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Maize-Legume Intercropping: A Step Towards Improving Yields and Agricultural Practices in Timor-Leste


Introduction

Timor-Leste is experiencing a huge issue. The country experiences many problems in agriculture. Due to climate and geographical factors such as poor soil, steep slopes, highly variable rainfall, and the absence of sustainable agricultural practices, the country experiences low crop yields (ADB, 2024). More than half of the Timorese working population rely on subsistence farming to feed themselves (ILO & Democratic Republic of Timor-Leste, 2022). Should the problems of climate change and other geographical challenges worsen, food production could impact food security in a negative way, which may lead to hunger. This paper discusses the attempted solutions to these problems alongside the proposed solution of maize-legume intercropping.


Background on the Country and Family

Timor-Leste is an island country in Southeast Asia, located northwest of Australia in the Lesser Sunda Islands at the eastern end of the Indonesian archipelago (FAO, 2011a). The average temperature in Timor-Leste is 24 degrees Celsius. Average rainfall in Timor-Leste is approximately 1500 mm per year. The country has two seasons: the dry season and the wet season. Its dry season lasts from June to October, while its wet season lasts from November to May (UNDP, n.d.). The population of Timor-Leste as of 2025 is approximately 1.4 million, with 36% of the population, around 510,000, living in urban areas (Worldometer, n.d.). Twenty-seven percent of Timor-Leste’s population is acutely food insecure (WFP, n.d.). The country is led by a semi-presidentialist republic (Government of Timor-Leste, n.d.). A semi-presidentialist republic is a government system that includes a parliament and a popularly elected president and prime minister (Åberg & Sedelius, 2019). The country has an area of 1,487,000 hectares, of which 225,000 hectares are being cultivated. Out of the 225,000 hectares of cultivated land, 165,000 are dedicated to annual crops, while the remaining 60,000 are for permanent crops (FAO, 2011a). Thailand, another agricultural country in Southeast Asia, has an area of 51,312,000 hectares, of which 18,995,000 are being cultivated (FAO, 2011b). The average farm size in Timor-Leste is 1.01 hectares (Ministry of Agriculture & FAO, 2020). In comparison, Thailand has an average farm size of 4 hectares (Ministry of Agriculture & FAO, 2020).


Most jobs in Timor-Leste are in the service sector, accounting for 59.1% of total employment, while the agricultural and industrial sectors account for 26.9% and 13.5%, respectively. The average wage in Timor-Leste in 2021 was US$252 per month (ILO & Democratic Republic of Timor-Leste, 2022). The average family size in Timor-Leste is 5.8 (UNFPA, 2023). A typical meal in Timor-Leste consists of large amounts of rice with small amounts of leafy greens and other vegetables. When rice is not available, roots and tubers like cassava and taro are consumed (Dri et al., 2022). The staple food crops grown in Timor-Leste are rice and maize. Other food crops grown in Timor-Leste are cassava, sweet potato, taro, bananas, squash, kidney beans, soybeans, mung beans, peanuts, and white potatoes (FAO, 2011a). Farming in Timor-Leste is largely subsistence-based, meaning that most families grow their own crops (FAO, 2011a). Many dishes in Timor-Leste are cooked over fire (Noone, 2023). Basic education in Timor-Leste is free. However, many students cannot pay for transportation and textbooks (UNESCO, n.d.). Healthcare in Timor-Leste is also free at the point of service (ILO, 2021). Infrastructure in Timor-Leste is limited, restricting access to markets and essential services such as healthcare, education, and clean water (ADB, 2025). As a consequence of poor diets, a typical family in Timor-Leste often will experience malnutrition, child mortality, poor maternal health and hygiene practices, and limited access to water and sanitation (UNICEF, n.d.).


Challenge and Impact

Agricultural systems in Timor-Leste are some of the least developed in the world, resulting in annual and perennial crop yields being extremely low compared to neighboring countries (ADB, n.d.). There has been great progress for sustainable agriculture in Timor-Leste (ADB, n.d.). Rice cultivation has expanded significantly since 2005. However, despite investment by the government, total rice production has stagnated from 2005 to 2015 (ADB, n.d.). Rice production doubled from 2016 to 2021 due to the development and implementation of a range of agricultural-related activities and policies (Democratic Republic of Timor-Leste, 2021). However, Timor-Leste still faces low agricultural yields, which can be attributed to poor soil, steep slopes, highly variable rainfall, and the absence of climate-smart and good agricultural practices (ADB, 2024). These factors are significant, as 439,800 adults in Timor-Leste’s workforce depend on subsistence farming as their main work. These factors have a greater impact on rural communities, as people living in rural areas are more likely to have subsistence farming as their main work (61.2%), whereas only 43.9% of people in urbanized areas have their main work as subsistence farming (ILO & Democratic Republic of Timor-Leste, 2022). Unsustainable agriculture practices such as slash-and-burn agriculture have led to rapid deforestation. Deforested areas are more prone to erosion and have reduced water-holding capacity (World Vision, n.d.).


