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Abstract
This study explored the determinants of FARO Variety Adoption and Intensity among Smallholder Rice Farmers in South-West Nigeria. Primary data were collected using structured interview schedule as the main instrument in an endeavor to achieve the work. Data was collected from a total of 240 rice farmers using a multi-stage sampling method. Descriptive statistics and inferential statistics were used to analyze the data. The result indicated that most of the farmers are in the 41–50 years age group (30.4 %), male (67.5 %), married (80 %), and have household sizes of 5–8, with secondary education (54.2 %). The mean farm size is 4.8 ha with a mean of 12.6 years of experience in farming. FARO 44 has extremely high adoption (88.8 %) due to its yield potential, early maturity, and high knowledge among farmers. FARO 52 (33.3 %) and FARO 55 (20.4 %) undergo discontinue due to handicaps such as poor grain quality and heterogeneous ripening. Significant barriers to adoption are poor access to credit, poor seed availability, poor extension services, poor land access, pest and disease issues, flooding risk, and poor market outlets. Interestingly, farm experience alone was statistically significant (r = 0.15; p = 0.02) in relation to FARO adoption, while age, education, family size, farm size, and distance to farm were not significant. These findings are in line with broader evidence in South-West Nigeria, in which farm experience, education, exposure to extension, credit access, and access to improved seeds significantly influence the adoption. More broadly, this study underscores the central contributions of variety attributes, experience, and institutional facilitation in driving FARO rice adoption.
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Introduction
Rice is still a paramount food staple throughout West Africa and a primary source of rural livelihood in Nigeria. Although national production has registered consistent upward trends in recent years, local supply continues to lag behind consumption growth, necessitating sustained recourse to imports to fill the gap (FAO, 2020). Raising productivity through adoption of better varieties and related technologies is thus at the heart of any national food security and rural development strategy (Checco, 2023; John, 2023).
FARO cultivars which are products of national and international breeding collaboration for yield and adaptability improvement in Nigerian environments have been promoted by research and extension institutions as a means of intensifying production levels and resilience (Kamai et al., 2020; John, 2023). But there seem to be uneven adoption of FARO cultivar and complementary practice across regions and farming systems as some recent adoption research underscores the fact that varietal adoption is not only determined by varietal traits (yield, maturity, response to inputs) but also by extension coverage, seed and credit availability, market demand, and farmers' attitudes (Checco, 2023; Amoussohoui, 2024). For Nigeria, southwest and north-central state evidence shows variable adoption of improved varieties and welfare impacts indicating that simple promotion of varieties without consideration for institutional and market limitations tends to result in modest gains (John, 2023; FAO, 2020; Solaja, 2024).
Beyond varietal traits, the contemporary agricultural challenges such as climate unpredictability, labour shortages, and rising input costs call for technologies that are resource-saving (reduced water and nitrogen), labour-reducing, and suited to local agro-ecologies (Ojo, 2023; Enyi, 2025). Extension strategies that link seed systems, timely advisory services, and market information with credit and post-harvest services appear most effective in converting yield increases into household income and food security (Amoussohoui, 2024; Checco, 2023). Evidence from recent Nigerian studies underlines the importance of context-sensitive dissemination: farmers adopt technologies if they are demonstrably profitable, accessible via local seed channels, and backed by genuine off-take opportunities (John, 2023; Solaja, 2024).
Despite a growing body of work on improved rice technologies, in-depth, site-specific research combining socio-economic profiling, intensity of FARO adoption, institutional support (ADP, FADAMA), and post-adoption constraints particularly in the South-West where diverse ecologies produce Fadama, lowland, upland and heritage 'Ofada' systems is still scarce. This study bridges this gap by describing farmers' socio-economic profiles, measuring adoption levels of FARO varieties and associated practices, identifying adoption constraints, and analyzing the relationship between farmer profiles and adoption intensity. The findings are to inform extension programming that pairs improved genetics with appropriate delivery mechanisms seed access, finance, and market linkages aimed at scaling up uptake and translating productivity gains into household welfare improvement.
Methodology
The study was carried out in six Local Government Areas across Ekiti and Ondo States, Nigeria, regions widely known for their strong agrarian base and deep reliance on agriculture as a livelihood. Ekiti State lies on latitude 7°40′N and longitude 5°15′E while Ondo State lies 8between latitudes 5°45′N and 8°15′N and longitudes 4°30′E and 6°E. The states are predominantly rural, with over 70% of its population engaged in farming activities, especially food crop production (NBS, 2021). These two states were chosen as the study location because of their long-standing tradition in crop production and their significant role in rice cultivation.

