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ABSTRACT

This paper examined farmers' perceptions, constraints and preferences for improved rice varieties among
smallholders in Ghana. Using data from 411 randomly selected farmers from the Ejura-Sekyeredumase, Atwima
Nwabiegya, and Kedjebi Districts, a 5-point Likert was used to examine farmers' perception on improved rice
varieties. The Kendall's Coefficient of concordance was used to rank key constraints To estimate the factors
influencing farmers' choice of rice varieties among available alternatives, the multinomial logistic regression
(MNL) model was used. The result revealed a favorable attitude toward improved rice varieties among
Ghanaian farmers generally, particularly regarding yield, market demand, and cooking quality. The MNL results
revealed that age has a consistent negative effect across all varieties, with older farmers favoring landrace, likely
due to familiarity and lower risk tolerance. Education significantly influenced varietal selection, reflecting
informed decision-making shaped by agronomic or market factors. Distance positively affected the adoption of
AGRA Rice, indicating that logistical challenges encourage its selection over Landrace. Farming experience and
extension visits ewere positively associated with Amankwatia, highlighting its appeal to experienced farmers
as well as the critical role of advisory services in promoting its adoption. Additionally, male farmers exhibited a
slight preference for Jasmine over Landrace. Beyond varietal choice, the study also explored constraints in rice
production. , Results revealed that, limited access to capital and low commodity prices are the most pressing
issues, while infrastructural and mechanization challenges also featuredd prominently. These findings provided
valuable insights into the interplay of demographic, logistical, and advisory factors in shaping adoption of
varieties. Policymakers and stakeholders must adopt a holistic approach, integrating financial, technical, and
infrastructural solutions to address these constraints comprehensively.

Keywords: Farmers' perceptions, Improved rice varieties, Multinomial logistic regression, Prodcution
constraints, and Adoption decision

INTRODUCTION

The significance of rice as a fundamental staple crop and its pivotal role in poverty alleviation, food security,
and economic growth in many countries, including Ghana, cannot be overstated. Climate change and continuous
global population expansion make ensuring food security increasingly complex (Soullier et al., 2020). This
challenge calls for the development and adoption of enhanced crop varieties tailored to address diverse
agronomic, ecological, and consumer demands. In Ghana, rice holds particular significance, emerging as the
fastest-growing staple food, with per capita consumption currently at 40 kilograms per person per year and
increasing steadily (USDA, 2018; MOFA, 2020; Sedem-Ehiakpor et al., 2017). Despite this growing demand,
domestic production remains insufficient, leading to significant rice imports (MOFA, 2020). This growing
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demand underscores the dual challenge of increasing production to meet domestic consumption and reducing
the country's heavy reliance on rice imports, which carry significant economic implications.

The Ghanaian government, working with international agricultural organizations, has prioritized investments in
rice production to address this gap. Over the years, substantial resources have been channeled towards
developing improved rice varieties (IRVs) tailored to the unique ecological and agronomic conditions of Ghana.
In 2019, six new commercial rice varieties were introduced through a collaboration between the Council for
Scientific and Industrial Research-Crops Research Institute (CSIR-CRI) and the Alliance for a Green Revolution
in Africa (AGRA), bringing the total number of available rice genotypes in the country to nineteen (19) between
the period of 2009-2019 (CSIR-CRI, 2020; National Variety Released Catalogue (NVRC), 2019). However, ,
Ghana continues to experience production deficits attributed to challenges such as low adoption of modern
agricultural technologies and suboptimal farm yields (MOFA, 2020).

The Adoption Challenge

The adoption of improved rice varieties is imperative for augmenting rice yields and fostering socio-economic
development. Research indicates that incorporating advanced technologies into farming practices not only boosts
productivity but also yields positive economic outcomes (Kariyasa and Dewi, 2013). Diverse factors, such as
technological attributes, farmer characteristics, and farm-level characteristics, shape farmers' adoption decisions.
Factors such as age, gender, sex, extension services, knowledge of varieties, educational background, household
size, farming experience, farm size, membership in farmer-based organisations, location, access to research,
training, credit, and non-governmental organisations and development programs all affect farmers' decisions to
select improved crop varieties (Bruce, 2014; Chandio and Yunsheng, 2018; Ghimire et al., 2015; Onyeneke,
2017; Aidoo et al., 2014; Farid et al., 2015; Donkoh et al., 2019; Asante et al., 2021).

