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Abstract

As a country heavily dependent on agriculture, Lao PDR has endorsed sustainability goals in recent policy decisions such as the National Green Growth Strategy and the Green and Sustainable Agriculture Framework till 2030. In Lao PDR, rice is the main crop grown, covering about 60 per cent of the arable land. Rice is the staple food providing almost 80 per cent of the daily calorie and 50 per cent of the protein intake of rural population. Food security in Lao PDR means ‘rice security’.  There are many ways to grow rice in Lao PDR and judgments about sustainability are complex and uncertain. Of particular interest to the government are the consequences for farm families, the rice industry and the economy of technologies that use purchased inputs such as inorganic fertilisers, pesticides and herbicides in different proportions. To investigate these issues, ACIAR funded a project titled ‘Assessing the Social and Economic Implications of Changing to Low-input and Organic Rice Production in Lao PDR.’  This project focuses on the largest sector of the Lao rice industry – lowland rice production during the wet season. One important component of the project has been to understand rice farming in Laos, to build on work completed more than a decade ago. This is the focus of this working paper: to present a collection of notes on the findings from the initial field visits.  
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Introduction

The Lao People’s Democratic Republic (Lao PDR) is a country heavily reliant on agriculture, with nearly 10 per cent of its total land area being arable. Rice has been the most widely grown crop for many decades, serving as the staple food in Lao PDR, with a per capita consumption among the highest in the world. Rice is cultivated in various ecosystems across the country, mainly in lowlands during the wet and dry seasons using rainfall and irrigation respectively, and also in uplands during the wet season. 

In its pursuit of economic growth, the government of Lao PDR places a high priority on sustainable growth. A stated aim of this policy is to limit pollution, reduce waste and reduce greenhouse gas emissions and for agriculture to be conducted in ways that are sustainable.

There is currently little known about how the adoption of ‘sustainable’ rice production may affect farm households and farm businesses and the wider economy. To investigate these issue ACIAR funded a project titled ‘Assessing the Social and Economic Implications of Changing to Low-input and Organic Rice Production in Lao PDR’.  The project will address two broad questions:[footnoteRef:3] [3:  A more comprehensive description of this project can be found in Sinnett et al. (2024). Other components of the project are reported in companion papers.] 

· What are the social and economic implications of the transition from conventional to low-input and organic agriculture for farming households in Lao PDR, particularly those involved in rice production? 
· What changes might be made by agricultural value-chain participants and the industry in Lao PDR if low-input and organic agriculture is widely adopted? 

Critical components to address these questions include:
· The development of representative whole farm models to assess the economic, social and environmental implications for farm households from the adoption of low input technologies particularly with respect to inorganic fertilisers. 
· The development of an Equilibrium Displacement Model of the rice economy in Lao PDR to estimate the potential impact on producers, processors and consumers in the rice industry resulting from the transition to low-input and organic rice production.
· An evaluation of how domestic consumers respond to changes in attributes of rice including how it is produced.

A key aspect of this research is understanding rice production in Lao. Therefore, as the first part of this study, the research team engaged with key stakeholders across various provinces to gather insights into rice production practices. The following sections of this paper report the summary notes from this stakeholder engagement. This information was used to inform the development of the representative farm model (Rathnayake et al., 2025) and to inform the parameters of alternative farm systems. This paper serves as a record of the data collected. Note that the meetings in Sangthnong and Xaythany were not formal interviews or focus group discussions. The notes relating to Savannakhet were based on formal interviews.  The results of the focus group discussions are reported in other working papers related to this project (for example, Ayer et al., 2026).

At these meetings, the researchers aimed to learn about rice production in these districts—covering crop establishment methods, labour requirements, inputs used, harvest techniques, and outputs—along with the issues and challenges faced by rice producers. 

Sangthong District, Vientiane Province 

Sangthong district is a rural area in Vientiane Capital, located approximately 60km northwest of the capital, Vientiane, and bordering the Mekong River. The district features both mountainous areas and Mekong lowland plains, with diverse land cover including forests, agricultural land, and wetlands.


Notes from discussions with the Deputy Head of Sangthong’s Agriculture and Forestry Office 

Total rice production area is 8,500ha for wet season rice, and 260ha for dry season rice. The primary goal of rice production is to meet household needs; any surplus is sold. Average rice/capita is 1200kg (paddy)/capita. Sangthong district has both organic and conventional rice production systems.

During the off-season, cassava is cultivated, and the farms focus on livestock and poultry. Key animal production in the district is cattle and pig farming. Before the planting season, the DAFO and district governor will issue a letter to farmers urging them to take care of their livestock (annual vaccination) and keep them off the farm. 

The typical farm size for a wet season rice production system is 0.8ha/household (but the largest farm size was estimated at 3ha and smallest farm size was 0.3ha).

Sangthong district has reservoirs and small damns (Num Phou, Houyten, Houytaen) as a water resource for rice production across the district. These water resources are able to supply water for dry season rice production of 100ha. 

The cost of rice production for conventional wet season rice was roughly 12million LAK/ha for the 2021-2022 season. 

The cost of labour was estimated to be 150,000LAK/day (for transplanting and harvesting). There is a higher need for labour for establishing rice via transplanting compared with broadcasting. 

A summary of fertiliser inputs:
· The cost of urea (46-0-0) was 1,100,000-1,200,000 LAK/bag (50kg/bag), which equates to 22,000LAK/kg to 24,000LAK/kg.
· The recommended fertiliser rates are 6 bags/ha. 
· In practice farmers are using 3bags/ha or less. 
· Farmers usually observe the rice field and fertilize where needed (e.g., look yellow or unhealthy). 
· Fertilizer application - farmers usually apply fertilizer once, with the first soil preparation, and the second time is after 30-40 days of transplanting. 

The seeding rate for wet season production differs depending on the method of rice establishment:
· Establishing the rice crop through broadcast, farmers sowed 36kg seed/ha  
· Establishing the rice crop through transplanting, farmers sowed 80kg/ha.
 
The majority of farmers used labour to harvest the rice crop, and only a few farmers used machinery to harvest. This is because of the small rice field. 

The challenges for rice production in Sangthong are thrips and snails.  Snails are a major concern, as farmers need to re-planting three times due to snails. 

Members of the farm household work off farm after the rice plantation is completed. Farmers are working in construction work to earn extra money for the household. In general, outmigration of youth, both males and females can be observed. Both men and women work the rice fields together.




Notes on organic rice production in Sangthong

Organic rice production started in 2008, with the Lao Farmer Product actively promoting and buying organic rice. At that time, 10 producer groups were created and distributed across eight villages. The number of organic producers dropped significantly after the Lao Farmer Product stopped purchasing rice in 2017 (less demand). 

Agroasie, a private company, is still involved, actively purchasing and marketing organic rice from farmers in the area. Agroasie has been involved in organic rice production and marketing since 2014. 
The organic agriculture rice type is black sticky rice, including both glutinous and non-glutinous rice (the Hom Sangthong variety was one of those grown).

The Lao Certification Body from the Ministry of Agriculture and Forestry (MAF) performs the certification process with the Internal Control System representative and the company representative. 

The price negotiation is conducted twice a year with Agroasie (before planting and before harvesting season). The price consideration is done based on market price and production costs. The key partners involved in setting the price of rice are the company (Agroasie), the Village authority, the organic agriculture producer group members, and the Department of Agriculture and Forestry Office, which acts as an intermediary and ensures a fair price for both parties. 

Organic rice contractors follow a quota on rice purchase each year (45t/year), and the area under cultivation by each organic rice farmer is decided accordingly. However, if farmers end up producing more than the target, the company also buys the surplus quantity (e.g., in 2023, 55t of organic rice was produced).

