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ABSTRACT
In the rice sector, the adoption of new technologies such as the System of Rice Intensification (SRI) is one of the best options to improve productivity and increase rice production in Burkina Faso, where high domestic demand leads to massive outflows of foreign currency every year. The objective of this study is to analyze the factors influencing the adoption of the intensive rice cultivation system in the developed lowland of Songo II, a village located in the Pô commune in the Nahouri province. To this end, a survey was conducted in 2024 with twenty-five (25) rice farmers from the site using a standardized questionnaire. The results showed certain advantages in practicing the intensive rice cultivation system, notably, the increase in yield (6222 kg/ha for the intensive rice cultivation system compared to 4444 kg/ha for the traditional system) and the reduction in the amount of seed used. Nevertheless, a number of difficulties have been noted. Indeed, most of the respondents find sowing and thinning to one plant per hill quite tedious and slow, the time required for practicing the intensive rice cultivation system, the insufficiency of organic fertilizer and the lack of labor, and the absence of water to cope with climatic hazards. Moreover, the intensity of adoption of a new agricultural technology is positively influenced by its economic profitability (gross margin of 439,400 FCFA for the intensive rice farming system compared to 417,800 FCFA for the traditional system), the labor demand of the technological package, as well as the level of investment required for the farming technique and its ease of implementation, and contact with agricultural extension services. Given the benefits highlighted by producers and considering that the intensive rice cultivation system represents a technological package that already encompasses good agricultural practices, it could be recommended to rice growers to rely on the positive aspects identified to improve their usual practices. However, this approach must be considered within the context of adapting to their socio-economic and agro-ecological production conditions to facilitate its adoption.
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In Burkina Faso, rice occupies an important place in the country's food security policy due to high domestic demand. It has become the main food for the population, particularly in urban areas, due to changes in people's eating habits. Moreover, national rice production increased from 195,102 tonnes in 2008 to 319,390 tonnes in 2012 (DGESS, 2014). This increase is linked to the adoption of a national rice development strategy (SNDR) and input subsidies (MAHRH, 2011). This revival of rice production has mainly allowed for the expansion of cultivated areas, which thus increased from 79,112 ha in 2008 to 136,864 ha in 2012 (DGESS, 2014). However, rice yield did not change, and it is rather the increase in cultivated areas that would be responsible for the rise in production. Despite this increase, the amount of rice produced nationally covers only 47% of consumption needs, forcing the country to import the remainder (Guissou and Ilboudo, 2012). Among the many challenges facing rice production are the increase and intensification of national production (MAHRH, 2011). It is therefore necessary to redouble efforts in implementing the production process in order to improve yields and optimally manage the available resources (Ouédraogo et al., 2011). To this end, the adoption of the System of Rice Intensification could represent an opportunity for improving rice yields. This system, which originated in Madagascar (Uphoff, 2015), is expanding in many countries in Africa (Belem and Oscar, 2013; Uphoff, 2015). Indeed, the expression of the rice plant's potential has been described as one of the qualities attributable to the practice of the System of Rice Intensification (Uphoff, 2015). In the rice sector, the development and introduction of new technologies (improved rice varieties, good practices including the System of Rice Intensification) remain good options to improve productivity and increase rice production in Burkina Faso. It is with this in mind that national and international research structures (INERA, university centers) have developed technological packages, offering multiple advantages in terms of improving rice productivity. Despite research efforts, dissemination programs, and the promotion of good agricultural practices in rice cultivation, farm productivity remains low in almost all rice-producing areas of the country. This is partly due to the low adoption rates of innovations proposed by research organizations. Therefore, increasing agricultural productivity increasingly depends on the adoption of high-yield technologies (Zeller, et al. 1998). However, the technical performance of an agricultural technology is not enough to determine its adoption by producers. This raises the central question of which factors could encourage the adoption (use) of the System of Rice Intensification by rice farmers in Burkina Faso in general, and those in the developed lowland of Songo II in particular. The aim of this study is to analyze the factors that influence the adoption of good agricultural practices, particularly the System of Rice Intensification, by rice farmers in the developed lowlands of Songo II in the Commune of Pô in order to increase rice productivity.