The Role of Varietal Preferences in Rice Production

Understanding farmer preferences and their impact on adoption rates is critical to designing interventions that
promote sustainable agricultural systems. Agroecological factors, market demands, variety-specific traits, and
socio-cultural influences shape varietal preferences, according to recent studies (Wongnaa et al., 2018; Donkoh
et al., 2019; Asante et al., 2023; Abebrese et al., 2019; Danso-Abbeam et al., 2014). Research suggests that
attributes such as grain quality, early maturity, and yield potential are primary considerations for farmers
selecting rice varieties (Timu et al., 2014; Asante et al., 2013; Nonvide et al., 2018; Musila et al., 2018; Abebrese
et al., 2019). However, these preferences are not uniform across the regions. In southern Ghana, for example,
farmers in lowland areas may prioritize traits that improve resilience to flooding or poor soil conditions, while
upland farmers may focus on drought tolerance and shorter growth cycles (Ragasa et al., 2013; Takeshima et al.,
2013). These nuanced preferences underscore the need for localised research to inform varietal development and
dissemination strategies.

Production Constraints in Ghana’s Rice Sector

Beyond varietal preferences, rice production in Ghana faces a myriad of challenges that constrain productivity
and profitability for farmers. These constraints include limited access to improved seed varieties, inadequate
irrigation infrastructure, and low adoption of modern farming practices (Denkyira et al., 2016; Ragassa and
Chapoto, 2017; Anang et al., 2016; Bissah et al., 2022; MOFA, 2020). Additionally, farmers often contend with
poor soil fertility, pests and diseases, and high post-harvest losses, all of which undermine efforts to increase
rice yields (Bruce, 2014; MOFA, 2020). Economic and institutional barriers further exacerbate these challenges.
Limited access to credit and agricultural inputs, coupled with fluctuating market prices, reduces the capacity of
farmers to invest in high-quality seeds and technologies (Denkyira et al., 2016; Ragassa and Chapoto, 2017
Anang et al., 2016; Bissah et al., 2022). Moreover, weak extension services mean that many farmers lack the
technical knowledge required to adopt and maximize the benefits of IRVs (Ragassa & Chapoto, 2017; Anang et
al., 2016; Bissah et al., 2022). Addressing these barriers requires a comprehensive approach that integrates
technological, economic, and policy interventions to support farmers at every stage of the production cycle.

This study seeks to explore the interplay between varietal preferences, production constraints, and perception
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of IRVs in three key districts of Ghana: Ejura-Sekyeredumase, Atwima Nwabiagya, and Kedjebi. These districts
were selected for their strategic importance in rice production and their diverse agroecological conditions, which
provide a representative overview of the challenges and opportunities within Ghana’s rice sector. The research
is guided by three key objectives: understanding farmer choice of rice variety, assessing production ponstraints,
and evaluating perception on IRVs

METHODOLOGY
Study Area

The study was conducted in three administrative municipalities from two major rice growing regions in Ghana.
Notably, the Kadjebi Municipality in the Oti Region and Atwima Nwabiegya and Ejura-Sekyedumase Districts
in the Ashanti Region. These municipalities and regions were chosen based on their strategic importance in rice
production and their diverse agroecological conditions, which offer a representative overview of the challenges
and opportunities within Ghana's rice sector. In each municipality, four major rice growing communities were
selected (Table 1).

A multi-stage sampling method was employed to obtain the data for this study. The first stage involved the
purposive selection of the two major rice growing regions, - the Ashanti and Oti regions to reflect rice production
and distribution patterns in southern Ghana. This was followed by a purposive sampling of three major rice
growing municipalities from both sampled regions. From each district/municipality, four communities were
randomly selected resulting in twelve communities from both regions. Finally, from each community, an average

of 33 rice producing households were randomly selected. In all, a total of only 411 rice farmers were involved
in the study. The data was then collected using structured questionnaires comprising both closed and open-ended
questions through face-to-face individual interviews. The collected data comprised demographic data, farm level
characteristics, perceptions of IRVs, factors related to farmers’ variety choice decisions, agricultural extension,
markets and incomes, constraints associated with rice production, and participation in rice development
activities.

Table 1: Number of farmers interviewed in household survey in the three administrative municipalities

Districts Communities Sex Pool
Female Male
Ejura-Sekyedumase | Aframso 15 25 40
Dromankoma 14 18 32
Hiawoanwu 15 17 32
Teacherkrom 19 20 39
Sub-Total 63 80 143
Atwima Nwabiegya | Akwaboa 7 13 20
Mfensi 16 26 42
Sokwai 22 20 42
Ntensere 18 17 35
Sub-Total 63 76 139
Kadjebi Dodi Papase 14 18 32
Dodo Amanfrom | 10 18 28
Kadjebi 25 17 42
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Poase Cement 13 14 27
Sub-Total 62 67 119
Total 188 223 411

Analytical procedure

The study employed both descriptive and inferential statistical analysis. Descriptive statistics (e.g., mean,
standard deviation) were used to summarize and describe the survey results. Inferential statistics were used to
arrive at conclusions based on probability. The data was analyzed using the STATA 16 and SPSS version 20.
The socio-economic characteristics of the rice farmers in the study area were summarized with the use
descriptive statistics such as frequencies, mean score and percentages and then presented in tables.