The Sangthong rice production system establishes the rice crop through either transplanting or broadcasting. The broadcast system needs less labour.  Organic rice production is established using transplanting. 

The yield from organic rice production is slightly lower than conventional wet season rice yield, but is higher than broadcasted rice yield. The fluctuation of organic rice production is minimal as farmers pay close attention to the cultivation. A summary of the yield from the different systems are:
· Organic agriculture (rice crop is established through transplanting) 3.8t/ha 
· Conventional wet season rice (rice crop is established through transplanting) 4t/ha
· Broadcast wet season rice (rice crop is established through direct seeding via broadcasting)  3.1-3.3t/ha.

Organic paddy rice receives a higher price than non-organic paddy rice (see Table 1). 

Table 1. Price of organic rice and non-organic rice in Sangthong District
· 
	
	OA(LAK/kg)
	Non-OA(LAK/kg)

	Price range (paddy rice), farm gate price 
	9,500-9,800
	7,500-7,800






Notes from a discussion with a farmer in Sangthong district – head of the organic rice producer group and deputy head of the village 

· Household size 6 people (3 teen age), 40bags of rice (50kg/bag) are needed for household consumption. (This equates to 2000kg of rice which equals roughly 333kg of rice for consumption/household member).
· Household activities: cassava collector (buyers), cassava growing and trading, rice production and trading, selling animal. 
Household agricultural activities:
· Mix of crops planted
· 3ha conventional rice
· 2ha organic rice
· 2ha cassava 
· 2.5ha rubber plantation 
· Animal production: cattle (10 heads), pig (6heads) and poultry.

Rice farmers in the area engage in both organic and conventional rice production in different plots of land, along with other crop and animal production systems. Cassava is a commonly grown crop in the area when rice is not grown largely. Some farmers are also involved with buying and marketing cassava, rice, and animals, as well as other sources of farm income. 

Rice variety grown: 
· Conventional: TDK8
· Organic agriculture: non-glutinous rice (Kor Khor 15), black glutinous (unspecify variety)

Notes for organic agriculture rice variety: each year, the Agroasie company will develop a rice production plan (they specify how many tonnes of organic glutinous and non-glutinous rice need to be produced). After that, the company will work out how many kilograms of seeds of each rice variety need to be distributed to the farmer's group. For example, if 15t of black glutinous rice is needed, the company will then calculate that 1 kilogram of seed of a rice variety equals 50-60kg of rice yield to estimate how much seed to distribute.  The rice seed variety price is 12 000LAK/kg for glutinous rice and 11,000LAK/kg for non-glutinous rice. 

Currently, 12 farmers are actively producing organic rice. The farmers' and the company (Agroasie) will meet around the Lao New Year to discuss the rice production plan. 

The inspection process for aligning with the organic farming certification takes place twice a year. The company representative, Lao Certification Body (DOA), will work with the group's Internal Control System and conduct inspections for every household member. 

Training in organic rice production techniques (e.g., soil preparation, seedling, composting) was organised from the early stage of group formation between 2005 and 2006. 
The costs that are the responsibility of the company: 
· Rice variety (but farmers pay this cost at a later date)
· Transportation costs
· Rice bags 
· Inspection cost 



The challenges of organic rice production include: 
· Keeping up with the recording system.  Farmers find it hard to keep records of all the parts of the production process (starting from soil preparation) for the inspection process. 
· Pests: thrips

Labour was not considered an issue for organic rice production. Overall, labour is sourced within the village, and no outside employees are acquired. The cost of labour varied depending on the activity:
· Labour cost for transplanting and harvesting 150,000LAK/day, 
· bundle up+collect rice=180,000LAK/day,
· seedling (rok ka)=500-1,000LAK/bundle of seedling.

Harvesting cost:
· This is the cost paid to hired labour.
· Cost: 1bag/20bags -2bags/20bags (50kilo/bag) (That is, cost of harvesting varies from 1 bag of rice for every 20 bags of rice harvested to 2 bags of rice for every 20 bags of rice harvested). 

Weed control is less of an issue if there is enough water and the rice crop is managed well.

Labour days:
· Soil preparation= 6 days
· Transplanting-20 labour day/ha (20 labour*1day)
· Harvesting=20 days/ha (20 labours*1day)
Yield ranges: depending on rice variety grow 
· Max: 3.5 to 3.7t/ha
· Min= 1. 5 to 2t/ha

The costs of producing organic rice are estimated at 25-26 million (it is mainly costs for transplanting and harvesting rice)
Estimated land value-132million LAK/ha
Fixed costs: 
· Hand-tractor-58,500,000LAK (90,000B*650), will be used for up to 12 years
· Hand weeding machine-1,600,000LAK, will be used for up to 3 years

Loan-roughly 5million/household, this is the maximum amount the Nayobai bank is provided with the producer group guarantee arrangements. It is estimated that 40 per cent of farmers borrow money for agricultural production. The interest rate is 8 per cent/year.

Xaythany District, Vientiane Province

Xaythany District is a rural/urban area in Vientiane Capital located immediately north of the Central Business District of the capital, Vientiane. It does not border the Mekong River but has many tributaries of the Mekong flowing through it. 

Notes from discussion with the Deputy Head of Xaythany District Agriculture and Forestry Office 

The district has a project working on Good Agricultural Practices (GAP) rice production. The producers’ groups in the district are divided into 2 types: the first group is working on producing traditional rice varieties (160 households), and the second group is working on producing GAP rice (427 households). The GAP rice will be produced and sold to the Sithat rice miller (the biggest and most advanced rice miller in Vientiane's capital, located in Done Nhune village). This miller exports rice to the European Union, China and premium supermarkets in Laos (Rimping).  However, the farmers did not get GAP certification because their product did not meet the GAP standards.  The Deputy Head of Xaythany District Agriculture and Forestry Office commented that this is different from Savannakhet, where GAP rice seems quite successful, and suggested that we should explore this in our project. Interestingly, when the research team explored GAP rice production with farmers and key stakeholders in Savannakhet, we learned the GAP rice production is not a successful story as farmers struggled to keep up with the record keeping and had a moisture content issue (the moisture content above 14%).

The average GAP rice yield is 4.5t/ha, and in 2023, the price of rice was approximately 7,500-8,000LAK/kg (paddy).

The total rice production area of the district has declined from 15,300ha in 2018 to 15,100ha due to the expansion of the residential area. 

The area planted to wet season traditional rice ranges from 0.16 ha to 5 ha, with the average between 1 and 2 ha, while the area planted to dry season rice ranges from 0.6 ha to 1 ha.

The average yield from farmers who produced dry season rice and used the recommended rates of fertiliser (6 bags/ha) was 4.5t/ha. The lowest was 2.8t/ha and the highest was 5 to 6t/ha.

Other crops produced in the district include cassava, vegetables (there are some organic vegetables produced in this district), and feed corn. The main rice varieties grown are TDK 8 and Hom TDK.

Water for rice cultivation is supplied through irrigation canals constructed by the government. At present, the government pays for the electricity for pumping water, and farmers pay the maintenance costs (150,000 LAK/rai (1ha=6 rai)). In the future, the electricity cost will be borne by villagers. Another water supply is the water reservoir (water is pumped up from the Ngum River). 

Although the recommended rate for fertilizer use is 6 bags/ha, in reality, farmers use less than 6 bags, and some don’t use fertilizer at all. 

Establishment: 
· Wet season-60 per cent of farmers established their crops through broadcasting (farmers are shifting from transplanting to broadcasting because of the limited labour).
· Dry season-40 per cent of farmers are establishing their crops through transplanting. 

Weed control is done using herbicides for broadcast rice.

Machinery is used for harvesting with an agreed payment of 1 bag for every 10 bags harvested (1 bag holds 50 – 60kg of paddy).  