Sampling Technique and Sample size
The study employed multi-stage sampling technique to systematically reach rice farmers across the two states. In the first stage, three Local Government Areas were purposively selected from each state based on their level of involvement in rice production. In Ekiti State, Gbonyin, Ido-Osi, and Irepodun/Ifelodun were chosen, while Akure North, Akure South, and Owo were selected from Ondo State. This careful selection ensured that only LGAs with a strong presence of rice farming activities were included, thereby increasing the reliability and relevance of the findings.
In the second stage, four rice-farming communities were selected from each Local Government Area, bringing the total number of communities studied to 24. At the third stage, ten rice farmers were purposively selected from each of the chosen communities, making a total of 240 respondents. This multi-layered approach provided a representative pool of rice farmers, ensuring diversity in farming practices, experiences, and perspectives. The farmers were approached with sensitivity, and their participation was entirely voluntary, with care taken to ensure that the sample reflected both small and medium scale rice producers.
Data for the study were measured at nominal, ordinal, and interval scales, while the data were analyzed using descriptive statistics (mean scores, frequencies, percentages) and inferential statistics (Pearson correlation).
Results and Discussion
Socioeconomic Charateristics
The result in Table 1 show that the farmers are mostly married (80 %), with usual 5 – 8 member households (59.6 %), providing useful family labor (Fakoyede, 2020) and the Mean farm size is 4.8 ha; average farming experience is 12.6 years indicates huge expertise and decision making capacity (Ibrahim et al., 2024). 
Table 1: Distribution of respondents according to socioeconomic characteristics
	Socio-Economic Characteristics
	Participants (n=240)
Frequency
	Percentage (%)
	Mean ([image: ])
	SD

	Marital Status
	
	
	
	

	Single
	20
	8.3
	
	

	Married
	192
	80
	
	

	Divorced
	5
	2.1
	
	

	Separated
	9
	3.8
	
	

	Widowed
	14
	5.8
	
	

	Religion
	
	
	
	

	Christianity
	122
	50.8
	
	

	Islam
	84
	35.0
	
	

	Traditional
	31
	12.9
	
	

	Others
	3
	1.3
	
	

	Household Size (number)
	
	
	
	

	1-4
	78
	32.5
	
	

	5-8
	143
	59.6
	5
	2

	≥ 9
	19
	7.9
	
	

	Farming Experience
	
	
	
	

	≤ 5
	18
	7.5
	
	

	6 – 10
	81
	33.8
	
	

	11- 15
	75
	31.3
	12.6
	5.3

	≥ 16
	66
	27.5
	
	

	Farm Size (Ha)
	
	
	
	

	≤ 1
	61
	25.4
	
	

	1.1 - 4.0
	129
	53.8
	4.8
	2.8

	4.1 - 8.0
	26
	10.8
	
	

	8.1 - 12.0
	19
	7.9
	
	

	≥ 12.1
	5
	2.1
	
	


Source: Field survey, 2024

From the result of the study, Figure 1 shows that most of the respondents are aged between 41–50 years (30.4 %), followed by 31 – 40 years (21.3 %), with an average age of 45. This positions most of the farmers at their prime years of productivity and open to innovation as older farmers were less likely to adopt new technologies (Achukwu et al. 2023). Figure 2 reveal the farming labor is largely male (67.5 %), while the women (32.5 %) are mostly occupied in post-harvest handling and marketing also identified by Okunlola et al. (2020) and Obot et al. (2022). Figure 3 show that most farmers (54.2 %) attained secondary education, which is most likely to enhance their capacity to assimilate innovations (Raheem et al., 2023).

