphol -
Mr Houmpheng Soukhaphonh -
Mr Boonthanh Keoboulapha -
Mr Soulasith Maniphone -
Mr Somphet Phengchanh -
Mr Gnan-Gnong Sipaseith -
Mr Houmpheng Mingboupha -
Mr Maichanh Phouthavong -
Mr Ulay Chaygnavong -

Luang Prabang 
Luang Prabang 
Luang Prabang 
Luang Prabang 
Luang Prabang 
Luang Prabang 
Sayabouly 
Oudomxay 
Houaphanh 
Luang Namtha 

Participants Soil Survey and Land Classification Center 
Mr Boun-Ome Soulideth 
Mr Oloth Sengtaheuanghung 
Mr Chanthala Sihavong 
Mr Arnolalth Chanthavongsa 
Mr Somphone Neththongsavanh 
Mr Thavone Inthavong 

INDONESIA: 
JAKARTA, BOGOR 

Dr. Syarifuddin Karama, Secretary general, Ministry of Agriculture 
Dr Y. Sumaryanto Martosudarmo, 
Dr. Joko Budianto 

Director for Minerai Resources Development, BPPT 
Director General - Agency for Agricultural Research and 
Development (AARD) 

Dr Achmad Fagi 
Dr. Abdurachman Adirnihardja 
Dr. Achmad Rachman 
Mrs. Sri Rochayati, 
Dr. Widjaja-Adhi, 
Dr. Yayat P. Suhayat, 
Dr. Kurnia Hanafiah 
Dr. Soewadji H. 
Dr. Pascal Perez 

Secretary of AARD 
Director, Centre for Soil and Agroclimate Research CSAR 
Head of Research cooperation, CSAR 
Researcher, CSAR 
Researcher, CSAR 
Directorate of Minerai Resources 
IRDCI, Ministry of Industry and Trade 
IRDCI, Ministry of Industry and Trade 
Researcher, watershed management CSAR - CIRAD, 
Jakarta 
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Trade adviser, French Embassy. Mr. François Sporrer 
Mr. Johannes Verhelst National Project Manager, OPTIMA Project, UNIDO. 

BANJARMASIN (CSAR) 

Mr. Agus Sudaryanto, 
Mr. Aribawa, 
Mr. Safrin Abdullah, 

Field technician, 
Field technician, 
Field technician, 

GRESIK., SURABAYA (P.T. POLOWIJO GOSARI) 

Mr. A. Djauhar Arifin, 
Mr. Bambang Suprihadi 
Mr. Budi Kuncoro 
Mr. Khairul A. Kasim 
Mr. Nurdin Arab 
Mr. Syamsul Amfien 
Mr. Yahya Taufik 

Director 
Operational Director 
Product Development 
Market Development Manager 
Director 
Marketing 
Production 
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ANNEx2 

"RECAPITALIZATION OF SOIL FERTILITY OF UPLAND Acrn SOILS IN SOUTH-EAST ASIA WITH 

PHOSPHATE ROCK: A VILLAGE LEVEL APPROACH". THE LAO PROJECT. 

Acid upland tropical soils, mainly Oxisols and Ultisols, represent large areas ofpotentially 
productive arable land. hl tropical Asia, especially in South-East Asia, these soils cover about 264 
million hectares. fudonesia, Thailand, lndia, and Malaysia have the largest parts, amounting to 82, 
51, 43, and 24 million ha respectively. 

Crop production on the rainfed upland acid soils in S.E. Asia is constrained by several 
factors including sloping topography, low pH associated ,with Al, Fe and/or Mn toxicity, and small 
or very small amounts of naturally occurring plant available phosphorus. 

Since the launching of the green revolution, most of the agricultural development has been 
focussed on irrigated land, in lowland areas. However, lowland areas represent rather small 
proportion of the land under permanent cultivation (25% in Indonesia, for example) 

Research and extensive activities conducted during the past decades in the region have 
shown increasing evidence on the agronomie effectiveness, at the field level, of suitable phosphate 
rocks to first increase and then sustain the soil fertility of the upland acid soils and enhance their 
ability' to pro vide high crop yields. 

Objectives 

The overall objective of the project is to demonstrate the potential for sustainable agricultural 
production and productivity of the upland acid soils in S.E. Asia. To achieve this, the following 
specific objectives are set out: 

1 To perform a socio-economic and agronomie review of representative selected 
villages in some countries within S.E. Asia. 

2. To demonstrate at the village level, the effectiveness of the use of suitable phosphate
rocks and associated cultural practices to increase agricultural production (food and
livestock production) and farmer's income.

3. To train and assist local, provincial, and national relevant institutions in the
implementation of the agricultural technologies used for the management of acid
upland soils.