A typical household in the area would engage in subsistence agriculture with rice and animals (cattle, poultry), with off-farm income sources from catching and selling fish, weaving and sewing clothes, labour work (restaurants, in a nearby banana plantation, construction sites), etc., which would be spent on children’s education, groceries, etc. 

High input costs, especially fertiliser prices, have recently become a challenge in farming. Farmers do not apply the recommended fertiliser rates – either they apply half of the recommendation, less or not at all. 

Notes from discussion with Xaythany Farmer 1: head of the GAP rice producer group; Deputy head of the village; Member of the rice producer group

The main goal of farming households is to produce sufficient rice to meet household needs. 

The family household size is quite large—usually with three generations living in the same household. The children of the farmer were in different age groups (some at the age of working off-farm, one at the age of schooling, and a toddler). Grandparents were part of the household, taking care of younger children. The typical number of people living in the household is 6. Household rice consumption-30bags (55kg/bag) (approximately 275kg/household member).  

Many farmers have secondary sources of income—contributions from their children engaging in off-farm work in addition to other on-farm income sources from agricultural activities (feed corn, home garden, cattle, chicken, duck, etc.). Funds from farmers' children help bear the cost of hired labour to a greater extent. 

Farmers also tend to use plant and animal manure sourced from their home gardens, cattle sheds, and litter in rice fields. 

It was observed that many farmers own a two-wheel hand tractor, which must be used in farm activities. 

Farmland ownership tends to vary. Farmers can use the land with a land certificate issued, but they can also obtain a title if needed, which is an expensive process. 

Rice area: 
· Wet season rice: 0.5ha
· Dry season rice: 0.5ha

Household activity includes cattle (9 head), poultry (50 head), rice, feed corn (1 ha which produces 9t, sold to the animal producer group), and sticky corn. Their main household income source is from rice, feed corn, and animals. His son is a truck driver and usually sends money to his parents for rice production. 

Rice yield: 
· Wet season: lowest 3.125t/ha; highest 5.2t/ha, average 4.2t/ha
· Dry season=4.2t/ha
The yield trend for the past 10 years is stable. 

Rice variety sown is TDK8 (both for wet and dry season), shorter life and better yield compared to the TDK6 that he used to grow. 

Establishment is by transplanting for both wet and dry season rice production, and because of the water management he used, there was no weed problem. 

Rice seed price is 10,000LAK/kg, which they buy from the Naphork Rice Research Centre, and the sowing rate is 93.75kg/ha.

The main challenge for rice production is snails (they hand pick and no chemicals were used to get rid of snails).

Fertiliser usage: 
· Wet season: 
· Chemical fertilizer=30kg for seedlings
· Animal manure=5bags*30kg/bag=150kg (price 15,000LAK/bag)

· Dry season: 
· Chemical fertilizer-apply 15days after planting for 2bags (100kg) of the 46-00-00 and the price per bag is 700,000LAK/bag

Production costs:
· Labour for planting 3 days*4 people (150,000-180,000LAK/day/labour)
· Labour for harvesting 4 days*4 people (150,000-180,000LAK/labour/day)
· Petrol= 200,000LAK (2023)
· Seedling (rok ka)= 100,000-180,000 LAK for 100 bundles of seedling 
· Water cost: 
· Wet season: 56,000LAK/rai 
· Dry season: 112,000LAK/rai
The land value is 120,000kip/square metre – farmers have a land certificate for using the land, and they also have the right to obtain a land title if they have money to pay for all costs associated with this. 

The fixed costs are depreciation. This farmer has a hand tractor with has been purchased for the price of 12million LAK and is expected to be used for 30years. 

Rice price (2023): 
· Wet season-6,000-7,000LAK/kg
· Dry season-6,700-6,800LAK/kg
· GAP rice price-8,000LAK/kg 

No loan was taken.

Notes from discussion with Xaythany Farmer 2

This household has 5 people. Household activities include rice, feed corn, household garden, and a restaurant. The main household income sources are from the production of rice and feed corn, off-farm income from the restaurant, and their children who work outside of agriculture.  This household hired labour for rice production, and his son and daughter play a crucial part in supporting rice production costs. 

Wett season rice harvested area is 0.8 ha (only doing wet season rice only because he has less water supply and less household labour). The wet season rice crop yields 3.85t (70 bags at 55kg/bag). Household rice consumption-30bags (55kg/bag) (275kg/household member) 

The rice variety used is 450 glutinous rice; this rice variety has been used for the past 5 years as it is considered more suitable for the soil than the previous varieties used (TDK1 and TDK2). This farmer told us that he usually changes the rice variety every two to three years. 

The rice crop is established through transplanting only. 

The rice seed price is 7,000LAK/kg, bought from the Naphork rice research centre, and the rate is 93kg/ha.

They did not identify any rice production challenges. 

Fertiliser usage: 
· 3 bags*50kg=150kg after 15days of planting (16-8-8, for the price of 580,000LAK/bag)
· 1 bag*50kg, apply 25-30 days after planting (price 580,000LAK)

Production costs: the total production cost for 2023 is roughly 5.5million LAK
· Soil preparation=2 million LAK
· Soil preparation for seedling=100,000LAK
· Planting= 2 days*11 people (120,000LAK/day/labour)
· harvesting= 1 day*10 people (120,000LAK/day/labour) 
· seedling (ro k ka) =100,000LAK/100 bundles of seedling 
· Water cost: 50,000LAK/rai 

Land value-180,000/square metre close to the main road. 
The fixed cost for this farm system is depreciation. This farmer has a hand tractor with has been purchased for the price of 12million LAK and expected to be used for 33 years. 

The rice price received (in 2023) was 7,000LAK/kg for wet season rice.

No loan was taken.

Champhone district, Savannakhet Province

Savannakhet is the largest province in Lao PDR, in the southern part of the country. It borders Vietnam to the east, and Thailand to the west, across the Mekong River. It is the largest rice producing province in Lao PDR and the centre of commercial rice production. Champhone district is near the western border, close to the city of Savannakhet which lies on the Mekong.

Notes from discussion with the DAFO of Champhone district

The Champhone district is one of the largest rice-producing areas in Savannakhet province, with 22,500ha of wet season rice cultivation and 13,200ha of dry season rice cultivation. The current rice yields are 3-3.5T/ha for the wet season and 4-4.4T/ha for the dry season. In addition to rice, the district has over 12,000 cattle and 11,000 buffalo. Furthermore, more than 1,737ha is dedicated to wet season crops such as cucumber, beans, maize, taro, and vegetables; 1,860ha for dry season crops like watermelon and chilli; and 1,277ha for industrial crops such as cassava. The cassava is produced, dried, and exported to Vietnam, with approximately five cassava buying sites located in the district. These buying stations are owned by both Lao and Vietnamese investors. 

Since 2021, the district's rice production methods have been evolving. The transplanting system was traditionally the primary method of rice cultivation in the area. However, transplanting is now on the decline, with broadcasting and direct seeding becoming more prevalent. This shift in rice planting techniques is due to a labour shortage, which has increased labour costs. It is estimated that 50-60 per cent of farmers are now shifting from transplanting to broadcasting and direct seeding, while roughly 40-50 per cent still practice transplanting. 

GAP rice production was previously implemented and officially certified in 2016, as there was a secure market with a private milling company Indochina Development Partners Lao Company Ltd (IDP). At that time, the productivity of GAP rice ranged from 1.8 to 2 tonnes per hectare. This rice production system has been discontinued due to insufficient market demand. Additionally, the price of GAP rice is not significantly higher than that of non-GAP rice (only 100-200 LAK/kg more for this attribute), making it less appealing for farmers to continue practising this system. 