Examining perceptions on improved rice varieties

To examine the perceptions on improved rice varieties, a five-point Likert scale (5=strongly agree, 4=agree,
3=neutral, 2=disagree, 1=strongly disagree) was employed. This scale was used to assess farmers’ perception on
various statements relating to improved rice varieties. The mean scores of all the farmers with regards to each
of the perception statements was then calculated. The mean score of each perception statement was computed
with the use of the mathematical formula.

Formula: [(fsax1) +(fax2) +(fnx3) +(fdx4) +(fsdx5)] (1)
x

Where;

fsa = frequency of strongly agree,

fa = frequency of agree,

fn = frequency of neutral,

fd = frequency of disagree,

fsd = frequency of strongly disagree

X = number of rice farmers who responded to the perception statements.

The overall perception index was finally computed as the average of all the mean scores for all the perception
statements ranked by the respondent. The results of this analysis obtained by using simple arithmetic mean were
also presented in tables. The averages of the mean scores of the perception statements was calculated. The
perception index was calculated as:

= Jbut W.M =
ps N (2)

Where;

P.I = overall perception index

W.M = weighted mean

ni = number of respondents for each agreement level (Strongly disagree to Strongly agree)

N = total number of respondents
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Nps = number of perception statements
Ranking of Production constraints

Following Mattson (1986), the Kendall’s coefficient of concordance (W) was used to rank production constraint.
The Kendall’s W is computed as:

__ 12YRi"2-3N(N-1)2
W= N(N-1) 3)

Where: W = Kendall’s value
N= total sample size
R = mean of the rank

A lower mean rank indicates that the constraint is more important. The Kendall’s W indicates the level of
agreement among the farmers of the rankings obtained Subsequently, a higher Kendall’s W? denotes high level
of agreement on the rankings.

Estimating the Choice of Rice Variety
To estimate the factors influencing farmers' choice of rice varieties among the available alternatives, the
multinomial logistic regression (MNL) model is used. The framework is based on the premise that a farmer

chooses a rice variety that maximizes their utility, subject to individual, household, and contextual
characteristics. The choice model assumes the following:

Farmers derive utility (Uj;) from choosing a specific rice variety (j), which depends on the attributes of the rice
variety and the socio-economic and environmental characteristics of the farmer and their farming context. The
utility function can be expressed as:

where:
Uj; = Utility derived by farmer (i) from choosing rice variety (j). where J can take values

1, 2, 3 .... n, which represents the choice of rice variety (1=Landrace, 2= AGRA Rice, 3=Amankwatia,
4=Jasmine).

Xij = Vector of observed explanatory variables affecting the choice.
S = Coefficients associated with the explanatory variables for variety (j).
&ij = Random error term capturing unobserved factors.

Choice Probability: The farmer selects the rice variety j that provides the highest utility. The probability (Pj;)
of farmer i choosing variety j over a base category (Landrace) is given by:

_ exp(BreXuc)
Pij B 2{(=1 exp(BrXuc) (5)

where J represents the total number of rice varieties, and the base category’s £, iS normalized to zero.

The MNL model is specified as follows: In( Pij ) = B;X, (6)

Pibase
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Where
Pij = probability of choosing variety j.
Pibase = Probability of choosing the base category (landrace).

In = Natural logarithm of the oods ratio
RESULTS AND DISCUSSION

Demographic Characteristics of Respondents

The results of the descriptive analysis are summarised and presented in Table 2. The results show that, the mean
age of sampled farmer is 45 years across the municipalities. This infers that generally, the rice farmers in the
districts belong to a young generation, which presents a great future for the rice industry in Ghana. This result
confirms the findings of Tasila et al. (2019), who reported 45 years as the average age of a typical Ghanaian rice
farmer. The percentage of male respondents was slightly higher compared to the female respondents (52% males
and 48% females) across municipalities. A typical rice famer attained an average of five years of schooling with
the highest recorded in the Kadjebi District (7 years), and Atwima Nwabiegya Municipal and Ejura Sekyedumase
Municipal recoding the least (4 years). This indicates that most farmers have at least a basic level of formal
education.

Table 2: Demographic Characteristics of Respondents

District
Variables Ejiro-Sekyere | Atwima Kadjebi Total (N=411) | F-stat.

(N=141) Nwabiegye (N=119)

(N=139)

Mean | SD Mean | SD Mean | SD Mean | SD
Age 46 1448 | 44 10.33 | 47 10.63 | 45 12.02 | 1.83"
Sex (Male=1) 0.66 0.48 0.42 0.49 0.47 0.50 0.52 050 |7.917
Education (year) 4 515 |4 483 |7 463 |5 510 |17.70™
Farm size (acres) 2.81 1.61 3.95 1.92 1.95 1.79 2.89 1.95 |37.367
Farming experience 11 10.06 | 14 10.68 | 10 780 |12 9.84 |3.37"
Extension visits 4 447 |2 232 |3 213 |3 3.19 |10.04™
FBO membership (Yes=1) | 0.50 0.50 0.42 0.49 0.83 0.37 0.58 0.49 |27.74™
Credit access (Yes=1) 011 |030 |[015 |036 |007 |[0.225 |0.11 |0.30 |223"
Off-farm income (Yes=1) | 0.27 0.44 0.32 0.47 0.33 0.47 0.31 0.46 |0.74
Household size 8 4.15 7 3.46 6 2.62 7 356 |8.35"
Economic Active in HH 4 203 |3 156 |3 140 |3 1.73 |10.83™
Household Dependency 4 3.06 |4 246 |3 221 |4 2.63 |4.827