4. To inform policy-makers, Development Banks and international lending agencies on
the need, interest and profitability of a sustainable intervention with the objective of
bringing into cultivation the large untapped potential of the upland acid soils in S.E.
Asia.
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Planned activities 

1. Selection of 2 villages in Indonesia, one in Sumatra Island and one in Kalimantan, 
and selection of one village in Lao-PDR, in Luang Prabang province (where 
provincial staff would be available with appropriate background and training, and 
where support from Lao-IRRI project can be easily attracted). 

The villages to be selected should be medium-size in terms of population, and farm size. 
Villages with 50 ha land under cultivation would be the most suitable. 

For each village selected for the tests, a nearly similar size village will be also selected as 
a "control". Therefore, a total of 6 villages will be selected. 

2. Comprehensive socio-economic and agronomie reviews will be conducted in each 
selected village by a team comprised of socio-economist, agronomist, animal 
production specialist, and agro-forester (if needed). Other agricultural discipline, 
where appropriate, could be involved in the surveys. 

3. Information and discussion sessions with all farmer' s in each village, to present and 
raise the awareness of the farmers on the goals of the project. 

4. Soil P recapitalization activities including, soil-erosion control (where appropriate) 
weed control (mechanical and/or chemical control), application of 1 t/ha of reactive 
PR , and lime (if suitable ). 

5. Annual surveys on crops, forages, and animal production to assess the effect of the 
recapitalization technologies at the farm households, and the whole village levels. 

6. Agronomie and socio-economic analyses to assess the sustainability, and profitability 
of the technologies implemented. 

7. Organization of farmer's visits to present the activities and share information 
collected with local, and provincial authorities. 

8. Organization at the fourth-year of the project of field visits directed to policy-makers, 
international lending agencies, Development Banks, (WB, ADB), ... 

9. Organization of a regional workshop with participants from S.E. Asian countries 
(around 100 persons) to present and discuss the result of the project. 

10. Preparation of appropriate support materials (lea:flets, brochures, proceedings, 
publications, radio and TV broadcasting materials, ... for the dissemination of the 
information. 
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RECAPITALIZATION OF THE SOIL FERTILITY OF ACID UPLAND 
SOILS IN INDONESIA WITH PHOSPHATE ROCK: A CONCEPT P APER 

Background 

ANNEX3 

According to Santoso (1998), some 28 :Mha ofland in Sumatra, Kalimantan, Sulawesi, and 
Irian Jaya are suitable for food crops, having slopes of less than 8%. However, the soils (Ultisols 
and Oxisols) making up these lands are highly weathered, acidic, and have a low, inherent fertility. 
Because they have received very little fertilizer,. most are deficient in nutrients, particularly 
phosphate. 

Approximately 9 Mha of degraded, anthropic (man-made) savannah occur in Indonesia 
(von Uexkull and Mutert, 1995).These soils are highly Phosphate deficient and spectacular 
responses to phosphate addition have been demonstrated during the rehabilitation of shrub and grass 
acid savannahs (von Uexkull and Mutert, 1994). It is now well recognised, at least by the scientific 
community, that phosphate addition is essential to achieve increased productivity of the acid uplands 
in Indonesia. Once phosphate deficiency and high soil acidity constraints are removed, the capacity 
ofthese soils to produce high crop yields is increased substantially (von Uexkull, 1998). 

Early experiments, reported bv Hardjono (1991), indicated that reactive phosphate 
rock(RPR) could replace triple superphosphate (TSP) as a phosphate source for oil palm, rubber. 
cocoa, and leguminous cover crops in Indonesia. Friesen et al. (1990) had previously reported that 
medium and high reactivity phosphate rocks (RPR), added at 400 kg PR ha·1

, maintained residual 
effectiveness over three years or more than five cropping systems. 

More recent studies have confirmed and extended this earlier work. For example, in on
farm trials, Adiningsih and Fairhurst (1998) reported that a large single application of RPR (1000 
kg ha-) was as effective as 400 kg ha·1 of water-soluble P (TSP) plus 1000 kg ha·1 1ime in enhancing 
crop yields. In 1988, when the experiments were started, these were the approximate price ratios. 
Now, the equivalent of 1000 kg RPR is 280 kg TSP and 700 kg of lime (Adiningsih and Fairhurst, 
1998), pointing to the current economic superiority of the RPR option. 

With plantation crops, the large initial application of RPR bas been shown to promote the 
establishment of a high-density root system with knock-on benefits to nutrient and water uptake 
(Mutert and Adiningsih, 1998). Von Uexkull and Mutert (1994) consider that the technology 
conceived and developed by the Potash and Phosphate Institute (PP!), involving a heavy application 
of RPR and a modest application of lime (1 t ha·1), now makes sustainable agriculture on anthropic 
savannah land in Indonesia possible through rehabilitation and lasting improvement. The case for 
phosphate addition to these soils, and indeed the US!? of RPR bas clearly been made. 