The farmers who had practised GAP rice found it difficult to adhere to the production standards, especially the record-keeping requirements (they preferred to spend more time on other activities, such as cattle care, rather than recording rice production information). Additionally, maintaining a moisture content of 14 per cent poses another challenge for GAP rice farmers. The farmers also have less trust in how buyers (IDP) measure moisture content. Beyond supply-side issues, less work has been done on the consumer side. Consumer awareness of GAP remains limited, making it harder for GAP rice to gain market access or command higher prices.

The difference between conventional rice production and alternative rice production systems such as GAP and organic rice production can be explained simply as: 
· Organic rice production is the highest restriction in terms of the use of synthetic fertiliser; farmers are not allowed to use any of these fertilisers. 
· Under GAP, synthetic fertilizer can be used. Farmers must keep records of water supply, soil preparation, and fertiliser use. Fertiliser can be used 25-30 days before harvesting. 

The productivity of the organic and GAP rice is lower than that of rice using conventional practices; however, in the long run, the soil fertility of these rice production systems is said to be better preserved. 

Fertilizer: 
· Recommendation rate of synthetic fertiliser is 300kg/ha (urea(N)=200kg, P+K=100kg), but in practice, farmers use roughly 200kg/ha or 3-4 bags/ha (50kg/bag).
· Thai and Vietnamese branded fertilizers are commonly used in this district. The Vietnamese brand is more famous compared to Thai brand. There are two main reasons why Vietnamese brand is more popular. The first reason is cheaper price (Vietnamese: 600,000LAK/bag, Thai= 700,000LAK/bag), and the second reason is farmers claim that the effectiveness of the Vietnamese brand last longer than the Thai brand (e.g. when applying Vietnam brand, the rice looks greener and the greenery last longer). However, some farmers prefer the Thai brand as the soil better responds to the Thai brand (Note: it is unclear what kind of soil that is responding well with the Thai brand). 
· Organic fertiliser: In general, farmers used animal manure (from cows and buffalo) and compost. 
· When asked about the increasing price of fertiliser: the increase in price does not affect the quantity used of fertiliser because the rice price is also increasing. 

Rice variety: 
· Farmers mainly use Thasano (7,11,13) and Thadokham (8,11) in this area, and the cost of these rice varieties is 19,000-20,000LAK/kg. Farmers usually buy these rice varieties from the Thasano Rice Research Centre and KM35 Station. 

Irrigation system: 
The district has more than 73 irrigation systems, including the reservoir. These irrigation systems can supply more than 8,000ha of land. There are three key irrigation systems being constructed and supplied water in the district:
1. Phonmuang-this irrigation system has a 1,200ha water supply capacity and is run by the electricity. This project is built by the Korean project. The farmers who make use of water from this irrigation system pay roughly 300,000-500,000LAK/ha to cover the cost of irrigation management cost. Once the project has been handover to the government, the farmers are expected to pay roughly 700,000-800,000 LAK/ha to cover the cost of electricity. 
1. Houy Bak-this irrigation system uses gravity (no need to use electricity) and can supply water for more than 550ha.
1. Touad-this irrigation system is also the gravity type of irrigation and does not require electricity. This irrigation system can supply for more than 700ha of land. 

Farmers pay less cost for using water from the Houy Bak and Touad irrigation system (roughly 200,000-300,000LAK/ha), because these two irrigation systems do not require electricity for pumping or distributing water, therefore the cost is less. 

Labour: 
1. The district has recently experienced a labour shortage due to the migration of labour. Previously, labour migrated across districts, but it is now harder to find because workers have moved to Thailand and Korea. This labour movement is also an important source of income for the family. 


Rice price (paddy): 
· 2022- 3,500-4,000LAK/kg
· 2023- 5,300-5,500LAK/kg
· 2024 - 6,000-6,500LAK/kg
Note: the IDP remains the district's largest rice buyer, but it purchases only rice produced using conventional practices. 

When asked how farmers access rice price information, district staff noted that village collectors and IDPs are the main sources. 

Rice production issues: 
1. Flooding in this district occurs regularly; in some years, it was so severe that it impacted rice production. For instance, in 2019, a major flood caused significant damage to the area's agricultural output. Approximately 30 per cent of the agricultural land consists of wetlands. 
1. Insects-rice whorl maggot, bua,..
1. Weeds are a key issue of rice production in the district, especially in the direct-seeding and broadcasting rice production systems (see Figure 1). [image: A field with a tree in the background  Description automatically generated]



[image: ]

Figure 1. Weeds in rice crop in Savannakhet province




There are three different techniques farmers used to deal with weeds: 
· Cut rice-when rice is growing for certain period of time (this should be done before the rice grains mature), the farmers will cut both rice and weed. When rice is growing back it will be able to cover the weed and preventing weed of growing back again. 
· Use the herbicide -in Figure 2 is shown the Vietnamese herbicide used by farmers in the district (how to use: one sachet per 20 litres of water and spray on weeds). This herbicide costs 5,000LAK per sachet (according to the discussion with farmer, the rate of the herbicide is 50 sachets per hectare). 
· Use soil ploughing techniques-the soil preparation techniques that help killing some of the weed seeds in the soil. 

Note: There is currently one rice project underway in this district focused on Climate Smart Agriculture (CSA). This project avoids using synthetic fertilisers and relies on planting mungbeans to enhance soil fertility. The recommended application rate for mungbeans for soil improvement is 30-50kg/ha, at a price of 30,000 LAK/kg. 

Notes from discussion with the Vice Director of the PAFO

These notes combine the information gathered during the discussion with the vice director of PAFO and information translated from the 6-month report of the PAFO (kindly supplied by PAFO). 

Figure 2. Herbicide from Vietnam commonly used in Champhone district
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· In the past 10 years, the establishment method has been changed from transplanting to broadcasting and direct seeding. In 2012, the dry direct seeding has become increasingly practice, and broadcasting was stable.
· In 2014-2015-the direct seeding method has decreased and significantly decreased in 2023 (both the wet and dry direct seed), while broadcasting is stable. 
· The direct seed method relies heavily on controlling weeds. The soil preparation for broadcasting and direct seed begins in May as it requires a certain period of time to make sure the weed seed has died. Thus, the soil preparation requires three times of soil ploughing. 
· 1st soil preparation (plough the soil and leave it for 7-10 days)
· 2nd soil preparation (plough the soil and leave it for 7-10 days)
· 3rd plough the soil for broadcasting/direct seed.
Note: the 1st and 2nd soil preparation is there to make sure that the weed seed has died. 

The key reasons for the shifting of the rice establishment method are: 
1. Changing of production cost (increasing labour cost)
1. Farmers have better access to information regarding the new technology via FaceBook. This has contributed to a greater and quicker information dissemination. 
1. The knowledge of the extension workers has improved. This again allows a better understanding and making the new technology transfer more effective. 


Table 2. Estimation of rice establishment methods

	Establishment methods
	Wet season (%)
	Dry season (%)
	In term of productivity

	Transplanting
	50-60
	20
	1st

	Broadcasting
	30-20
	70
	3rd

	Direct seed
	20-20
	10
	2nd

	Factors affecting the change
	Reduce the number of labours required, have a lesson in weed control.
	



Note: the transplanting method has seen return the highest level of productivity, but there are several challenges farmers are facing such as, delay of water (unpredictable rain), not enough labour for transplanting (e.g. when the seedings are ready for transplanting, but no labour). This will affect the age of seedings and contributed to lowering productivity. 