Figure 1: Bar-chart showing distribution of respondents according to Age
Source: Field survey, 2024


Figure 2: Pie-chart showing distribution of respondents according to Sex
Source: Field survey, 2024


Figure 3: Line-chart showing distribution of respondents Level of Education
Source: Field survey, 2024

Result of Table 2 indicates FARO 44 was adopted by 88.8 % of farmers, which shows massive preference for its great yield capacity, early maturity, and high recognizable which contribute a lot to it being popular. This brings yield and maturity characters into spotlight as key drivers of adoption. The result also shows that FARO 52 (33.3 %) and FARO 55 (20.4 %) had poor adoption with many discontinuing its adoption due to the criticism over "rice shaft" problems in FARO 52 and asynchronous maturity and post-harvest losses in FARO 55 reflecting poor variety performance and risk aversion. Most of the farmers less adopt irrigation techniques they lamented seriously about the cost and challenges associated with irrigation tools and technical application, hence they prefer to go for early maturing FARO and depend on rainfed and swamp water bed. This is in accordance with Ogunwande (2022) who stated that a major challenge in implementing localized irrigation systems is the inability to access credit, as these systems require significant labour to distribute water effectively across the farm. Furthermore, the result shows that low knowledge may have delayed adoption of other FARO types. This is aggravated by poor extension delivery, poor ICT capacity, and denied access to agricultural information a widely cited impediment to technology adoption.






Table 2: Distribution of respondents according to the Adoption of FARO rice varieties and associated technologies
	Adoption of FARO rice
	Adopted
Freq.   (%)
	Discontinued 
Freq.   (%)
	Not Adopted
Freq.   (%)
	Mean ([image: ])
	SD

	FARO 44
	213   (88.8)
	27    (11.0)
	0      (0.0)
	1.89*
	0.32 

	FARO 52
	0       (0.0)
	80    (33.3)
	160     (66.7)
	0.33
	0.47 

	FARO 55
	0       (0.0)
	49    (20.4)
	191     (79.6)
	0.20
	0.40 

	FARO 56
	0       (0.0)
	11    (4.6)
	229     (95.4)
	0.05
	0.21 

	FARO 15
	0       (0.0)
	0      (0.0)
	240     (100)
	0.00
	0.00 

	FARO 51
	0       (0.0)
	0      (0.0)
	240     (100.0)
	0.00
	0.00 

	FARO 60
	0       (0.0)
	0       (0.0)
	240     (100.0)
	0.00
	0.00 

	FARO 61
	0       (0.0)
	0       (0.0)
	240     (100.0)
	0.00
	0.00 

	FARO 66
	0       (0.0)
	0       (0.0)
	240     (100.0)
	0.00
	0.00 

	FARO 67
	0       (0.0)
	0       (0.0)
	240     (100.0)
	0.00
	0.00 

	FARO 48
	0       (0.0)
	0       (0.0)
	240     (100.0)
	0.00
	0.00 

	FARO 49
	0       (0.0)
	0       (0.0)
	240     (100.0)
	0.00
	0.00 

	FARO 58
	0       (0.0)
	0       (0.0)
	240     (100.0)
	0.00
	0.00 

	FARO 59
	0       (0.0)
	0       (0.0)
	240     (100.0)
	0.00
	0.00 

	FARO 65
	0       (0.0)
	0       (0.0)
	240     (100.0)
	0.00
	0.00 

	Grand mean
	
	
	
	0.16
	

	Associated technologies
	Adopted
Freq.   (%)
	Discontinued 
Freq.   (%)
	Not Adopted
Freq.   (%)
	Mean ([image: ])
	SD

	Land choice and preparation
	240    (100.0)
	0       (0.0)
	0     (0.0)
	2.00*
	0.00 

	Seed treatment
	240    (100.0)
	0       (0.0)
	0     (0.0)
	2.00*
	0.00 

	Broadcasting 
	240    (100.0)
	0       (0.0)
	0     (0.0)
	2.00*
	0.00 

	Transplanting 
	240    (100.0)
	0       (0.0)
	0     (0.0)
	2.00*
	0.00 

	Weeding
	240    (100.0)
	0       (0.0)
	0     (0.0)
	2.00*
	0.00 

	Fertilizer application
	240    (100.0)
	0       (0.0)
	0     (0.0)
	2.00*
	0.00 

	Herbicides utilization
	240    (100.0)
	0       (0.0)
	0     (0.0)
	2.00*
	0.00 

	Pest and diseases control
	240    (100.0)
	0       (0.0)
	0     (0.0)
	2.00*
	0.00 