Needs and Opportunities 
Food security in Indonesia is an increasingly serious issue. It is now well recognised that 

the prospects for further large increases in the yields oflowland rice are limited (von Uexkull, 1998) 
and in fact sustaining the currently large yields in these already intensive lowland systems is a major 
challenge. Adiningsih and Fairhurst (1998) point to recent efforts to maintain self-s-qfficiency in rice 
production through increasing the area of land cultivation outside Java and also by product 
diversification through the increased production of coarse grains, such as maize, to meet the 
changing patterns of food demand. Von Uexkull (1998) bas emphasised how accelerated economic 
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growth and structural change have increased the demand for a more diverse range of products, 
including coarse grains, feed pulses, animal products, and vegetables, which is compensating for the 
diminishing demand for rice, in relative terms, and which can increase cash income. Thus a 
broadening of the food base to maintain future overall food security in Indonesia has focussed 
attention on the enormous potential of the uplands and the attendant need to enhance soil fertility 
as the essential basis for improvement. 

The Background section to this Concept Note has emphasised the vital importance of 
phosphate addition in the improvement of acid, upland soils in Indonesia. It has also highlighted 
recent work on the agronomie and economic aspects of phosphate fertiliser use, painting to the 
advantage of using appropriate PR materials. In Indonesia, PR is currently not available to small 
farmers and thus only the large estates benefit from the lower cost or PR (Adiningsih and Fairhurst, 
1998). For this reason, the PPI and the Centre for Soil and Agroclimate Research (CSAR) are 
planning to establish a network of on-farm demonstrations in southem Sumatra. What is now 
required is an extension of the successful earlier on-farm work to a larger scale (the village level) 
wh.ere the effectiveness of RPR can be evaluated as part of improved cropping systems and the 
socio-economic dimensions can be captured adequately. In particular, a major objective should be 
to evaluate and demonstrate the effectiveness of RPR use on crop production and farmer's income. 
It was for these reasons that a project relating to the "Recapitalization of soil fertility of acid soils 
in Southeast Asia with phosphate rock : A village approach", with Indonesia as one of the two 
countries, was conceived by IMPHOS and a decision taken at Board level to proceed with its 
implementation. 
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ANNEX4 
TECHNICS FOR ANAL YSIS OF PHOSPHORUS USED IN CSAR (BOGOR) 

FORSOILS 

1. Reserve - P (not really total - P) 
Sample weight (size) 
Volume of extractant 
Extracting solution 
Shaking time 
Shaking action and speed 
Method ofP detennination 

: 10 grams 
: 25 cc 
: 25 %HC1 
: 300 minutes (5 hours) 
: Reciprocating 180 x 
Molybdenum blue, ascorbic acid 

2. Extracted - P 
a. Bray-1 (used for acid soils with moderate CEC) 
Sample weight (size) : 2.5 grams 
Volume of extractant : 25 cc 
Extracting solution : 0.025 N HCI + 0.03 N NH4F 
Shaking time : 5 minutes 
Shaking action and speed : Reciprocating 180 x 
Method of P detennination : Molybdenum blue, ascorbic add 

b. Bray - 2 (used for acid soils with low CEC) 
Sample weight (size) : 2.5 grams 
Volume of extractant : 25 cc 
Extracting solution : 0,1 N HCI + 0.03N NH4F 
Shaking time : 5 minutes 
Shaking action and speed : Reciprocating 180 x 
Method ofP determination : Molybdenum blue., ascorbic acid 

c. Olsen (used for soils with pH> 6) 
Sample weight (size) : 2.5 grams 
Volume of extractant : 50 cc 
Extracting solution : 0,5 M NaHC03; pH 8.5 
Shaking time : 30 minutes 
Shaking action and speed : Reciprocating 180 x 
Method of P determination : Molybdenum blue, ascorbic acid 

FOR FERTILIZERS 

1. Total-P 
Sample weight ( size) 
Volume of extractant 
Extracting solution 
Method 

: 1 gram 
: 10 ml HN03 + 4 ml HCI04 

: HN03 + HCI04 
: Boiled until solution is complete 
. Transferred to 500 ml vol - flask 
. Diluted to the mark and mixed well 

Method ofP determination 
. Filtered through WhatmanNo 41 filterpaper 
: Molybdovanadat (yellow) 

Back to Office Report on Visit to Thailand, Laos and Indonesia Annex 



2. Solubility of P 
Sample weight (size) 
Volume of extractant 
Extracting solution 
Shaking titne 
Method 

Method of P determination 

: 1 gram 
: 100 cc 
: 2 % citric acid 
: 1 hour 
: Transferred to 500 ml vol. flask 
. Diluted and mixed well 
. Filtered through Whatman No 40 filter paper 
: Molybdovanadat (yellow) 
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