Application of fertilizer: 
· In the wet season, farmers limit their fertiliser use; fertiliser is only applied to the area where needed (e.g. the plant does not look healthy). 
· The province is importing some organic fertiliser, and there are two organic fertiliser factories located in Xayphouthong and Champhone districts. The organic fertilizer costs roughly 100,000LAK/bag (25kg/bag).
· When asked about the possibility of moving from synthetic to more organic fertiliser use, there is a possibility for moving in that direction because of increasing production costs (comparing between using synthetic and organic fertiliser). In addition, if the government promotes and facilitates better accessibility, availability, and quality control for the use of organic fertiliser, farmers may gradually decrease the use of synthetic fertiliser and increase the use of organic fertiliser. 
· In the event of increasing fertiliser prices, farmers have seen a reduction in the use of fertiliser (only apply where needed). However, in the dry season, farmers have tried their best to use the same amount of fertiliser and add more animal manure, composting. 

Labour: 
· It is observed that agricultural labour is 50 per cent reduced from the past years. Labour is migrating out of agriculture to work overseas (e.g. Thailand, Israel, Korea). 

Natural disaster: 
· The natural disaster events are not a major problem of the province. However, if the weather is too hot, such as in April and May this year (2024), it could potentially damage the rice quality (milling quality is decreased because the rice is too dry and the percentage of broken rice will increase). This problem will be worse for those who sun-dried the rice. 

Some other crop productions: 
· Sugarcane supply for the sugar factory located in the province. 
· Cassava-the cassava production has seen an increase recently because there is increasing demand from Thailand, Vietnam and China (some price information, the raw cassava sells at 2,000kg/kg).
· Rubber 
· Orange-Vilabouly district.
· Gold and mineral in Xepon district. 

Livestock:
· Cattle- cattle production has been increasing, and the cattle farm oriented arrangement has also been increasing (Songkone, Xayphouthong), most of the cattle are exported to Xiengkhuang province.
· Buffalo 

Fertilizer information: 
In the past six months, the province has used fertilisers as follows: 
· Synthetic fertilizer= 2,194 T
· Animal manure= 480,968 T
· Organic fertilizer= 1,350 T


Table 3. Rice price information in Savannakhet province

	No
	District
	Paddy rice
(glutinous)
(LAK/kg)
	Retail rice price
(glutinous)
(LAK/kg)
	Paddy rice
(non-glutinous)
(LAK/kg)
	Retail rice price
(non-glutinous)
(LAK/kg)

	
	
	
	
	
	
	

	1
	Kaisone 
	8,000
	17,000
	12,000
	23,000
	

	2
	Songkhone
	7,800
	16,000
	12,000
	20,000
	

	3
	Xaybouly
	7,000
	16,000
	11,000
	21,000
	

	4
	Xayphouthong
	7,700
	16,500
	11,000
	22,500
	

	5
	Champhone
	7,000
	17,000
	11,000
	20,500
	

	6
	Xonbouly
	7,500
	16,500
	12,000
	22,000
	

	7
	Phalanxay
	7,000
	16,000
	12,000
	20,500
	

	8
	Outhomphone
	7,400
	16,500
	12,000
	21,500
	

	9
	Atsapangthong
	7,200
	16,700
	12,000
	21,500
	

	10
	Atsaphone
	7,500
	16,000
	12,000
	22,000
	

	11
	Phine
	7,200
	16,000
	11,500
	20,000
	

	14
	Xepon
	11,000
	16,000
	12,000
	29,000
	

	13
	Nong
	7,000
	16,000
	10,000
	20,000
	

	14
	Thapangthong
	7,000
	16,000
	12,000
	22,000
	

	15
	Vilabouly
	7,500
	17,500
	10,000
	22,000
	

	Average
	7,587
	20,475
	13,269
	21,833
	



Other agricultural activities: 
1. Organic vegetables production is implementing in 1 district cover 8,640m2
1. GAP vegetables production-this GAP vegetables production is implementing in 13 districts covering 33,938m2

The province borders Vietnam and Thailand, and there are ongoing import and export activities in the province.

Lao-Vietnam border: 
· Importing goods: dragon fruits, dried chili, tobacco leaves, yeast for alcohol production, non-glutinous rice flour.
· Organic fertilizer: 70 T
· Synthetic fertilizer: 16-08-16, 16-16-08, 09-03-06, 12-07-19, 564.08T
· Exporting goods: rubber products (raw and semi-process rubber), cassava flour, glutinous rice, paddy rice, coffee, cashew nuts, dried cassava. 

Lao-Thai border: 
· Importing goods: broken rice, non-glutinous rice (importing for the CRS project), tobacco leaves, cassava flour. 
· Organic fertilizer: 70 T
· Importation of the synthetic fertilizers: 
· 46-00-00-4,999.30T
· 16-20-00-3,238.50T
· 16-08-08-1,774T
· 18-18-18-863T
· 15-15-15-1,098.50T
· 00-00-06-3,844T
· 21-07-18-1,220T
· 16-16-16-64T
· 18-46-00, 21-00-00-5,040T
· Liquid fertilizer-28-00-00-158T
· Herbicide-16.20T
· Urea-96T
· Phosphate-648T
· Soil fertility improvement matter-368T
· Exporting goods: dried cassava, glutinous rice, glutinous rice (broken rice), forage seed, eucalyptus and some other wood products, synthetic fertilizer (20-08-20).

Table 4. The fertilizer price in each district of Savannakhet province in the past six months of 2024

	No
	District
	synthetic fertilizer price

	
	
	15-15-15 LAK/bag
	16-8-8 
LAK/bag
	16-20-00 LAK/bag
	46-00-00  LAK/bag

	1
	Kaisone 
	770,000
	780,000
	800,000
	810,000

	2
	Songkhone
	800,000
	750,000
	850,000
	850,000

	3
	Xaybouly
	715,000
	665,000
	660,000
	715,000

	4
	Xayphouthong
	750,000
	680,000
	850,000
	840,000

	5
	Champhone
	850,000
	780,000
	870,000
	875,000

	6
	Xonbouly
	880,000
	720,000
	895,000
	880,000

	7
	Phalanxay
	650,000
	660,000
	660,000
	680,000

	8
	Outhomphone
	660,000
	680,000
	780,000
	810,000

	9
	Atsapangthong
	670,000
	
	850,000
	840,000

	10
	Atsaphone
	800,000
	685,000
	650,000
	630,000

	11
	Phine
	800,000
	675,000
	680,000
	600,000

	12
	Xepon
	850,000
	680,000
	900,000
	

	13
	Nong
	1,100,000
	
	750,000
	1,000,000

	14
	Thapangthong
	860,000
	750,000
	890,000
	895,000

	15
	Vilabouly
	850,000
	
	910,000
	900,000

	Average
	800,333
	567,000
	799,667
	755,000

	Note: the exchange rate used to calculate these fertilizer prices is 1,000Thai Baht= 700,000-730,000 LAK



Notes from farmer discussions in Khor village

The discussion was conducted in Khor village, as it has range of rice establishment methods. Three groups of farmers were interviewed (GAP=2, transplant=2 and broadcasting=2).
Overview about Khor village: 
· Population: 
· 236 households
· 180 houses
· 1,007 people (515 women)
· Total land area-393 ha
· Wet season rice production= 105.5ha
· Dry season rice production= 95ha
· Livestock production system: 
· Cattle-584heads
· Buffalo-85heads
· Goats-100heads
· Pig- 165heads
· Poultry-20,550 heads
· Fish= 48 ponds
· <10 per cent of people working in the governmental staff (6households)
· Major occupation: Rice producer 
· Max rice production area= 10ha
· Min rice production area= 0.5ha
· The village has an irrigation system that allow both wet and dry seasons rice production. Farmers are expected to pay 500,000LAK/ha for water supply. 
· Key rice production system: the broadcasting (BC) and direct seeding (DS) productivity can be as high as transplanting as weed is well under control. 
· BC and DS= 70 per cent
· Transplanting= 30 per cent
· The rice establishment method has slowly shifted since 2020. Previously, transplanting was widely practised. However, after 2020, farmers were experiencing labour shortage because the majority of labour went to work overseas, therefore changed to BC and DS. The family member who went to work overseas will send the money home for spending on rice production, especially buying fertilizer. 
· Labour issue observation-previously there were some labour migrated from other villages to work in this village, but this year this labour migration has stopped. The labour cost: 
· 100,000LAK/day (2023)
· 160,000LAK/day (2024)
· Other activities= charcoal production. No cash crops are produced in the village. 