	Harvesting technique
	240    (100.0)
	0       (0.0)
	0     (0.0)
	2.00*
	0.00 

	Stockpiling and drying
	240    (100.0)
	0       (0.0)
	0     (0.0)
	2.00*
	0.00 

	Threshing
	240    (100.0)
	0       (0.0)
	0     (0.0)
	2.00*
	0.00 

	Winnowing
	240    (100.0)
	0       (0.0)
	0     (0.0)
	2.00*
	0.00 

	Storage 
	240    (100.0)
	0       (0.0)
	0     (0.0)
	2.00*
	0.00 

	Furrow making
	230    (95.8)
	0       (0.0)
	10   (4.2)
	1.91*
	0.40 

	Milling
	219    (91.3)
	21   (8.8)
	0     (0.0)
	1.91*
	0.28 

	Nursery
	227    (94.6)
	0    (0.0)
	13   (5.4)
	1.89*
	0.45 

	Cleaning and separation
	210    (87.5)
	30   (12.5)
	0     (0.0)
	1.88*
	0.33 

	Variety selection
	220    (91.7)
	0    (0.0)
	20   (8.3)
	1.83
	0.55 

	Paddy processing
	203    (84.6)
	21   (8.8)
	16   (6.7)
	1.78
	0.55 

	Irrigation
	108    (45.0)
	9    (3.8)
	123 (51.3)
	0.94
	0.98 

	Grand mean
	
	
	
	1.88
	


Source: Field survey, 2024
From Table 3, the greatest constraints rated by farmers are, Inadequate labour, limited access to credit/loans (mean = 2.29), insufficient availability of seed (2.12), inadequate extension follow-up (2.11), restricted land access (2.04), incidence of disease/pest and climate-related yield losses (2.03 each) and limited marketing outlets for FARO seed (2.03). These are significant economic and environmental challenges that are likely to restrict productivity, raise cost of production, and deter further adoption of varietals. Shortage of man power and limited access to finance limits the capacity to purchase inputs or adopt improved farming practices, forcing reliance on own resources. Poor follow-up of extension discourages information exchange, impedes agronomic decision-making, and decelerates problem-solving. These outcomes are in line with Ephraim et al. (2021), where they identify credit availability and extension contact as major limitations. Market instability, competition from imports, and aggressive policies suppress profitability and innovation adoption despite the existence of good varieties.
Table 3: Constraints to adoption of FARO rice
	Constraints to adoption of FARO rice
	Major Constraint
Freq.   (%)
	Minor Constraint
Freq.  (%)
	Low Constraint
Freq. (%)
	Not a constraint
Freq. (%)
	Mean ([image: ])
	SD

	Inadequate labour for rice cultivation
	105  (43.8)
	108   (45.0)
	27   (11.3)
	0   (0.0)
	2.33* 
	0.67 

	Poor credit and loan access
	91    (37.9)
	128   (53.3)
	21   (8.8)
	0   (0.0)
	2.29* 
	0.62 

	Insufficient availability of rice seeds for planting
	71    (29.6)
	128   (53.3)
	39    (16.3)
	2    (0.8)
	2.12* 
	0.69 

	Inadequate follow up by extension agents
	56    (23.3)
	162   (67.5)
	15   (6.3)
	7   (2.9)
	2.11* 
	0.63 

	Inaccessible land for cultivation
	55    (22.9)
	142   (59.2)
	40   (16.7)
	3   (1.3)
	2.04* 
	0.67 

	Weak markets outlets for FARO rice seed
	72    (30.0)
	118   (49.2)
	34   (14.2)
	16   (6.7)
	2.03* 
	0.84 

	Loss of rice yield to flooding and climate changes
	80    (33.3)
	103   (42.9)
	42   (17.5)
	15   (6.3)
	2.03* 
	0.87 

	Diseases and pest attack
	68    (28.3)
	118   (49.2)
	46    (19.2)
	8    (3.3)
	2.03* 
	0.78 

	Weak information guide on FARO rice
	45    (18.8)
	148   (61.7)
	39   (16.3)
	8   (3.3)
	1.96 
	0.70 

	Poor domestic demand for consumption
	54    (22.5)
	123   (51.3)
	57   (23.8)
	6   (2.5)
	1.94 
	0.75 

	Inadequate mechanization structures to support farming
	35    (14.6)
	153   (63.8)
	47   (19.6)
	5   (2.1)
	1.91 
	0.65 