Source: Survey result, 2021. Note: SD denote Standard Deviation; the asterisks * ™ denote 1%significance level,
exp denote experience and HH denote Household Field Survey, 2021

Rice Varieties Adopted by Farmers

Table 3 presents the results of rice variety adoption among farmers in the study area. The findings reveal six
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main rice varieties: AGRA rice, Amankwatia, Jasmine 85/Lapez, Mr. More, Sikamo, and Togo Marshall. Among
these, three varieties; AGRA rice, Amankwatia, and Jasmine 85/Lapez are classified as improved varieties, while
the remaining three; Mr. More, Sikamo, and Togo Marshall, are landrace varieties. Togo Marshall is primarily
cultivated in the Kadjebi district within the Oti region, while Sikamo is commonly grown by farmers in the
Ejura-Sekyeredumase and Antwima Nwabiegya districts in the Ashanti region.

The study reveals that the majority of surveyed farmers (47.7%) have adopted AGRA rice exclusively. This is
followed by Jasmine 85/Lapez, with an adoption rate of 22.6%, and Amankwatia, adopted exclusively by 9.5%
of the farmers. Additionally, 3.6% of farmers grow both AGRA rice and Amankwatia, while 3.4% cultivate both
Jasmine 85/Lapez and Mr. More. About 6.1% of the sampled farmers grow only Mr. More, 3.2% adopt only
Sikamo, and 3.9% grow only Togo Marshall.

Table 3: Tabulation of Rice Varieties Grown by District

Variety Districts

Ejura Atwima Ngwabeagya | Kadjebi Total

Sekyedumase

Freq. | (%0) Freq. (%) | Freq. | (%) Freq. | (%)
AGRA Rice 79 (54.5) 65 (44.2) | 52 (43.7) [196 | (47.7)
Amankwatia 12 (8.3) 23 (15.7) | 4 (3.4) 39 (9.5)
Jasmine/Lapez 28 (19.3) 29 (19.7) | 36 (30.3) |93 (22.6)
AGRA and Amankwatia | 5 (3.5) 10 (6.8) |0 (0.0) 15 (3.7)
Jasmine and Mr More 5 (3.5) 9 (6.1) (0 (0.0) 14 (3.4
Mr More 11 (7.6) 3 (20) |11 9.2) 25 (6.1)
Sikamo 5 (3.5) 7 4.8) |1 (0.8) 13 (3.2)
Togo Marshall 0 0) 1 0.7) |15 (12.6) |16 (3.9)
Total 145 147 119 411

First row has frequencies and second row has column percentages
Farmer perceptions of Improved Rice Varieties in the study area

Table 4 presents the perceptions of farmers on improved rice varieties across the three districts. The overall
perception index for improved rice varieties was 3.51 on a five-point Likert scale, where 3 indicates a neutral
response. This suggests that respondents held a moderately positive view, leaning slightly toward agreement
with favorable statements about the improved varieties. Farmers generally agree that improved rice varieties
offer high yields, with the majority (43.07%) agreeing and 28.71% strongly agreeing. also perception index of
3.84 indicates that farmers believe improved rice varieties show good resistance to pests and diseases. Again,
The perception index for drought tolerance is 3.28, showing moderate agreement. Most respondents (54.5%)
agree, suggesting that while farmers recognize some drought tolerance, the confidence in this trait may be less
than for yield or pest resistance. With an index of 3.11, farmers have mixed perceptions of improved varieties'
resistance to lodging (plants falling over), with 46.96% agreeing and a notable 22.38% strongly disagreeing,
indicating a split opinion. Over half (54.5%) agreeing that improved rice varieties are not labor-intensive,
suggesting that labor demands are viewed as manageable. The statement, Fertilization Needs recorded an index
of 3.72, farmers seem to believe that improve varieties require optimal fertilization, reflected in 45.01% agreeing
and 21.41% strongly agreeing, indicating that these rice types might need specific nutrient management.
Although 59.61% agree that seeds are accessible, a significant 26.28% strongly disagree, suggesting that
accessibility is a concern for some farmers. Many farmers (54.26% agreeing and 27.98% strongly agreeing)
appreciate the cooking qualities of these varieties, indicating a favorable perception. The statement Tolerance to
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Poor Soil recorded the lowest index at 2.92, indicating uncertainty about the adaptability of improved rice
varieties to poor soil conditions, with 29.44% strongly disagreeing. The highest perception index (4.08) indicates
a strong belief in the high market demand for improved rice varieties, with a large portion of farmers (35.52%
strongly agreeing and 44.04% agreeing) expressing confidence in marketability. Finally, with an index of 3.15,
farmers report moderate agreement that improved varieties are common among rice farmers, with a majority
(56.69%) agreeing, though there is some ambivalence.