Notes from farmers who produce GAP rice production system and direct seed (wet)

Farmer 1-household member=7 (including 5 family labour), the total area of land is 4ha and renting other’s land 2ha. Rice production is the key agricultural activity, and the family also produced charcoal. The charcoal production has generated more than 5-6million LAK per month, and this non-agriculture activity can be done all year round. 

Farmer 2 (village head)-household member= 8 (including 2 family labours, and some are working outside the village). The family has 3ha of rice production area and only 2 family members are working on rice production. Others, who work outside the village will send some cash for rice production.

Family rice consumption: 
· On average the family needs roughly 60-70 bag (35kg/bag) = 2,100kg for family and feeding chickens. 
Labour: 
· On average, the family the family spent roughly 15 days for working on 3ha (direct seed system), and 25 days for working on 6ha (direct seed system).
· The family needs to hire extra labour for rice production, especially for the second round of rice establishment (e.g. some of the rice is not grow properly, therefore second planting is needed). The family needs to hire roughly 10-15 labour (for 1 day), at the cost of 160,000kip/day/labour. 

Family income: 
· Family 1 has an income of roughly 150,000,000LAK/year, and the second family earns roughly 250,000,000LAK/year. The majority of the income is spent on food, production inputs and education of children. 

Table 5. Direct seeding production calendar

	Activities
	Months 
	Labor uses

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	

	Land preparation 1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	land preparation 2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	Herbicide spraying 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	Fertilizer application 1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	Fertilizer application 2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	Weeding
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	9

	harvesting 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	21

	drying 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	total man-days
	38



The direct seeding system has been increasingly practiced since 2016, due to: 
· The direct seed system requires lower labour; therefore, production cost is reducing,
· Less labour requires,
· Shortage of labour in the area (high competition for labour) due to less labour availability (labours are hard to find because they are migrating to work in other areas). 
· Provide a better return (farmer use the term ‘maybe’) because the production cost is lower, and productivity is slightly lower than the traditional transplanting method. 
· The availability of herbicide makes weeds less problematic and provide a more effective way to deal with weeds. (It would be good to better understand how much the loss to rice production would be if weeds are not under control/not having herbicide).

Fertilizer:
· The synthetic chemical is the major source of soil fertility improvement, and almost none of the animal manure was used because of the lack of availability. 
· 46-00-00= 1.8-2bags/ha
· 16-20-00=2.5bags/ha
· 18-08-08=1bag/ha
· 16-08-08=1bag/ha
Table 6. Fertilizer rates

	Area 
	Type of fertilizer used 
	Rate 

	3 ha
	46-00-00
	400kg (8bag*50kg/bag)

	
	16-20-00
	17bags 

	6 ha
	46-00-00
	400kg (8bag*50kg/bag)

	
	16-20-00
	5bags

	
	18-08-08
	7 bags

	
	16-08-08
	5bags


Note: on average 1ha requires roughly 315kg or 6.3bags of fertilizer. 

When farmers were asked whether they were aware of the recommended rate (60/30/30), they reported being aware of it but not using it. They said they pay more attention to soil conditions and apply fertiliser accordingly (e.g., applying more fertiliser in areas where rice does not appear healthy). 
· Animal manure: has not been used much due to the lack of availability of this fertiliser.
· Organic fertiliser: this type of fertiliser has been used before, but it does not produce good yields; therefore, they have stopped using it. The organic fertiliser caused a 50 per cent decrease in productivity (normally, farmers harvest 20 bags of rice, but with organic fertiliser, the yield dropped to 8 bags). 

Weed control: 
· Using herbicide is the main option for controlling weeds. For 1 ha of land, 25 sachets of herbicide is used (dilute 2 sachets/20 litres of water), if weeds are growing bigger then 4 sachets are used (per 20 litter of water). 

Insect control:
· The diseases and insect are not a major issue for rice production as it does not cause a major damage to the productivity of rice. In addition, knowledge regarding safe pesticide use is missing, therefore, pesticide use is not considered. 

Rice varieties:
· Thadokham 8, 16, and Thasano 11 and 14 are key rice varieties used (all glutinous rice). One ha requires roughly 80kg.

Other inputs use: 
· Petrol= 700,000-1,000,000LAK/ha/year (mainly for soil preparation and harvesting).



Labour: 
· Labour use has been decreasing due to the lack of labour availability, and availability of machinery is increasing (harvesting machine service). Therefore, the family that lack of family labour choose to use machinery to collect rice and threshing. The farmers will be responsible for drying (only 1 labour day required for harvesting 1ha). The cost for harvesting machinery service is 35,000 LAK/bag. 
· Some family still use family labour to harvest rice and hiring machinery for threshing rice. Therefore, roughly 21 labour days are required for harvesting rice. The cost of threshing service is 10 per cent of the total value of rice. 

There are several establishment methods used in the village, including transplanting, broadcasting (dry and wet), and direct seed (dry, wet). Some villagers produced rice for seed, and no organic rice production is implemented in this village. 

Rice productivity:
· 1ha= 3.5T (with fertilizer)
· 1ha=800-1T (without fertilizer)
· GAP-the production is roughly the same as normal rice. 

Rice price: 
· In 2024 (paddy): average price= 7,000LAK/kg, max= 8,000LAK/kg and min=6,500LAK/kg. in 2019 the lowest price of rice is 2,500LAK/kg. 
· GAP rice= 500LAK more than normal rice

Other family activities: 
· Livestock (cattle, buffalo, poultry): these two families have 4-6 head of cattle, these cattle are raised for eating weeds that been cut out from the rice farm and rice straw. For the poultry, a family has roughly 100 head. 
· Charcoal production 
· No other crop productions are produced for these two-family due to the lack of land (maybe also labour). 

Interconnection between systems: 
· The rice and rice straw were used for feeding cattle and chicken. 

Rice production challenges: 
· Rice diseases-Bua (Lao language, and in English is wood-mason), no solution for this issue,
· Labour shortage, this led to high labour cost,
· For the natural disaster, this has not been a major issue, and in the past, there has not been a significant flood or drought events happen in the village that caused a great impact to rice productivity. 
· In 2022, there was a great increase in fertilizer cost but that has not impacted the fertilizer utilization because if quantity of fertilizer is decreasing the rice productivity will also decrease. As a solution for this high price of fertilizer, some farmers (about 70 per cent) are loaned fertilizer and pay an even higher price (i.e. if we pay up front for a bag of 46-00-00, we pay 850Thai Baht, but if we loan, we ended up paying 1,200Thai Baht/bag). 

Notes from farmers who establish rice using broadcasting system 

Farmer 1- family member of 7 (including 6family labour, and one is working in Thailand). The income from working in Thailand will be sent for the family to buy fertilizer (roughly the fertilizer cost is 8,000Thai Baht). The total area of land is 2.7ha and can produce both wet and dry season rice production. The family have used broadcasting for 3 years. 

Farmer 2-the total family member of 5 (including 4 family labours, and one working in Thailand). The family received roughly 10,000Thai Baht (7million LAK/year) to pay for rice production and some other expenses. The family has a total land of 1.6ha and can produce both wet and dry season rice production. The family has been used broadcasting method for a year. 

