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ABSTRACT

Improving productivity and sustainability of upland rice plays a very significant
role in increasing rice production for Luang Prabang province to meet increasing rice |
demand. Developing effective technologies, which are environmentally sound,
acceptable to local farmers and using farm resources more efficiently, is one of the
important approaches that can actually improve the productivity. This research was
implemeﬁted to gain more understanding about the existing upland rice production
systems and socio-economic conditions of the upland farmers in Luang Prabang

province; to identify potentials and constraints of introducing upland rice/pigeon pea



intercropping practices to the local conditions; and to evaluate agronomic performance of
different upland rice/pigeon pea intercropping systems. The research activities were
separately carried out in two parts, the household survey and the field experiment.

The household survey was carried out in Luang Prabang province, Laos. The
Xieng Ngeun district was chosen for a representative of the Luang Prabang province. A
total of 13 villages (50 households) were selected for interview. The household survey
results shown that upland rice production was unavoidable for Xieng Ngeun district.
Efforts to increase rice production from the expansion of planted areas of rainfed lowland
and/or irrigated were constrained by the prevailing topography conditions. Only 0.1%
(231 ha) of the Xieng Ngeun district area of 185,600 ha was estimated for permanent
cultivation (rice paddies), meanwhile the areas that could be possibly involved in shifting
cultivation was over 70% of the district area.

Increase rice production from uplands to meet local rice consumption, about 60%
of households in the surveyed area commonly had rice shortage from 1 to 4 months, was
also constrained by the limitation of land, average annual planted area per household was
1.0 ha out of 2-3 years of fallow; soil erosion and run off, almost areas used for
agriculture were concentrated on slope greater 30% (representing over 90% of the total
area of 185,600 ha); climatic condition, dfought was the main reason for rice shortage
cited by the local farmers; lack of cash, about 50% of the households had an annual
income of less than 300,000 kip (about US$100). Therefore, they could not afford new

productive technologies that required high investment.
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Shifting cultivation, with upland rice as the main crop, is the predominant land
use in the Luang Prabang province, especially in Xieng Ngeun district. Out of ordinary
upland farmers (4,500 households or over 80% of the total households), some 388
households (7%) were engaged in both upland and lowland cultivation. This indicated
that uplands were in pressure to produce more food to support the rapid population
growth.

Livestock husbandry was an important component of the existing upland rice
-production systems, which provided regular cash income to rural farmers. However,
there were some constraints to raising more animals, depending on the kind of animals.
Management, disease, and limited areas were the main constraints for raising more cattle,
but disease, fodder, and cash capital were for pigs and poultry. Another important cash
income was agricultural products and forest products. Wages and handicraft were minor
cash income. Developing production systems that could integrate livestock, especially
pigs and poultry, into the existing upland rice based cropping systems, could be one of
the most important approaches in improving systems productivity and sustainability.

The field experiment was designed to develop efficient and productive
technologies for upland rice-based cropping systems in upland areas. Giving hope that
by adopting the new developed technologies farmers, especially the poor ones, would be
able to improve productivity, hence increase production from limited land. The
developed technologies was also expected to support government policies towards forest

protection and preservation for environmental stability and for future uses.
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The field experiment was implemented in Mae Hia Research Station, Chiang Mai
University (18° 45’ N, 98° 55’ E), on a sandy loam (Satuk soil series) with pH 6.3. The
experiment was designed in RCBD with 4 blocks to test the best-bet technologies,
rice/pigeon pea intercropping that was expected to be well adapted to the Lao conditions.
Out of total 8 treatments, 6 were intercropping in which included 2 intercropping
systems, strip and row intercropping. Each intercropping system consisted of 3 spatial
arrangements, 50, 75, and 25% of the plot area. Remaining 2 treatments were
monocropping, sole rice and sole pigeon pea. During the growing season, above ground
biomass was estimated 3 times and 4 times for rice and pigeon pea, respectively. Grain

yield of rice and pigeon pea was determined at final harvest.

The experimental results shown that sole rice cropping system, treatment 1, gave
the highest rice yield, about 1,200 kg per hectare (P<0.01). Intercropping pigeon pea into
- rice reduced rice yield as well as biomass production. Rice grain yield was reduced by
84%, and by 100% for strip intercropping, and row intercropping, respectively. Rice
above ground biomass was also reduced by 82%, and by 96% for strip cropping and row
intercropping, respectively, when compared to sole rice cropping. Pigeon pea grain yield
in sole cropping was 515 kg per hectare. Intercropping pigeon pea into rice increased
pigeon pea grain yield by 10% (P<0.05) ‘and above ground biomass by 3% (P<0.01).
However, treatment 2, 5, and 8 were no statistically different in terms of both grain yield

and above ground biomass.
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Productivity of the intercropping systems was evaluated using Land Equivalent
Ratio (LER). Treatments 4, 5, and 8 had LER greater than unity, in terms of both yields
and above ground biomass, which indicated that intercropping pigeon pea into rice was

more profitable than cropping only one crop (rice or pigeon pea) in the same unit of land.

In general, the technologies tested actually satisfied the general concept of the
research that is the output per unit of land had been improved. Treatments 4, 5, and 8
were shown to be a promising technology in terms of agronomic advantages. However,
the increased output per unit of land in which the yield of the main crop was substantially
reduced might not be accepted by farmers. That LER alone, based on my study, would

not be an adequate indicator for effective technologies.

Therefore, further studies on rice/pigeon pea intercropping systems, either on
station or on farmer’s field, should be done, before recommending them to farmers. That
should improve chances of adoption of recommended techneclogies and help to avoid
wasting farmer’s time and resources. The recommendation for further studies on
rice/pigeon pea intercropping systems has to focus on pruning regimes, weed and soil

management, soil erosion control, economic study, and crop modeling.
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