Table 4: Farmer perceptions of Improved Rice Varieties in the study area

Statement SD(1) |[D(2)|N@) | A(4) | SA(B) | Perception
Index
The improved varieties are high yielding 0.97 0.73 | 26.52 | 43.07 | 28.71 | 3.98

The improved varieties are tolerant to pest and | 2.68 0.24 |25.3 |53.53|18.25 |3.84
disease

The improved varieties are tolerant to drought | 16.06 | 0.24 | 26.28 | 54.5 | 2.92 3.28
The improved varieties are tolerance to lodging | 22.38 | 0.24 | 26.03 | 46.96 | 4.38 3.11
The improved varieties are not labour intensive | 11.44 | 4.14 | 23.6 | 545 |6.33 3.4

The improved varieties require optimal | 6.08 341 [24.09|45.01|21.41 |3.72
fertilization

The improved varieties seeds are easily | 26.28 |0.24 | 12.65 | 59.61 | 1.22 3.09
accessible

The improved varieties have good cooking | 2.43 1.46 | 13.87 | 54.26 | 27.98 | 4.03
qualities

The improved varieties are tolerant to poor soil | 29.44 | 1.95 | 17.03 | 49.88 | 1.7 2.92
condition

The improved varieties have high market | 2.92 0.49 |17.03 |44.04 | 35.52 |4.08
demand

The use of Improve rice varieties is common | 22.38 | 3.16 | 14.36 | 56.69 | 3.41 3.15
among rice farmers in Ghana

Overall Perception Index 3.51

#SA, A, N, D and SD denotes strongly agree, agree, neutral, disagree, and strongly disagree respectively. Results
are in percentile

Factors influencing farmers’ choice of rice varieties

The multinomial logit regression was used to estimate the factors influencing farmers' choice of rice varieties
among the available alternatives, these categorised varieties are Landrace, AGRA Rice, Amankwatia, and
Jasmine. Landrace was used as a base category in the analysis. Results are presented in Table 5

In comparing AGRA Rice, Amankwatia, and Jasmine varieties to Landrace, the variable Age showed a negative
and highly significant effect (p<0.01), indicating that older farmers are less likely to adopt AGRA Rice compared
to Landrace. Conversely, Education had a positive and significant influence (p<0.05), suggesting that farmers
with higher levels of education are more inclined to choose AGRA Rice over Landrace. Additionally, the positive
and significant (p<0.05) coefficient for Distance to Market implies that farmers located farther from markets or
resources are more likely to prefer AGRA Rice over Landrace.

For Amankwatia, the variable Age was negative and highly significant (p<0.01), indicating that older farmers
prefer Landrace over Amankwatia. For Amankwatia, Education was positive and significant (p<0.05),
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suggesting that farmers with higher levels of education are more likely to adopt Amankwatia compared to
Landrace. Additionally, farmers with more years of farming experience showed a positive and marginally
significant preference (p<0.1) for Amankwatia over Landrace. The positive and significant (p<0.05) effect of
Extension Services indicates that farmers receiving extension support are more inclined to choose Amankwatia
over Landrace.

For Jasmine, Sex was positive and marginally significant (p<0.1), implying that male farmers are more likely to
prefer Jasmine over Landrace. However, Age remained negative and highly significant (p<0.01), reinforcing that
older farmers tend to prefer Landrace over Jasmine.

Table S: Multinomial logistic regression of factors influencing farmers’ choice of rice varieties