Family rice consumption
· Commonly the family keep 1.5-2T of rice (35-40 bags (40kg/bag)) for family consumption. This includes 8 bags of rice as seed for the next season. 

Labour
· Family labour is the major labour source for rice production. To produce rice in 2.7ha requires 25 labour days (this is for the case of hiring a tractor for soil preparation and hiring a harvesting service). The family hired 2 labours (labour within the village) for 2 days (100,000LAK/day) for rice drying process. 
· In other case 35 labour days are needed for producing rice in 1.6ha (this case was using hand-tractor for soil preparation and use weeding machine for harvesting). No extra labours are hired. 

Family income 
· On average the family needs an income of roughly 50-60million/year to be enough for covering expenses (family earns roughly 20mil/year from producing rice in the 2.7ha of land).

Table 7. Production calendar using broadcasting establishment

	Activities 
	Month 
	Labour
day
	Hired 
labour

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	
	

	Applying animal manure 
	
	
	
	
	
	
	
	
	
	
	
	
	2
	

	1st soil preparation (in case of hiring tractor)
	
	
	
	
	
	
	
	
	
	
	
	
	2-4
	H

	1st soil preparation (in case using family labour)
	
	
	
	
	
	
	
	
	
	
	
	
	3
	F

	2nd soil preparation (in case of hiring tractor), harrowing to break the soil into small mass and incorporate plant residue. 
	
	
	
	
	
	
	
	
	
	
	
	
	2-4
	H

	2nd soil preparation (in case of using family labour), harrowing to break the soil into small mass and incorporate plant residue.
	
	
	
	
	
	
	
	
	
	
	
	
	6
	F

	Broadcast 
	
	
	
	
	
	
	
	
	
	
	
	
	4
	F

	1st fertilizer + weed control
	
	
	
	
	
	
	
	
	
	
	
	
	2-4
	F

	2nd fertilizer
	
	
	
	
	
	
	
	
	
	
	
	
	2-4
	F

	Caring (water management)
	
	
	
	
	
	
	
	
	
	
	
	
	10
	F

	Harvesting (hiring)
	
	
	
	
	
	
	
	
	
	
	
	
	2-4
	H+F

	Harvesting + threshing + bundling up (in case of using weeding machine for harvesting)
	
	
	
	
	
	
	
	
	
	
	
	
	15
	F

	Drying + storing
	
	
	
	
	
	
	
	
	
	
	
	
	8
	4H
4F

	Total 
	
	
	
	
	
	
	
	
	
	
	
	
	44-61
	


· If the family is hiring a tractor for soil preparation and using a weeding machine for harvesting, the total labour days of 44 days are needed for 2.7ha 
· If the family use their hand tractor for soil preparation and uses a weeding machine for harvesting rice, the total labour days of 61 days are needed for 1.6h of land 

Fertilizer utilization:
· The family of 2.7ha used synthetic fertilizer of 12 bags (50kg/bag):
· 46-00-00= 4bags (use after 15-20 days).
· 16-20-00= 8bags (once rice is one month old)
· The family of 1.6ha of land used 7bags 
· 16-20-00=4bags (use when rice is 15-20days)
· 46-00-00=3bags (use after the rice is one month old)

Fertilizer price: 
· 46-00-00-850Thai Baht (2022), 950Thai Baht (2023), and 820Baht (2024). These prices are for those who pay up-front. It is interesting to learn that, increasing fertilizer price does not affect the quantity used, as the rice price is also increasing. 
· 16-20-00-1,050B/bag (2023), 930B/bag (2024), again these are the pay up-front price. 

The utilisation of fertiliser depends on soil conditions and farmer experiences. If unhealthy rice is observed, then it may indicate that fertiliser is necessary, and if in some areas the rice is looking more or less healthy than in other areas, then the fertiliser use may be reduced. The farmers knew about the recommended rate (60-30-30) but they have not been using this rate. 

Shops close by (Champhone market) are major places for purchasing fertilizer. 

It is necessary to use fertiliser; otherwise, production will be decreased (use the money from selling rice to buy fertiliser for rice production). Wet-season rice production requires less fertiliser compared to dry-season rice production. The wet season rice is usually nicer than dry season rice, therefore, it requires less fertiliser. 

Organic fertilizer:
· Farmers declared using animal manure but not organic fertilizer. The farmers start collecting animal manure and put them in the rice field before soil preparation begins (commonly before or after Lao New Year). In 2023, 200kg of animal manure was used in the rice field.  

Weed control: 
· Weed is the key issue for broadcasting method, therefore, keeping the weeds under control could guarantee satisfactory yield. Herbicide has become a very important inputs for the BC system. From the conversation, this group uses different types of herbicides (used small tablets and mix with fertilizer (the 1st application of fertilizer) before applying to the rice field). Last season 10 sachets of herbicides were used (price at 25,000LAK/sachet).

Diseases/insects:
· Bua is a key issue for BC rice production system (especially in the year where more rain occurs), but farmers did not use any pesticide to deal with this. 

Rice variety: 
· Thasano 11, TDK8 are the key rice varieties used. Usually farmers will exchange rice varieties with other farmers every three years or purchase from the rice research centre. The price for rice for seeding is 12,000-14,000LAK/kg (price at the rice research centre). 
· The rate is 2bags (35kg/bag)/ha=70kg

Other rice production inputs and costs: 
· Petrol -usually for soil preparation and harvesting (no hiring soil preparation or harvesting service), usually use around 30-35liters (around 700,000LAK/year) for the area of 1.6ha. if the family use soil preparation and harvesting service, only minimum petrol is use for rice transportation. 
· Purchasing of rice bag=300,000LAK/year. 
· Maintain tractor (who has tractor) = 580,000LAK/year.
· Small tractor= 47,000Thai Baht (last 25-30year)
· Weeding machine=1.5-2million LAK (last 4-5years)
Harvesting: 
· For using tractor-35,000LAK/bag (spend roughly 1-2days for the area of 2.7ha)
· For using weeding machine and using family labour-it is usually taken, 3days (2labour??) for the area of 1.6ha, then the family need to pay for threshing costs which cost around 50bags/4bags. 

Rice price (paddy): 
· Wet rice (harvest and sell)-5,300-5,600LAK/kg (2023 and sell in October).
· Dry rice-6,500-7,100LAK/kg (selling in September)

Productivity: 
· Max productivity received-160bags (40kg/bag), with condition of no insect, diseases, and have sufficient rice. Min productivity 100bags, with condition of some diseases and affected by drought (both from the area of 2.7ha). 
· Max-80bags(40kilo/bags), min-70bags from the area of 1.6ha. 

Other activities: 
· After wet season rice production, the family continue the dry season rice production (wet BC), and the dry season rice production is for selling only. The dry season rice production needs 4-5bags more of fertilizer, and farmers usually receive 10bags more than wet season rice production. 
· Livestock production-large ruminant is important livestock of the family. Each family usually has 5-12heads (sell 1-2heads/year for family expenses). Confined system is use for raising cattle (cut and carry system??), rice straw is important for cattle production in dry season, as animal need to be kept away from rice field. Animal manure is collected and use in the rice field (200kilo/year) or home garden. The family has some poultry. 

Issues for BC in wet season rice production: 
· Changing rain pattern (delay of rain cause rice not to germinate and spoiled at the beginning of production season).
· Weeds-if the rain is less, weeds will be more and require more weed control, as if the weed is not under control, it will affect rice productivity. 
Note: 80% of farmers are changing to BC system.

Notes from farmers who establish rice using transplanting system 

Farmer 1 -a new established family (separated from parent for roughly 2 years) has a total family member of 4 (2 family labours), the family has a total 2ha of land, and 1ha is dedicated for rice production. The family has 6 heads of cattle. Rice is the major income of the family, and this family produces both wet and dry season rice production. The family sell roughly 1.5T (at 7,000LAK/kg). 