2. METHODOLOGY
2.1. Material
The developed lowland studied in this report is located in the village of Songo II, 20 km from the urban commune of Pô. The developed lowland covers 80 hectares. The main climatic factors are rainfall, winds, and evaporation. The Commune of Pô is characterized by two main seasons: a rainy season from May to October and a dry season from November to April. Rainfall varies between 900 and 1200 mm. The commune of Pô is indeed surrounded by granite massifs, whose valleys consist of vertisols. The plant resources of the Nahouri province are heavily dependent on climatic characteristics and the different soil horizons. Nowadays, however, this vegetation reflects much more the result of a devastating human impact at the regional scale, caused by overexploitation of the land and significant deforestation of the wooded savannah (in the south and west of the province). The characteristic species of the plant formation are Terminalia Laxiflora, Acacia seval, Parkia biglobosa, Adansonia digitata, Butvrossnernum parkia, Anogeissus leiocarpus, Nauclea laxifloria. The forage species consist of grasses, dominant species of the shrub savanna.
2.2. Méthods
Two data collection techniques were used for the survey. These are documentary research and structured interviews. The documentary research allowed us to gather information on the Intensive Rice Cultivation System. Moreover, it enabled us to learn about the existing rice production systems in Burkina Faso as well as those known in the Nahouri province. The standardized survey questionnaire focused on identifying the respondent, practices in the two rice production systems, evaluating yields and expenses, and the difficulties in implementing and adopting the System of Rice Intensification by the respondents. It was administered to a sample of twenty-five (25) rice farmers from the site during the period from July to August 2024, including 15 men and 10 women.
[bookmark: _Toc147582718]2.3. Data processing
[bookmark: _Toc147582616][bookmark: _Toc147582719][bookmark: _Toc147582906]The data collected were organized by theme. For the quantitative data, the analysis was based on statistical methods and served to identify trends, expressed as percentages using Excel spreadsheets. The statistical analysis was carried out with SPSS software. For the qualitative data, the analysis consisted of looking for similarities in the descriptions.
3. RESULTS and DISCUSSION
[bookmark: _Toc147582720][bookmark: _Toc147582907]3.1. Résults
[bookmark: _Toc147582721][bookmark: _Toc147582908]3.1.1. Socio-demographic characteristics of the respondents
Table 1 presents the socio-demographic characteristics of the surveyed producers. The surveyed rice farmers were adult men and women. Their ages ranged from 35 to 58 years, with an average age of 54 years for men and 35 years for women. However, the level of education was quite low. In fact, only about 7% of respondents had received primary education. Others, however, had been introduced to literacy in Kasséna. Two categories of producers have been identified. Producers who practiced the Traditional System are the most numerous, accounting for 87%. On the other hand, those who practiced the Intensive Rice Farming System are less numerous (13%). No producer practices both the Intensive Rice Farming System and the Traditional System. Regarding the second category, all female producers practice the rice farming system (100%). No female producer practices the Intensive Rice Farming System, nor both the Intensive Rice Farming System and the Traditional System. The respondents engaged in agriculture as their main activity. However, rice production represents their secondary activity, along with trade and livestock farming, and is their main source of income. To meet the needs of their families, the respondents say they focus more on producing crops such as maize, cowpeas, sorghum, and sweet potatoes. According to the producers, rice farming alone does not allow them to meet their family needs given the large household sizes and the small plots allocated to each rice farmer in the developed lowlands. The producers also mentioned increasing difficulties in rice cultivation, particularly the irregularity of rainfall due to climate change and the unavailability of chemical fertilizers, as well as their prices being beyond the producers' reach. This, in fact, is leading them towards crops that are less demanding in terms of water and chemical fertilizers.

[bookmark: _Toc146926007]Table 1 : Socio-demographic characteristics of the surveys
	Systems
	Producer (%)
	Age (ans)
	Producer (%)
	Age (ans)

	SRI
	13
	30
	0
	0

	ST
	87
	58
	100
	35

	SRI et ST
	0
	0
	0
	0


[bookmark: _Toc147582722][bookmark: _Toc147582909]Legendre: SRI: System of Intensive Rice Cultivation; SRI: ST: Traditional System
3.1.2. Characterization of the technical route
Table 2 shows the level of adoption of agricultural practices. In the lowland area of Songo II, two tools are used for soil preparation: plowing using animal-drawn cultivation with oxen for the wealthier rice farmers, and using a hoe for the others. The sowing method is both direct seeding and dibble planting, both in SRI plots and in the Traditional System plots. It should be noted that sowing is done in rows on a flat surface, regardless of the production system. The number of seedlings kept per hill is 1 seedling per hill for SRI and 3 to 4 seedlings for the Traditional System after thinning. The rice varieties used are FKR 19 and TS 2. Weeding is practiced in both production systems, but the number of weeding sessions is higher in SRI (3 to 4 times) than in the Traditional System (1 to 2 times). Some rice farmers use chemical weeding in plots under the Traditional System. The use of organic fertilizer remains low in both systems, especially in terms of adhering to recommended doses. It should be noted that in SRI, the recommended dose of organic fertilizer is 10 to 15 tons per hectare. As for chemical fertilizer, the vast majority of rice farmers use NPK and urea regardless of the production system, at acceptable doses thanks to government-subsidized fertilizer. Regarding water management, it is not implemented since the lowland areas do not have an irrigation system.