AGRA Rice Amankwatia Jasmine
Variable Coef. (S.E) | ME (S.E) | Coef. (S.E) | ME (S.E) | Coef. (S.E) | ME (S.E)
Sex 0.364 -0.014 0.432 0.003 0.619* 0.058
(0.333) (0.050) (0.453) (0.029) (0.363) (0.045)
Age -0.04*** -0.001 -0.064*** | -0.002 -0.045*** -0.002
(0.015) (0.002) (0.021) (0.001) (0.016) (0.002)
Education 0.087** 0.007 0.119** 0.004 0.060 0.003
(0.036) (0.005) (0.050) (0.003) (0.039) (0.005)
Off-farm income 0.389 0.083 -0.470 -0.062 0.239 0.006
(.363) (0.054) (0.545) (0.037) (0.392) (0.047)
Credit 0.198 0.143 -0.382 -0.025 -0.604 -0.13
(0.495) (0.081) (0.763) (0.052) (0.598) (0.081)
Farming Experience 0.027 0.001 0.051* 0.002 0.025 -0.000
(0.020) (0.003) (0.027) (0.002) (0.022) (0.003)
Farmer Association -0.058 0.045 -0.507 -0.032 -0.277 -0.032
(0.350) (0.051) (0.464) (0.029) (0.377) (0.045)
Extension Visit 0.028 -0.005 0.141** 0.009 0.044 0.001
(0.059) (0.008) (0.067) (0.003) (0.063) (0.007)
Distance 0.051** 0.008 -0.014 -0.004 0.037 0.001
(0.024) (0.003) (0.039) (0.003) (0.025) (0.002)
Yield potential -0.389 -0.013 -0.455 -0.008 -0.451 -0.023
(0.325) (0.051) (0.457) (0.030) (0.355) (0.045)
Constant 2.902%** 2.69** 2.549%**
(0.803) (1.074) (0.863)
Mean dependent var 1.484 SD dependent var 1.018
Pseudo r-squared 0.550 Number of obs 411
Chi-square 53.385 Prob > chi2 0.005
Akaike crit. (AIC) 984.861 Bayesian crit. (BIC) 1117.474

SE denote the standard error of the estimates. ME represents marginal effects. *** p<.01, ** p<.05, * p<.1
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Constraints Affecting Rice Production

The major constraints in rice production within the study districts are presented in Table 6. The analysis employs
Kendall’s coefficient of concordance (W?) to evaluate the level of agreement among farmers regarding
constraints. High W2 value of (0.685) indicate significant consensus among farmers. The chi-square tests is
statistically significant (p < 0.05), affirming the reliability of these rankings. From the table, limited access to
capital remains a pervasive challenge for smallholder farmers, as it restricts their ability to invest in essential
inputs like seeds, fertilizers, and machinery. It is ranked first across all districts with a total mean of 1.51,
underscoring its universality as a primary bottleneck. This finding aligns with prior studies that emphasize how
financial constraints hinder agricultural modernization in sub-Saharan Africa (Adjognon et al., 2017).

Low market price for rice was ranked second overall with a mean of 2.58. This constraint reflects market
inefficiencies and poor price incentives, which discourage farmers from investing in increased production.
Addressing this requires not only improving value chains but also enhancing market linkages and price
stabilization mechanisms to protect farmers from volatile market conditions. The availability of quality milling
infrastructure is vital to ensuring that harvested rice meets market standards. Milling infrasture inadequancies
ranks third with a combined mean of 4.02, highlighting its significance as a post-harvest challenge. Storage
inadequacies rank fourth overall with a mean of 4.76. Poor storage facilities often lead to significant post-harvest
losses, further compounding financial challenges for farmers.

Labor costs rank fifth overall with a mean of 5.61, reflecting the increasing challenge of agricultural labor
availability and affordability. While mechanization could alleviate this issue, its impact is contingent on
accessibility and affordability. The rising cost of labor is consistent with trends in rural-urban migration, which
reduces labor supply in agriculture (Jedwab et al., 2017). Post-harvest losses rank sixth with an average mean of
5.64. These losses not only reduce effective yields but also waste labor and resources invested in production.

Access to power tillers ranks seventh with a mean of 6.65. Mechanization, particularly for land preparation, is
crucial for enhancing productivity and reducing labor demands. This constraint’s ranking suggests that farmers
perceive mechanization gaps as a barrier to efficiency, though not as critical as financial constraints. Inadequate
Drying Floors ranks eighth with a mean of 7.07. Proper drying facilities are essential to maintaining rice quality,
particularly in humid conditions where improper drying leads to spoilage. Labor shortages rank ninth with a
mean of 8.74, further emphasizing the importance of addressing labor supply challenges.

Lack of Technical Know-How and Difficulty in Accessing Improved Varieties were ranked tenth and eleventh,
with means of 9.54 and 9.76, respectively. This low ranking of technical know-how may reflect improvements
in extension services or better access to information through digital tools. Access to improved seeds has long
been recognized as a key driver of agricultural productivity (Langyintuo et al., 2010). Although ranked lower,
its inclusion suggests that seed distribution networks still require attention, particularly in remote areas.

Table 6: Constraints in rice production

Constraints Mean Rank
Limited access to capital 1.51 1%
Lack of technical know how 9.71 11t
Limited access to power tillers for land preparation | 6.65 7t
Difficulty in accessing improved varieties 9.69 10t
High post-harvest losses 5.64 Bt
Low commodity price 2.58 2nd
Inadequate drying floors 7.07 gh
Inadequate storage warehouses 4.76 4t
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Inadequate rice milling machines 4.02 31

High cost of labour 5.61 5t

Difficulty in accessing Labour 8.74 ot

Kendall’s W 0.685

Chi Sq.: 2816.407

P-value: 0.000
DISCUSSION

Farmers’ perception of Improved Rice Variety in Ghana

The perception index for yield is notably high at 3.98, reflecting strong farmer belief in the high yield potentialof
improved rice varieties. This positive perception aligns with established research indicating that yield
improvements are a primary factor influencing adoption rates of new agricultural technologies, particularly in
regions where productivity constraints limit food security (Kijima et al., 2012; Minten et al., 2013). Also a
considerable percentage of the farmers agree that improved varieties are resilient against pest and disease. The
literature supports the necessity of disease resistance as a key motivator for adoption, especially in tropical
environments where pest pressures are high (Abebrese et al., 2019). However, the mixed response, with 2.68%
strongly disagreeing, indicates that some farmers may have observed inconsistencies in this trait, possibly due
to regional variability in pest populations or limitations in the expression of genetic resistance under field
conditions.