Neighboring countries in Southeast Asia are experiencing similar issues. These countries have lost most of their forests, exacerbating soil erosion in the area and therefore reducing agricultural output (Lai, 2022). In regions such as southwestern China, northern Thailand, Vietnam, and Laos, terracing is a crucial technique employed for the reclamation of sloped terrain, preventing eroded soil from washing away (Huang et al., 2022). By shortening the long slope into shorter, leveled steps, heavy rains soak into the soil rather than run off and cause erosion (NRCS, 2021). The Philippines has also been suffering from soil erosion as a result of deforestation. Terraces have been used in the Philippines for more than 2000 years to combat soil erosion (UNESCO, n.d.-a). Some important terraces in the Philippines are the Ifugao Rice Terraces, a UNESCO World Heritage site (Dulawan, n.d.). They are culturally and agriculturally significant, a beautiful embodiment of indigenous knowledge.


Recommendations

To address slash-and-burn agriculture, soil erosion, and many forms of ecological degradation, the Fukuoka system was implemented in Timor-Leste. The Fukuoka system is a non-destructive and cost-effective way of planting in hilly regions. Also, agroforestry, a management system that integrates trees, agricultural crops, and animal farming, has been tried and tested in order to provide a diverse range of ecosystem services. However, the success rate was only about 50%, mainly due to the lack of rain following the dispersal of the seed balls, browsing by animals in early stages, and poor seed quality (Paudel et al., 2022). Also, agroforestry does not fully dedicate land to the crops commonly cultivated for food.


Another local solution that has been tried is terracing. The soil on steep hillsides that are frequently used for agriculture is at risk for washing away. Terraces have been established to hold the soil together and prevent the soil from washing away (SeedChange, 2020). However, terracing is very labor-intensive (GeoPard, n.d.). The Dili to Anairo Road Development Corridor (DARDC) project was implemented from 2014 to 2019, aimed at enhancing the resilience of watershed systems through the improvement of natural resource management, encompassing forests, soil, and water, to ensure the provision of sustained ecosystem services for local residents. It introduced agroforestry systems to more than 200 hectares of community land. It also introduced the Fukuoka system. As of 2018, 84.5 hectares of agroforestry had been completed (Paudel et al., 2022). 


Another solution is crop rotation to help improve crop yields, which are greatly affected by soil erosion and sedimentation in Timor-Leste. Crop rotation can improve crop yields, reduce erosion and sedimentation, and increase the water available for plants (NRCS, 2009). However, the logistics and management are complex and hard to implement (Agri Studoc, 2023). Crop yields can be further improved with fertilizer application to restore nutrients in the soil (Stewart & E, 2025). However, incorrect fertilizer usage could result in a nutrient imbalance and cause harm to humans, animals, and the environment (AI-Com & MAF, 2020). Furthermore, the high cost, among other reasons, is why the farmers do not normally use fertilizer (FAO, 2011a).


Similar to crop rotation, adoption of a maize-legume intercropping system could help mitigate the effect of soil erosion on crop yields. Intercropping is the agroecological practice of promoting plant diversity within crop fields. It involves planting two or more different plants in the same field at the same time (Pierre et al., 2023). It comes with numerous benefits, such as the reduction of soil erosion and runoff and the potential to increase yields (Huss et al., 2022). Maize-legume intercropping is widespread in Africa, Latin America, and parts of Asia and is gaining popularity in Europe and North America (Pierre et al., 2023). The impact to achieve is the reduction of soil erosion, increasing the soil fertility of the crop fields, and increasing yields of Timorese farms. However, intercropping has a few disadvantages. It has increased management complexity and increased labor requirements (Huss et al., 2022). International development organizations and civic organizations, along with the government, would fund, manage, and lead intercropping projects. This approach would require seeds of both maize and mung bean and would need volunteers to facilitate the educating of farmers on intercropping. Organization workers would travel to key villages and hold educational seminars regarding the benefits of maize-legume intercropping and how to practice it. They would maintain contact with these farmers and partner closely with a select few to encourage other farmers to adopt this practice, effectively serving as ambassadors. The government can provide high-yield seeds for a period to incentivize the local farmers. Excess produce can be bought by the government. Maize seeds and mung bean seeds would be easy to access, as they are already widely grown in Timor-Leste (FAO, 2011a). Maize-legume intercropping is very sustainable, as it promotes biodiversity and reduces soil erosion (Pierre et al., 2023; Huss et al., 2022).


Conclusion

Timor-Leste faces challenges in its agricultural sector. Its agricultural productivity is low due to the many factors in its geography, such as poor soil, steep slopes, highly variable rainfall, and the absence of climate-smart and good agricultural practices. This is a serious problem, as a significant portion of the population relies on subsistence farming. Although there have been attempts at solving this issue, Timor-Leste still experiences low agricultural yields. However, maize-legume intercropping could be an effective solution to this problem. Unlike agroforestry, maize-legume intercropping makes use of crops that Timorese farmers already grow; unlike terracing, it is less labor-intensive; and unlike crop rotation fertilizer, it is affordable. Timor-Leste could see a future where the quality of the land is preserved and produces enough food to feed the country.
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