[bookmark: _Toc146926008]Table 2: Level of adoption of farming practices
	System
	Plants /poquet
	Water Management
	Weeding
	Organic fertilization
	Chemical fertilization
	Herbicide use

	SRI
	1
	-
	100
	100
	100
	0

	ST
	3 à 4
	-
	100
	26,1
	91,3
	30,43


[bookmark: _Toc147582723][bookmark: _Toc147582910]Legendre: SRI: System of Intensive Rice Cultivation; SRI: ST: Traditional System

3.1.3. Producers' perception of rice yields
[bookmark: _Toc147582724][bookmark: _Toc147582911]According to the respondents, based on the results presented during guided visits to demonstration plots conducted by the agricultural officer responsible for technical supervision of the site in collaboration with rice farmers over several years, and based on their own experiences in implementing the Intensive Rice Cultivation System, the finding is clear: the paddy rice yield is significantly higher under the Intensive Rice Cultivation System than under the Traditional System, regardless of the climatic conditions recorded during the agricultural season.
3.1.4. Perception of economic profitability based on the type of crop management
[bookmark: _Toc147582725][bookmark: _Toc147582912]3.1.4.1. Overview of the workforce
[bookmark: _Toc146926004]Table 3 shows the labor demand according to the rice farming system. The labor used on the production plots was primarily family labor; however, external contract labor was hired for large-scale agricultural operations such as sowing, weeding, threshing, and harvesting.
Table 3 : Labor demand based on the system
	System
	Labor
	Sowing
	Weeding
	Harvest
	Total

	SRI
	24
	49
	222
	50
	345

	ST
	36
	49
	74
	50
	209


Legendre: SRI: System of Intensive Rice Cultivation; SRI: ST: Traditional System
[bookmark: _Toc147582726][bookmark: _Toc147582913]3.1.4.2. Cost of rice production
[bookmark: _Toc146926005]The total production costs of rice mainly concern plowing, sowing, harvesting, and inputs. Table 4 summarizes these results. The total production costs of the SRI system are higher than those of the traditional system, with average total values of 805,000 and 471,000 FCFA for SRI and the Traditional System, respectively. Plowing and chemical fertilizers are the most costly expenses regardless of the production system. However, it should be noted that plowing costs are higher in the System of Intensive Rice Cultivation.
Table 4: Production cost by system in CFA francs for one hectare of rice
	System 
	Labor 
	Sowing
	Weeding
	Harvest
	Organic fertilizers
	Chemical fertilizers
	Total costs

	SRI
	36000
	73500
	333000
	75000
	62500
	225000
	805000

	ST
	54000
	73500
	111000
	75000
	20000
	137500
	471000


Legendre: SRI: System of Intensive Rice Cultivation; SRI: ST: Traditional System
[bookmark: _Toc147582727][bookmark: _Toc147582914]3.1.4.3. Economic profitability
[bookmark: _Toc146926006]Table 5 shows the production, total production costs, selling prices based on the price per kg (200 FCFA) of paddy rice from buyers coming from neighboring Ghana, as well as the gross margins for each system. The total production costs of the Intensive Rice Farming system are the highest. The higher the production costs, the higher the yields and the gross margins tend to increase.
Table 5 : Profitability of systems
	System 
	Cost total (FCFA/ha)
	Yield (kg/ha)
	Selling price (FCFA/ha)
	Gross margin (FCFA/ha)

