


























biomass it produces . On P deficient soils the growth 
of S. rostrata, and similarly for many legumes, is 
highly dependent on adequate P fertiliser application. 
The P requirement fo r adequate growth of the green 
manure often exceeds the rice requirement for P. 
Ferti liser P applied to a green manure phase is more 
efficiently used by the following rice crop than when 
P is applied directly to the rice. Fertiliser P in this 
experiment was found to be most efficiently used if 
applied to a GM or in split applications. The likely 
mechanisms involved in improving P use efficiency 
are a combination of the improvement in soi l 
physical conditions and the re-release of P and N in 
an available fonn from the highly decomposable 
S. rostrata residues. Significant management prob­
lems will likely limit the adoption of this technology 
by farmers as experienced in other neighbouring 
countries 

Knowledge of the residual value of P is an impor­
tant management tool when making ferti li ser deci­
sions. The highest residual value of P is in the bag. 
Once applied some is lost, removed or transformed 
into various less avai lable chemical forms. P which 
was recycled through the green manure plant was 
most efficiently used due to the additional N pro­
vided through N fixation. Fresh P applications of P 
were found to increase rice yield when compared to 
similar or higher amounts already present in the soil 
from earlier applications. Applications of P on each 
crop is better than larger infrequent applications 
decreases risk and stabilises yields. 
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Future research needs for P management in Laos 

Longer tenn residual P studies needed in key areas 
of Laos on soil types representative of the main crop­
ping areas. Investigation of the availability of phos­
phate rock in Laos or neighbouring countries is 
needed. If significant reserves exist, the agronomic 
effectiveness should be determined. 
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The Potential of On-farm Residues for Improving Rainfed 
Lowland Rice Productivity in the Lao PDR 
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Abstract 

Rainfed lowland rice is grown on approximately 70% of the total rice area fanned in the Lao 
PDR. Lowland rice soils are generally highly weathered, sandy, and acid with low organic matter 
contents. The objectives of this paper are to discuss the impact of on-farm residues for improving 
N-use efficiency and for maintaining soil fertility in rainfed lowland rice systems. An experiment 
was conducted at two sites in the Lao PDR to measure the effect of on-farm residues (farmyard 
manure at 2.6 and 5.2 tlha and rice husks at 1.3 tlha) on urea-N-use efficiency. The yield response 
to 60 kg N/ha alone, averaged across both sites , was 1.2 tlha. At both sites, application of res idues 
alone increased rice yields by 0.2 to 0.9 tlha. At one site, the benefit of N plus residue was additive 
(no significant interaction) while at the other site there was no response to the residue. Another 
experiment was conducted to improve green manure (GM) N-use efficiency using rice straw. In 
this study, two GM crops were used: Sesbania rastrata and Aeschynomene afraspera. The N­
recovery efficiency (NRE) was lowest (29%) for A. afraspera without rice stTaw; however, with 
the addition of rice straw, NRE improved to 50%. The NRE for S. rostra la with or without stTaw 
was 45 %. The difference in response to rice straw was most likely due to a lower C:N ratio in 
A. afraspera. While the initial benefits of applying on-farm residues may be small , the long-term 
effects on soil fertility maintenance can be significant. Approximately 80% to 90% of crop K, Ca, 
and Mn remain in the straw at harvest. Removal of large amounts of straw from the system could 
lead to deficiencies of these elements. The application of fertilisers containing only Nand P will 
exacerbate this problem. III Lao PDR, straw is often grazed or fed to livestock. Although we would 
not advocate stopping this practice (livestock account for about 50% of cash income), we would 
suggest managing livestock and straw so that manure could be collected and used more efficiently. 
Further work in this area needs to be conducted at the fanning-systems level. 

RICE IS the single most important crop in the Lao 
PDR, with a 60% share of total agricultural produc­
tion (UNDP 1998). Approximately 70% of the tota l 
rice area (646000 ha) is in the rai nfed lowland eco­
system. More than 80% of lowland rice is grown on 
six plains adjacent to the Mekong River. The 
remaining 20% is grown in valleys, primarily in the 
mountainous north. 

Lowland rice soils on the six main plains are gen­
erally weathered and infe rtile: 80% have organic 
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matter contents of less than 2%, 68% are coarse 
textured (sands, loamy sands, and sandy loams), and 
87% have a pH of less than 5.5 (H20). In contrast, 
lowland rice soils in the mountainous regions are 
more fertile : 66% of the soils have organic matter 
contents of greater than 2%, 80% are loams or clay 
loa ms, and only 48% have a pH of less than 5.5 . 

Results from 37 on-faml NPK omission trials con­
ducted throughout the Lao PDR indicate that Nand 
P are the primary nutrients that limit rice produc­
tivity (Linquist et al. 1998). At 80% of the si tes 
tested in the central and southem regions, there was 
a response to P, and P was the most limi ting nutrient 
(no response to other nutrients unless P was 
applied first) at 30% of the sites. In the north, 
P deficiencies occurred at 33% of the sites. The 
response to inorganic fertilisers was generally 