Again, the mean index for drought tolerance is relatively moderate at 3.28, with 54.5% of farmers agreeing. This
perception suggests cautious optimism among farmers regarding the drought resilience of improved varieties.
However, the reduced percentage of strong agreement (2.92%) indicates that while some drought resilience is
present, it may not be sufficient under severe conditions. This insight is supported by studies such as those by
Fischer et al. (2015), which emphasize the need for more robust drought-resistant varieties to mitigate the
impacts of increasingly variable rainfall patterns associated with climate change. Given that drought tolerance
is essential for adaptation to climate variability, breeding programs may benefit from intensifying efforts to
enhance this trait.

Another important genetic trait, lodging tolerance scored a low perception index of 3.11, with 22.38% of farmers
strongly disagreeing. Lodging can lead to significant yield loss, particularly under high-yield conditions where
plant stature and architecture may predispose rice varieties to this issue (Sarkar et al., 2018, ; Danso-Abbeam et
al., 2014). The high disagreement rate suggests that current improved varieties may not sufficiently address this
challenge, possibly affecting their desirability in regions prone to heavy rains or wind. Further genetic
improvement in lodging resistance, potentially through modification of plant architecture or stem strength, could
be pivotal in enhancing the appeal of these varieties. With an index of 3.4, there is general agreement (54.5%)
that improved rice varieties are not labor-intensive. This trait is particularly valued in farming systems where
labor scarcity or cost is a limiting factor (Musila et al, 2018). However, the moderate index also reflects that
improved varieties might still require specific management practices or input applications that some farmers
perceive as demanding.

Again, the perception index for fertilization requirements stands at 3.72, indicating that while improved varieties
are perceived as requiring optimal fertilization, this is accepted by most farmers. Studies in similar agronomic
contexts have shown that adoption can be hindered if high fertilization requirements increase input costs
disproportionately to yield gains (Falconnier et al., 2017). This finding highlights a potential barrier for resource-
constrained farmers who may struggle to afford fertilizers, underscoring the importance of ensuring that
improved varieties are responsive to both high and low-input systems. While 59.61% of farmers agree that seeds
are accessible, 26.28% strongly disagree, suggesting variability in seed distribution channels or availability. This
issue is crucial, as access to seeds is fundamental for the adoption and widespread use of improved varieties
(Langyintuo et al., 2010). Addressing this concern requires robust seed systems that ensure timely and affordable
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access, potentially involving both public and private sector interventions to reach remote farmers more
effectively.

The high perception index of 4.03 for cooking quality indicates that improved rice varieties meet consumer
preferences in terms of cooking and taste characteristics. Consumer preferences strongly influence market
demand, and cooking quality is a significant determinant for adoption among farmers aiming to cater to local
market tastes (Custodio et al., 2019). This positive perception reinforces the notion that breeding programs
should prioritize consumer-relevant traits, as they can directly impact farmers' income by aligning production
with market demands. Soil fertility management is a central concern in sub-Saharan Africa, where nutrient-poor
soils are common (Tittonell & Giller, 2013). The relatively low rating for soil adaptability suggests that current
improved varieties may not perform optimally on marginal lands, potentially limiting their adoption in resource-
poor areas. Future breeding efforts should consider soil adaptability to increase the resilience and scalability of
these varieties.

With the highest perception index of 4.08, farmers show a strong belief in the high market demand for improved
rice varieties, which aligns with observed trends of increasing rice consumption in Ghana and across West Africa
(Adjao & Staatz, 2015). A high perception of market demand can drive adoption by ensuring farmers have a
reliable outlet for their produce. Finally, the perception index of 3.15 for the statement that improved varieties
are common among farmers shows moderate agreement, suggesting that while adoption is spreading, it may still
be in nascent stages or constrained by factors such as accessibility, costs, and environmental adaptability. This
insight aligns with Rogers' Diffusion of Innovations theory, which posits that early adoption is often limited by
perceived compatibility with existing practices (Rogers, 2003).