	SRI
	805000
	6222
	1 244 400
	439 400

	ST
	471000
	4444
	888 800
	417 800


Legendre: SRI: System of Intensive Rice Cultivation; SRI: ST: Traditional System
[bookmark: _Toc147582728][bookmark: _Toc147582915]3.2. Discussion
[bookmark: _Toc147582729][bookmark: _Toc147582916]3.2.1. Socio-demographic characteristics of the respondents
The education level of rice farmers remains low in the Songo II lowland area. This does not facilitate the learning and application of new techniques in the field. Indeed, the survey results show that the 8% of respondents who have practiced SRI are young and are part of the 7% of rice farmers with at least a minimum level of education. The level of compost pit equipment remains insufficient. When they exist, their utilization rate is low. Despite the existence of family labor, the farmers surveyed resort to external labor. This situation is explained by the fact that the number of active workers available to carry out farm operations is far lower than the actual number of workers. Indeed, this is linked to the departure of young people to gold mining sites or to engaging in other non-agricultural activities. According to Kaboré (2007) and MAHRH (2011), the labor problem is a general constraint for agriculture in Burkina Faso. The unavailability of labor to carry out certain farm operations on time constitutes a major constraint for adhering to the recommended technical guidelines.
[bookmark: _Toc147582730][bookmark: _Toc147582917]3.2.2. Determinants of adopting a new technology in farming communities
[bookmark: _Toc147582731]3.2.2.1. Contact with extension services
[bookmark: _Toc147582732]When a new technology is introduced in an environment, there is often significant uncertainty about its effectiveness under local conditions. This uncertainty decreases over time as some farmers in the area, in contact with extension agents, use it and gain experience with it, then serve as a reference for other farmers in the area. This highlights the importance of training in the process of adopting new agricultural technologies, including the System of Rice Intensification. Indeed, the knowledge and information received by the producer through extension services can influence their decision to adopt the new technology. These findings are consistent with those of Issoufou et al. (2017), which demonstrate the positive influence of extension services on the adoption of an agricultural innovation.
3.2.2.2. Economic profitability of the new technology
[bookmark: _Toc147582733]According to respondents, economic profitability is the primary criterion for choosing a production technique. However, although demonstration tests conducted by the agricultural officer responsible for technical supervision in the lowland showed good growth performance of rice plants in terms of vegetative development both in the Intensive Rice System plots and in the Traditional System plots, the yield—although higher in the Intensive Rice System compared to the Traditional System—shows that its gross margins do not differ significantly from those of the Traditional System. This could be explained by the significant amount of hired labor used in production, especially for weeding in the Intensive Rice System, due to the unavailability of family labor and its high cost.
3.2.2.3. Requirement for the technological package in terms of labor
[bookmark: _Toc147582734]The unavailability of labor for carrying out certain farming operations on time constitutes a major constraint for adhering to the recommended technical itineraries in the Intensive Rice Cultivation System. In particular, the meticulous work involved in handling young seedlings (during transplanting or during thinning after sowing) as well as the additional work required for weeding. This situation discourages the majority of rice farmers from adopting this technology in the lowland areas of Songo II.
3.2.3. Level of investment in crop management
[bookmark: _Toc147582735]The practice of the System of Intensive Rice Cultivation requires a minimum, particularly in terms of manure pits for compost production and the purchase of certain farming tools, especially for weeding and hoeing. However, survey results reveal a low level of compost pit equipment among respondents. And even when they exist, their usage rate remains low. These data are consistent with the national situation regarding compost pits. Indeed, according to MAFAP (2013), the use of organic fertilizer in Burkina Faso is not only low but also declining (33.4% in 2008; 22.9% in 2009; and 21.6% in 2010).
3.2.4. Ease of technology implementation
[bookmark: _Toc147582617][bookmark: _Toc147582736][bookmark: _Toc147582918]Intermittent water management and weeding are one of the foundations of the System of Rice Intensification, although they are applied weakly in the Traditional System. However, they have been a constraint in the full implementation of the principles of the System of Rice Intensification for the majority of rice farmers. Many producers lack time for weeding. And intermittent water management is not a priority since the lowland does not have an irrigation system. Survey results also revealed that there is low use of chemical inputs by producers, especially in years when the lowland does not benefit from state-subsidized fertilizers. This is due to their unavailability, but mainly to their high cost on the market. Organic fertilizers present some constraints related to their availability.
4. CONCLUSION
The objective of this study was to analyze the determinants of the adoption (level of adoption) of the intensive rice farming system in the reclaimed lowlands of Songo II in the municipality of Pô. Improving rice productivity allows rice farmers to obtain a substantial portion of rice for sale. This enables them to better handle family expenses, particularly children's schooling and health issues. Nevertheless, a number of difficulties were identified. Most found sowing and thinning to one plant per hill quite tedious and slow, the time required by the practice of the System of Rice Intensification, the insufficiency of organic fertilizer and the lack of labor, and the absence of water to cope with climatic hazards. This also implies that work needs to be done upstream to further mechanize rice farming and to effectively manage water in these lowlands developed with boreholes equipped with solar pumps for irrigation. The factors determining the adoption of a new agricultural technology are its economic profitability, the labor requirements of the technological package, as well as the level of investment of the cultivation technique and its ease of implementation. We therefore recommend that rice farmers actively participate in training and information sessions on the new technologies introduced, especially the System of Rice Intensification. Given the benefits noted by the producers and considering that the System of Rice Intensification represents a technological package that already includes good agricultural practices, it could be recommended to rice farmers to rely on the positive aspects highlighted to improve their usual practices. However, this approach must be framed within a perspective of adaptation to the socioeconomic and agro-ecological production conditions of the farmers in order to facilitate its adoption.
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