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Abstract 

Rice is the staple diet in Laos and accounts for 98% of the land area farmed in the wet season. 
The loss of soil fertility due to unsustainable farming practices results in poor yields and ineffici en t 
nutrie nt use. Surveys in Champasak provi nce of southern Laos revealed the low use of inorganic 
fertilisers, some recycling of on-farm organic materials and losses of 19- 78% in labile C (CL) and 
38- 87% of total C (CT) . The use of Sesbania ros/rata has been proposed as a possible pre-rice 
legume crop which can tolerate flooded conditions and provide a source of N to a subsequent rice 
crop. Field trial s in the Champasak and Savannakhet provinces of Laos have shown the importance 
of the application of P fertiliser on both the growth of S. rostrata and rice yie lds. Total biomass of 
S. rostrata was maximised at 4.88 t/ha with the application of 19.4 kg P/ha at the Savannakhet site. 
This increased rice yield from 1.1 t/ha with no P applied to S. rostra/a to 3.0 t/ha. The application 
of 12.9 kg of P/ha to S. rostrata resulted in a significantly higher ri ce grain yield of 2.63 tlha than 
the same application to rice grown with no previous S. rostrata crop which had a grain yield of 1.9 
tlha. Total P uptake in grain increased from 1.3 1 kg/ha where no P was applied to 7.10 kg/ha 
where 12.9 kg P/ha was applied to both the S. rostrara and the rice phases. A number of other pre­
rice green manure legumes were evaluated during 1991 - 1997. During some years, yields were 
high, while in other seasons the crops failed. On the basis of both yield and the least variation 
between years, Sesbania aeu/ea/a and Aesci1Yllomene afraspera were the most promising green 
manure species in Vientiane Province . 

RICE IS THE SINGLE most important crop in the Lao 
PDR. The area planted to rice in 1998 approximated 
650000 ha and wet season rice cultivation accounted 
for about 98% of the rice area and more than 97% of 
the production . Rice yields in the rain fed lowland 
environment are reported in the range 2-3 tlha. How­
ever, individual yields can be as low as 1 tlha. 
Approximately 85% of the rainfed lowland rice area 
is in the central and southern agricul tural regions, 
mainly in those provinces adjacent to the Mekong 
River. Seven major rice producing plains are recog­
nised- Vientiane Plain (Vientiane Province and 
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Vientiane Municipality), Borikhamxay, Sebang-Faay 
(Khammouane and Savannakhet), Sebang-Hiang 
(Savannakhet Province), Sedone (Saravane Prov­
ince), Champasak and Attapu. The topography of 
this area is comprised mainly of a system of ancient 
low-level terraces with an elevation of about 200 m 
above sea level. These plains are the focus of the Lao 
government' s efforts to rai se the level of rice self­
sufficiency. 

Rainfall in most provinces along the Mekong 
River Valley ranges fro m about 1500 to 2200 mm, 
with about 75 % being received in the period May to 
October. Alfi sols, Acrisols, Cambisols, Luvisols and 
Arenosols are the soils throughout much of the rice 
producing area adjacent to the Mekong River and 
these are derived mainly from old alluvial deposits 
and, in some provinces (Saravane and Savannakhet), 
sandstone materials. They are usually highly 



weathered , moderately acid, loams, sandy loams and 
loamy sands. They typically have a topsoil sand con­
tent exceeding 65% (and occasionally more than 
80%), and a clay content sometimes as little as 5%. 
Low organic matter content, low CEC and low per­
centage base saturation are usual. Their low water 
retention capacity makes them very drought prone. 
Recent research within the National Rice Research 
Program has shown many of them to be acutely defi­
cient in P and N, but capable of gi vi ng substantial 
yield improvements with appropriate nutrient inputs. 
Parts of the Champasak and Khammouane provinces 
have shown responses to K. 