Farmer 2- a total of 6 family members (4 family labours), has a total 4ha of land, and 3ha is dedicating to rice production. The family has 10 heads of cattle, and 2 buffaloes. The livestock is mainly for manure and keep it as family assets. Rice is the major income source of the family and generate roughly 30-40million/year (sold at 7,000LAK/kg). 

Family income: 
· Rice seems to play an important role in generating family income. The family earns roughly 7-8million a year from selling rice. The other family receives more than 30-40million LAK/year from selling rice. 

Family rice consumption: 
· The smaller family keeps around 30-40bags (35-40kg/bag) for family consumption and poultry (feeding chicken). The larger family saves more than 80bags (35-40kg/bag) for family consumption and poultry (chicken). 

Labour: 
· No labour is hired because the family produced rice in a mix system of transplanting and BC and use only family labour. The income is not enough to cover the labour costs. 
· If it is to hire it will cost 150,000LAK/day for transplanting and 2,000LAK/bundle of seeding (2,000bundles/ha). 
· No labour is hired because the family used a mix system between transplanting (2.5ha) and BC (0.5ha the first year of BC).
Note: Previously, exchange labour was practiced but has long been stopped. 

Table 8. Rice productivity for different systems

	
	Average (T)
	Max (T)
	Min (T)

	Transplanting 
	3.5
	3.8
	3

	BC
	2.5
	3
	2-2.3



· If no fertilizer is used, the rice yield would be 1-1.5T/ha
· In the past 10 year the highest rice productivity received was 3.8T and only one year. 

Fertilizer: 
· Recommended rate-6 bags/ha (50kilo/bag), however, in reality farmers used 4bags/ha (in this fertilizer rate farmer receives 3.5T/ha for transplanting and 2.5T/ha for BC). 
· Animal manure-animal manure applies at the 2nd soil preparation stage (700-800kg/ha), also when all rice is harvested, cattle will be leaving grazing rice straw in the rice field as a source of organic fertilizer. Farmers do not have idea regarding price of animal manure. 
· The main synthetic fertilizer used of the two households are: 
· 16-8-8 (price=830B/bag) and this formula is mainly for sandy soil, the rate is 2bags/ha for sandy soil for the 1st fertilization. For the second fertilization will be applied before rice get pregnant and use either of the two formulas at the rate 3bgas/ha (150kg), additional 10kg of fertilizer is used for the nursery. 
· 16-20-20 (price=900-1,000B/bag), this formula is mainly for clay soil.
· Both of them are the Crawn brand was mentioned, and it is a Thai brand. 
· If this fertilizer is to be loaned it would cost around 1,300-1,500B/bag
· Ploughing rice straw together with soil preparation is another way of increasing soil fertility. 
· When ask if fertilizer price increases would you still use same amount of fertilizer-farmers admitted that they have to use the same amount of fertilizer regardless of price, as if they don’t, production is said to be dropping. 

Rice variety: 
· TDK8 is mainly used and cost 11,000LAK/kilo (quantity per ha is missing?)
· The second family also produce rice variety and sell to the BP miller with the condition of 14% moisture content and free from the mix of other crops seeds. This rice would sell at different price (9,000LAK/kg (2023), 8,000LAK/kg (2022))

Table 9. Production calendar using transplanting establishment

	Activities 
	Month 
	Labour day

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	

	1st soil preparation (leave for 15 days for the weed to died)
	
	
	
	
	
	
	
	
	
	
	
	
	1*1.5d=1.5

	Soil preparation (for seedling bed)
	
	
	
	
	
	
	
	
	
	
	
	
	1*0.5d=0.5

	2nd soil preparation (harrowing to break the soil into small mass) + transplanting
	
	
	
	
	
	
	
	
	
	
	
	
	4*7d=28
(parallel process)

	1st fertilizer (when rice is 20 days)
Use either 16-8-8 or 16-20-20 (2bags/ha, 50kg/b)
	
	
	
	
	
	
	
	
	
	
	
	
	1*3hrs (0.3) =0.3

	2nd fertilizer (before rice gets pregnant)
Use either 16-8-8 or 16-20-20 (3bags/ha, 50kg/b)
	
	
	
	
	
	
	
	
	
	
	
	
	1*3hrs (0.3) =0.3

	Caring (water management)
	
	
	
	
	
	
	
	
	
	
	
	
	1*1hr (0.1) =0.1

	Harvesting (weeding machine)
	
	
	
	
	
	
	
	
	
	
	
	
	4*7d=28

	Leave rice to dry for a day, then bundle + pile up 
	
	
	
	
	
	
	
	
	
	
	
	
	2*7d=14

	Threshing + packing+ storing
	
	
	
	
	
	
	
	
	
	
	
	
	4*1d=4

	Total 
	
	
	
	
	
	
	
	
	
	
	
	
	76.7


Note: transplanting does not have lots of weed issue, no labour was hired. 

Harvesting: 
· The two families used weeding machine for harvesting rice, and this is costs roughly 8-10bags/100bags. 


Rice price: 
· Early harvesting season 6,500-6,700LAK/kg
· Late harvesting season-7,000-8,500LAK/kg

Disease/insect: 
· Bua (wood-mason (Orseolia oryzae)), and Phia, stem warm, farmers usually do nothing with these diseases as it does not affect rice productivity. 

Other inputs use: 
· Petrol-roughly 50liter/ha

Other off-farm activities and other crops production:
· House construction labour, rate 150,000LAK/day) for additional income sources.
· Spring onion, long-bean, and cucumber are for family consumption. 

Interconnection between activities: 
· Animal manure has been used for feeding fish.

Concluding Discussion 

These field notes provide a detailed description of rice production systems across the Sangthong, Xaythany, and Champhone districts in Laos. 

Rice cultivation remains the primary activity for farmers. Currently, many farm families lead a semi-subsistence lifestyle, so growing enough rice to meet family needs is vital, and selling the surplus for profit is important. These families usually take part in other agricultural activities - they keep a few cattle or goats, maintain fruit trees, and grow some cash crops and vegetables. 

Rice can be produced using several techniques that differ in the methods employed for crop establishment, nutrient management, weed management, harvesting, and post-harvest activities. The opportunity cost of farm family labour also influences the choice between rice-growing technologies – transplanting vs direct seeding, farm manure vs inorganic fertiliser application in nutrient management, manual vs chemical weeding and manual vs machine harvesting. Many farm labourers are attracted by rising wages off-farm, so there is an inducement to save labour by direct seeding and contract harvesting. Farm families that choose not to work off-farm may stick with traditional hand transplanting, hand weeding and harvesting. 

Lastly, these notes highlight that rice production is undergoing a significant transition, driven primarily by labour shortages and increasing production costs. Some interesting points to note:
· Migration of workers to urban areas and overseas is causing labour shortages, leading to increased mechanisation and changes in cultivation practices.
· While newer methods like broadcasting and direct seeding reduce labour needs, they often result in slightly lower yields compared to traditional transplanting. 
· Farmers heavily rely on inorganic fertilisers and herbicides to maintain yields, especially in broadcasting and direct seeding systems. Despite price increases, fertiliser use remains crucial, with farmers often resorting to loans to secure these inputs.
· Organic and GAP rice production systems, while attempted, have not gained widespread adoption due to challenges in meeting standards, limited market demand, and insufficient price premiums.
· Farmers are demonstrating adaptability by modifying their practices, but face ongoing challenges from pests, diseases, and changing weather patterns. The interconnection between rice production and other farming activities (like livestock) remains important for overall farm viability.
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