


























considering a balance of different enterprises 
(Table 4). In addition, the integration of enterprises 
in the farming system impact upon the flow of 
carbon and nutrients within the farm and allow flex.i­
bility for management (Figure I). 

Table 3. Simple economic analysis of three enterprises at 
Pauh Menang, lambi , Indonesia , 1996- 1997. 

Variable Peanut Oil Palm Cattle 

Cost (US$/yr) 309/ha 750/ha I7l/head 
Yield 3 t/ha/yr 24 t/ha/yr 300 kg/yr 
Price (US$/kg) 0.29 0.056 1.43 
Gross income (US$) 870 1344.00 428.7 
Net income (US$) 561.42 593.93 257.15 
B/C ratio 1.82 0.80 1.50 

Decisions on the mix of enterprises involves con­
sideration of the value of by-products (forage from 
weeds and hedgerows, FYM, etc.), while the level of 
input of ferti lisers to the whole farm and to parts of 
the farm can be manipulated in response to produc­
tivity, the costs of inputs, and the price for products. 
These are critical considerations in matching strate­
gies to farming systems and establishing the require­
ments for implementation. Consideration of the 
information in Tables 3 and 4 and in Figure I, shows 
why the farmers of Pauh Menang have had to rely on 

annual cropping while establishing their perennial 
crops, and have altered their management of annual 
and perennial crops, particularly in terms of forage 
production, as livestock have become more impor­
tant. In addition , this assessment indicates the poten­
tial for greater recycling of residues from oil palm 
processing and flexibility in fertiliser management 
for crops (both rate and enterprise) with respect to 
forage and crop production. 

Table 4. Assessment of the positive and negative aspects 
of three enterprises in Pauh Menang. 

Enterprise 

Peanut 

Oil palm 

Cattle 

Positive aspects 

High B:C ratio 
Forages from residues 
and hedgerows 
Rapid returns (in one 
cropping season 
Regular income every 
two months 
Forages from weeding 
Relatively low upkeep 
(cost and time) 
Low costs 
Provides dung and 
draught 

Negati ve aspects 

Risk of crop failure 

Long time to 
establish 

Delayed returns 

Products and residues 

FYM Home gardens 
vegetables, fruits 

& livestock 

Forages 

Product & 
residues 

Annual crops 
peanuts, rice & 

forages 

Fertiliser 

Perennial crops 
oil palm & 

rubber 

Leaching and erosion losses 

Figure 1. The flows of carbon and nutrients between enterprises in the farming systems of Pauh Menang, lambi, Indonesia. 
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Conclusion 
The suite of activities within, or associated with, the 
IBSRAM acid soils network constitute multidiscipLi­
nary approaches to a wide range of strategic and 
applied research. These activities should result in 
improved management of marginal soils through 
enhanced research and development capacity and 
communication between collaborating institutions 
and through direct outputs from network activities. 
What are the feasible land management strategies 
should be answered by greater appreciat ion of the 
underlyi ng processes of different strategies. Where 
should particular strategies be implemented will 
become clearer th rough better understanding of the 
constraints of the systems and matching these with 
the characteristics of the feasible strategies. How 
particular strategies can be implemented will be 
aided by greater understanding of the agroecosys­
tems and the strategies and through the involvement 
of the major stakeholders, the farmers, the govern­
ment and non-government agencies, and the private 
sector, in as much of the research and development 
process as possible. 

Acknowledgments 
This article is the sole work of the authors, but 
reflects the work of the network participants and the 
reports and discussions that have been an integral 
part of its development and implementation . In par­
ticular, the authors would li ke to acknowledge 
Dr Pax Blamey (UQ). Principal collaborators from 
other insti tutions include Dr Perfecto Evangelista 
(BSWM), Dr Conrado Duque, (CMU), Dr Thai 
Phien and Mr Nguyen Cong Vinh (NISF), Dr Nyi 
Ny i (LUD-MAS), Dr Rachman Sutanto and 
Dr Azwar Maas (UGM), Dr Neal Menzies (UQ), 
Dr Phil Moody (QDNR), Dr Mike Bell (QDPI), 
Dr Yothin Konboon (Ubon Rice Research Center, 
Thai land) and Mr Danny Wijnhoud (IBSRAM NBS­
NET). 