Apart from family labour, inputs into the system 
in many areas are minimal. Organic fertiliser, in the 
form of farmyard manure (FYM), is usually applied 
to seedbed rice. Despite the generally infertile soils, 
and demonstrated high potential yield responses to 
combined inputs of P and N throughout much of the 
area, application rates of both organic and inorganic 
fertili ser in transplanted rice are low. For households 
using inorganic fertilisers, application rates generally 
do not exceed about 10- 15 kg/ha N and 6-8 kg/ha P 
and often the rates applied are insufficient to give 
any meaningful yield response. Currently , the cost of 
inorganic fertilisers is often beyond the means of the 
average cash poor fanner in Laos and alternative 
forms of improving soil fertility are being evaluated. 

The use of green manures such as S. rostrata have 
been investigated by many workers for their poten­
tial to supply nitrogen and soil organic matter to a 
rice system. Previous work from Thailand has 
indicated the potential increase in green manure 
biomass production when small applications of 
nutrients , especially P, are made. Experiments were 
conducted at three sites in Laos to evaluate the 
benefits of P application to S. rostrata and to a 
subsequent rice crop. 

Materials and Methods 

Farm survey 

A survey of farmers in the Phonethong district of the 
Champasak Province was undertaken during mid­
March 1997. This survey was undertaken in five 
villages in a transect from Pakse to the Chongmek 
border crossing in the Phonethong district. The 
farmers surveyed were previously chosen by staff of 
the Phone Ngam Research and Seed Multiplication 
Center on the basis of being representative farmers 
of the area. Each farmer was asked a sel;es of 
questions regarding farming practices, crop yields, 
fertiliser and residue management practices. Soil 
samples were collected from areas of the farm ; some 
samples were collected near to the house, where crop 
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yields were generally higher, while other paddies 
further from the house, which were more 
representative of the entire farm, were also sampled. 
Soil from an uncultivated area was also collected and 
used as the reference soil. 

s. rostrata studies 

The purpose of these studies was to determine (l) the 
responsiveness of S. rostrata to P and (2) the effect 
of P applications to S. rostrata on the following rice 
crop. Similar experiments were conducted in three 
provinces: Vientiane, Savannakhet, and Champasak. 
The eight treatments applied are given in Table 2. 
S. rostrata was incorporated between 60 and 65 days 
after sowing. Nitrogen (30 kg/ha as urea) was 
applied to rice in all treatments 45 DA T. 

S. rostrata biomass yield measurements were 
taken before incorporation and rice grain yields at 
maturity . However, all samples were not saved for 
nutrient analysis; therefore, it was not possible to 
develop a complete nutrient budget for each site. In 
Champasak, the S. rostrata was analysed but not the 
rice. In Savannakhet, only the rice samples taken at 
maturity were analysed. No samples were analysed 
from the Vientiane site. 

Soil samples were collected prior to land prepara­
tion, at 55 days after planting S. rostrata and after 
the rice harvest. Soil samples were analysed for 
available phosphorus (Col well 1965) and carbon . 
Total carbon (CT) was measured in an automatic 
nitrogen and carbon analyser mass spectrometer 
system (ANCA-MS), consisting of a Dumas-type 
dynamic flash catalytic combustion sample prepara­
tion system (Carlo Erba NA 1500), with the evolved 
gases separated and analysed by mass spectrometry 
(Europa Scientific Tracermass Stable Isotope 
Analyser). The more labile soil organic carbon (Cd 
was measured by oxidation with 333 mM KMn04 
(Blair et al. 1995). A Carbon Management Index 
(CMf) was calculated from changes in CT and CL 
relative to the eT and CL values obtained from the 
soil samples collected prior to land preparation 
(Blair et al. 1995). 

The potential of other pre-rice green manure 
crops 

These studies have evaluated a number of green 
manure (GM) crops for early wet season pre-rice 
cultivation and measured the benefits to the fol ­
lowing rice crop through the input of organic N. The 
experiments were conducted at the National Agricul­
tural Research Center (NARC) in Vientiane Munici ­
pality and at the Phone Ngam Research and Seed 
Multiplication Center in Champasak province. Due 
to seedling establishment problems, yields of the 