	Government policies
	48    (20.0)
	120   (50.0)
	71    (29.6)
	1    (0.4)
	1.90 
	0.71 

	Poor public awareness on FARO seeds
	20    (8.3)
	138   (57.5)
	74   (30.8)
	8    (3.3)
	1.71 
	0.66 

	Demand for local rice rather than FARO rice
	40    (16.7)
	96   (40.0)
	75   (31.3)
	29   (12.1)
	1.61 
	0.90 

	Poor storage infrastructures
	26    (10.8)
	107   (44.6)
	90    (37.5)
	17    (7.1)
	1.59 
	0.78 

	Grand mean
	
	
	
	
	1.97
	


Source: Field survey, 2024	figure in parentheses represents percentage	*Constraint

The result of table 4 shows Correlation between Socioeconomic Factors and Adoption which revealed that Farming experience has a positive, statistically significant correlation with FARO variety adoption (r = 0.15; p = 0.02), confirming that experienced farmers are more capable of evaluating and embracing fitting varieties. This is also confirmed by Obot et al. (2022) and Ibrahim et al. (2024), who confirm experience as a facilitator of technology acceptance. Moreover, Age (r = 0.01; p = 0.85), household size (r = – 0.12; p = 0.05), education (r = – 0.12; p = 0.07), farm size (r = 0.00; p = 0.96), and farm distance (r = – 0.03; p = 0.61) are not significant to forecast adoption contrary to others' findings in different contexts (e.g., Malabe et al., 2021) in which age and education were found to significantly influence adoption decision.
Table 4: Result of correlation analysis of selected socioeconomic characteristics and adoption of FARO rice
	Characteristics
	r - value
	P - value
	Decision

	Age
	  0.01
	0.85
	NS

	Household size
	- 0.12
	0.06
	NS

	Level of educational
	- 0.12
	0.07
	NS

	Farming experience
	  0.15
	0.02
	S

	Farm size
	  0.00
	0.96
	NS

	Farm distance to where you live
	- 0.03
	0.61
	NS



Source: Field survey, 2024. Confidence level: 95%	NS=Not significant	S=Significant

Conclusion
The research validates that among South-West Nigerian smallholder rice farmers, the uptake and extent of FARO variety utilization especially FARO 44 are largely influenced by variety characteristics (early maturity, high yield, high awareness), farm experience, and institutional factors (credit, extension, improved seed, and markets). Despite the prevalence of smallholder subgroups with intermediate schooling and extensive farm labor, other socio-demographic variables (age, education, farm size, distance to farm) appear less significant. Other limitations such as financial exclusion, seed scarcity, inadequate extension, environmental hazards, and poor market infrastructure still constrain adoption and diffusion.
Recommendations
Based on the finding from the result the study recommended the following.
1. Fortify Extension Services: Deploy more extension staff, utilize digital technology (mobile platforms, social media), and conduct routine field demonstrations especially of lesser-known FARO varieties.
2. Enhance Access to Credit and Seeds: Partner with financial institutions and input suppliers to design low-cost credit plans and ensure easy availability of seeds locally at fair prices.
3. Facilitate Farmer Associations: Invite farmer cooperatives to facilitate seed accessibility, collective bargaining, and expertise dissemination.
4. Highlight High-performing Types: Market FARO 44 and highlight quality improvement and promotion for other FARO types to end reliance and diversify the options.
5. Establish Market Linkages: Facilitate value chain integration bring farmers together with markets, processors, and purchasers to offer stable demand and compensatory prices.
6. Capacity Building: Focus on training young and less experienced farmers, while encouraging inter-generational learning in order to ensure adoption across generations.
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1.3  

No Formal Education	Primary School Attempted	Primary School completed	Secondary School Attempted	Secondary school completed	Attended Tertiary Institution	Completed Tertiary Institution	1.3	1.3	22.1	2.5	54.2	5.4	13.3	


Volume	
≤ 30	31-40	41-50	51-60	61 and above	15	21.3	30.4	20.8	12.5	
≤ 30	31-40	41-50	51-60	61 and above	
≤ 30	31-40	41-50	51-60	61 and above	
≤ 30	31-40	41-50	51-60	61 and above	


SEX	
MALE	FEMALE	67.5	32.5	
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