References 

Blair G.J., Lefroy, R.D.B. and Lisle, L. 1995. Soil carbon 
fractions based on their degree of oxidation and the 
development of a carbon management index for agricul­
tural systems. Australian Journal of Agricultural 
Research , 46: 1459- 1466. 

Dumanski, J. and Craswell, E.T. 1998. Reso urce manage­
ment domains for eva luation and management of agr­
oecological systems. In: Syers, J.K. and Bouma, J. ed. 
International Workshop on Resource Manage Domains. 
Proceedings of the Conference on Resource Manage 
Domains (Kuala Lumpur, Malaysia, 26-29 August, 
1996. IBSRAM Proceedings no. 16. lBSRAM, Bangkok, 
1-13. 

82 

Fairhurst. T.H. , Lefroy, R.D.B. , Mutel1, E. W. and Batjes, 
N.H. (in press). The importance, distribution and causes 
of P deficiency as a constraint to crop production in the 
tropics. Agroforestry Forum. 

Fairhurst. T.H. , Lefroy, R.D.B. , Mutel1, E.W. , 
Sri Adiningsih, J. and Santoso, D. 1998. Soil fertility 
recapitali sation in acid upland soils in Southeast Asia: 
the example of Indonesia. In: Proceedings of the 16th 

World Congress of Soil Science, August, 1998, Montpel­
lieI', France. ISSS/CIRAD, CD-ROM. Symposium 12. 

Hedley , M.J., Stewart, J.W.B. and Chauhan, B.S. 1982. 
Changes in inorganic and organic soil phosphorus frac­
tions induced by cultivation practices and by laboratory 
incubations. Soi l Science Society of America Journal, 
46: 970-976. 

Lefroy , R. D.B. and Craswell , E.T. 1998. Sustainable agri ­
culture and natural resource management. In: Johnston , 
A.E. and Syers, J.K. ed. Nutrient Management for Sus­
tainable Crop Production in Asia. CAB International , 
Wallingford , UK, 189- 198. 

Lefroy, R.D.B. and Konboon , Y. 1998. Studying nutrient 
flows to assess sustainability and identify areas of 
nutrient depletion and imbalance: an example for rainfed 
rice systems in Northeast Thailand. In: Ladha, J.K., 
Wade, L. , Dobermann, A., Reichardt, W. ,Girk, G.J .D. 
and Piggin , C. ed. Rainfed Lowland Rice: Advances in 
Nutrient Management Research, 77-93. 

Lefroy, R. D.B. , Konboon. Y. and Blair, G.J. 1995. An in 
vitro perfusion method to estimate residue breakdown 
rates. Australian Journal of Agricultural Research , 46: 
1467- 1476. 

Palm, C.A ., and Rowland, A.P. 1997. A minimum dataset 
for characterisation of plant quality for decomposition. 
In: Cadisch, G. and Gi ller, K.E. ed. Driven by Nature: 
Plant Litter Quali ty and Decomposit ion. CAB Interna­
tional , Wallingford. 379-392. 

Sanchez, P.A . and Cochrane, TT 1980. Soil constraints in 
relation to major farming systems in tropica l America. 
In: Priorities for Alleviating Soil -Related Constra in ts to 
Food Production in the Tropics. International Rice 
Research Institute, Los Banos, Phi lippines, 107-139. 

Sanchez, P.A., Shepherd , K.D., Soule, M.J., Place, F.M., 
Buresh, R.J . and Izac, A.M.N. 1997. Soil fe rti lity replen­
ishment in Africa: an investment in natural resource cap­
ital. In: Buresh: R.J ., Sanchez, P.A . and Calhoun, F. ed . 
Replenishing Soil Fertility in Africa. Proceedings of an 
International Symposium held at the 88th Annua l Meet­
ings of the American Society of Agronomy and the Soil 
Science Society of America. Indi anapoli s, Indi ana, 
6 November 1996. (SSSA Special Publication Number 
5 1), American Society of Agronomy and Soil Science 
Society of America , Madison, Wisconsin , 1-46. 

Stoorvogel, J.J. , and Smaling, E.M.A. 1998. Research on 
soil fertility dec li ne in tropical envi ronments: integration 
of spati al sca les. Nutrient Cycli ng in Agroecosystems, 
50: 151-158. 

Stoorvogel, J.J. , Smaling, E.M.A. and Janssen, B.H. 1993. 
Calculating soil nutrient balances in Africa at different 
scales. l. Supra-national Scale. Fertiliser Research, 
227-235 . 