Factors Influencing Farmers’ Choice of Rice Varieties

A consistent, negative coefficients of age across all varieties, suggesting that older farmers show a strong
preference for Landrace, highlighting their familiarity and lower risk tolerance toward newer or hybrid varieties.
This result is consistent with Ogada et al. (2014) and Uduji and Okolo-Obasi, (2018) found that younger farmers
were more likely to adopt improved varieties due to greater openness to innovation and risk-taking. The intuition
is that as farmers grow older, they tend to be more risk-averse and this decreases their interests in long term farm
investments, which include technology adoption while younger farmers are typically risk-loving and are more
willing to try new technologies.

Education significantly influences varietal adoption, as better-educated farmers often possess more knowledge
about the benefits of improved varieties and market trends. This is consistent with Asante et al. (2021) who
observed that education level was a major determinant in farmers’ decisions to adopt improved technologies.
Mariano et al. (2012) reported similar trends, emphasizing that educated farmers were more adept at evaluating
the profitability and agronomic advantages of hybrid crops, suggesting they could navigate input and output
markets more effectively.

The positive association between distance to the nearest market and AGRA Rice adoption could reflect logistical
challenges that favor improved varieties recognized for their higher productivity. This finding aligns with studies
by Addai et al. (2023) and Oyinbo et al. (2019), which identified market distance as a positive predictor of
agricultural technology adoption, likely due to the perceived efficiency gains of such technologies in overcoming
logistical barriers. However, this result contrasts with Mulwa et al. (2017), who argued that increased market
distance typically raises transaction costs and transportation difficulties, thereby discouraging the adoption of
agricultural innovations.

Farming experince positively associated with Amankwatia, suggesting experienced farmers might perceive it as
a practical and reliable alternative to Landrace. This indicate that farming experience enhances farmers’ capacity
to assess varietal performance over time, leading to more informed choices. Azumah et al. (2017), found
experience to significantly and positively influence farmers’ adoption of climate smart coping strategies in
Northern Ghana.

Extension visit’s positive association with Amankwatia variety, underscores the role of agricultural advisory
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services in promoting adoption. This finding is consistent with Asante et al. (2021) who found access to extension
services to be a key factor in the intensification of technology adoption by farmers in Ghana. Likewise, Ragasa
et al. (2013) found that consistent extension support was instrumental in increasing adoption rates of improved
varieties, as it provided farmers with the necessary knowledge and confidence to transition from traditional
practices.

Male farmers’ preference for Jasmine over Landrace aligns with gendered roles in agriculture. This result is
consistent with Doss et al. (2018) and Quisumbing et al. (2019) who observed that male farmers are more likely
to engage with market-oriented and high-value crops due to their control over household resources and decision-
making processes. Similarly, Quisumbing et al. (2019) noted similar trends, where gender dynamics influenced
varietal choices, with men often prioritizing varieties with higher market value.

CONCLUSION

An overall perception index of 3.51 indicates that respondents generally viewed improved rice varieties in a
positive light. While not a strong endorsement, the score reflects a mild level of agreement, suggesting that the
varieties are accepted but that further efforts may be needed to strengthen trust and satisfaction among farmers.
The study highlights several factors influencing farmers' choice of rice varieties. Age consistently exhibits a
negative influence, with older farmers showing a strong preference for Landrace varieties, likely due to
familiarity and lower risk tolerance. Education plays a pivotal role, as better-educated farmers demonstrate
distinct preferences, potentially reflecting informed decisions shaped by agronomic or market considerations.
Distance positively affects the choice of AGRA Rice, indicating that logistical challenges make it a favorable
option for farmers farther from critical resources. Farming experience is positively associated with Amankwatia,
suggesting that experienced farmers perceive it as a reliable alternative to Landrace, while extension visits further
promote its adoption, underscoring the importance of agricultural advisory services. Also, gender dynamics
reveal that male farmers exhibit a slight preference for Jasmine over Landrace. Limited access to capital and
low commodity prices are the most pressing issues, while infrastructural and mechanization challenges also
feature prominently. These findings offer valuable insights into how demographic, logistical, and institutional
factors shape varietal adoption. The study provides both practical and policy implications. On a practical level,
given the moderately positive perception index (3.51) toward improved rice varieties, efforts should focus on
strengthening awareness and addressing any lingering skepticism. Extension services should prioritize targeted
outreach and practical demonstrations to build farmer confidence. Policies should also support access to inputs
and training, helping farmers see clear benefits in yield, resilience, or income. With the baseline perception
already leaning positive, strategic engagement can shift attitudes further toward strong adoption. At the broader
policy level, a coordinated approach is needed—combining financial support, rural infrastructure investment,
and targeted subsidies—to remove adoption barriers and enhance farmer decision-making. These strategies will
be critical to accelerating the uptake of improved rice varieties and supporting sustainable agricultural
development.

Abreviation

MNL - Multinomial logistic regression

IRV — Improved rice varietie

USDA — United State Department of Agriculture
MOFA — Ministry of Food and Agriculture
AGRA - Alliance for Green Revolution in Africa
NVRC - National Variety Released Catalogue
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