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In Bangladesh, farmers adapt to changing conditions through the adoption of improved varieties containing new or combined traits. The diverse varietal adoption decisions among farmers stem from gender-based differences in trait preferences. This review synthesizes existing knowledge to assess the nature, extent, and causes of gendered disparities in rice varietal trait preferences among farmers and consumers in Bangladesh. To enhance the data-driven nature of this review, we not only scrutinized secondary articles (45 documents) and databases but also incorporated and analyzed primary data on varietal adoption and trait preferences. The analysis revealed a pronounced need for rice breeding programs in Bangladesh to integrate both market and climate-smart traits, aligning with gender-specific needs in developing optimal rice product profiles. Analysis of primary data unveiled substantial variations in women and men farmers’ varietal trait preferences, influenced by factors like income, access to farming information, household size, land size, and decision-making. Consequently, addressing gender-differentiated trait preferences in the development of improved rice varieties is crucial to curtail farmers’ varietal adoption lag in Bangladesh. The findings underscore the necessity of systematic identification and integration of gender-differentiated varietal trait preferences into rice breeding programs. Failure to account for such preferences may disadvantage the gender-responsiveness of developed varieties and limit the anticipated impact. Therefore, understanding the biophysical, social, and cultural dynamics of diverse farmer groups from a gender perspective is imperative for achieving gender-responsive rice variety development in the context of Bangladesh. This process involves identifying key gender concerns for integration into rice breeding programs, ensuring a comprehensive approach to sustainable agriculture.
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1 Introduction

Rice is the staple food for 167 million population of Bangladesh, and the ascent to a rice self-sufficient country was underpinned by a more than three-fold increase in national rice yield over the past four decades (Kabir et al., 2015; Siddique et al., 2018; Kabir et al., 2020). However, the future growth and sustainability of the rice industry are threatened by several challenges like stagnated yields, the inability of new varieties to replace old mega varieties, low (less than 30%) seed replacement rate and varietal adoption lag (Jaim and Hossain, 2009; Hossain et al., 2012; Kabir et al., 2015; Siddique et al., 2018; Kabir et al., 2020). Bangladesh has planned and implemented numerous agricultural policies for rapid transformation of the agricultural sector through swift technological progress. The process started during the 1960s through Green Revolution by diffusing Modern Rice Varieties (MRVs) with corresponding inputs support (Hossain, 1989; Rahman, 2003) to substantially increase rice productivity (Sarkar et al., 2022). However, the diffusion of MRVs went through various cycles, picking up during its inception stage (The late 1960s and 1970s), then slowing down during the mid-1980s and then picking up again during the late 1980s and 1990s due to the policy reforms aimed at liberalization of the procurement and distribution of agricultural inputs and a reduction of import duties on agricultural equipment (Hossain et al., 1990, 1994; Hossain and Akash, 1994; Sarkar et al., 2022). The period-wise cycles of diffusing MRVs during the Green Revolution have been illustrated in Figure 1.
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FIGURE 1
 Cycles of diffusing MRVs during green revolution in Bangladesh.


In order to ensure farmers’ high adoption of MRVs, each generation of MRVs developed in Bangladesh had considered different varietal trait preferences, i.e., dwarfism – disease resistance – grain quality – high yield – good taste – high market price – shorter duration - stress tolerant, depending on the period and specific context (Hossain and Akash, 1994; Hossain et al., 1994; Jaim and Hossain, 2009; BRRI, 2015; Kabir et al., 2015). With the diffusion of MRVs in Bangladesh, it was projected that farmers’ high adoption of MRVs may largely displace traditional varieties and, therefore, varietal diversity would decrease. However, projections were proved erroneous as considerable varietal diversity was found at the farm level (Hossain et al., 2006; Siddique et al., 2018); for instance, a survey report noted 670 rice varieties across Bangladesh – indicating substantial varietal diversity (Tiongco and Hossain, 2015).

In Bangladesh, different rice varieties respond differently to different environmental conditions with varying yields and production risk (Hossain et al., 1990; Joshi and Bauer, 2006; Hossain et al., 2007; Hossain and Barker, 2007; Hossain and Jaim, 2012; Rahman et al., 2020; Al Mamun et al., 2021; Kabir et al., 2021) and to mitigate the risks associated, farmers’ adaptation to the changing conditions is made through the adoption of improved varieties with new traits or combination of traits (Kabir et al., 2015; Siddique et al., 2018; Karmakar et al., 2021; Rahman et al., 2023). Thus, rice breeding programs in Bangladesh are designed to develop new rice varieties with traits like high yield, short duration, resistance to pests and diseases, and tolerance to other biotic and abiotic stresses to curtail farmers’ adoption lag (Choudhury et al., 1992; Jaim and Hossain, 2009; BRRI, 2015; Hossain et al., 2015; Kabir et al., 2015; Tiongco and Hossain, 2015). However, genetic improvements for these specific traits alone may not be sufficient for new rice varieties to be adopted by different farmer groups as factors like gender may have considerable weight in determining if a variety will be adopted (Weltzien et al., 2020). For instance, from the 87 MRVs developed in the last five decades, only a handful of them (BRRI dhan28, BRRI dhan29, Swarna, and BR11) have become popular among farmers in Bangladesh (Jaim and Hossain, 2009; Siddique et al., 2018). Consequently, in Bangladesh, it takes 15–16 years from the release of a variety to reach its peak of adoption (Jaim and Hossain, 2009; Hossain et al., 2012; Kabir et al., 2020; Karmakar et al., 2021). Therefore, in order to develop gender-responsive varieties and to curtail the varietal adoption lag by farmers in Bangladesh, a deeper understanding on the nature and causes of differing varietal trait preferences by different farmer groups is an essential prerequisite.

Depending on farm duties, production goals and access to resources, varietal trait preferences by different groups, i.e., men, youth males, vulnerable men, women, youth women, and vulnerable women, differ largely (Ahmed, 2014; Weltzien et al., 2020). The sets of traits that men and women farmers prefer are most likely to differ based on their socio-economic status, farming conditions, and their role in the rice value chain. For instance, varietal trait preferences for men in Bangladesh are more focused on rice production and marketing, whereas, for women, the focus is mostly on production use and food security-related traits (Tiongco and Hossain, 2015). So, it is absolutely difficult to say how essential any given varietal trait is for women and men farmers of a social class and agroecology.

Past literature extensively examined the preferences of consumers (Choudhury, 1991; Jaim and Hossain, 2009; Custodio, 2015; Hossain et al., 2015; Cuevas et al., 2016; Custodio et al., 2016a, 2019; Bairagi et al., 2017, 2018; Mottaleb et al., 2017), farmers (Joshi and Bauer, 2006; Hossain et al., 2015; Custodio et al., 2016b; Ynion et al., 2016; Sarkar et al., 2017; Weltzien et al., 2020; Haque et al., 2023), and other value chain actors (Custodio et al., 2016b, 2019; Sarkar et al., 2017), along with an examination of participatory varietal choices (Paris et al., 2005). However, the majority of these studies narrowly focused on the gender perspectives of preferences in the context of rice varietal development. This literature review underscored the absence of gender considerations in rice breeding programs in Bangladesh, emphasizing the need for a more inclusive approach. Integrating gender-differentiated trait preferences into rice varieties is identified as a crucial step to comprehensively address the intricate nuances of varietal characteristics. Therefore, the objective of this review paper is to systematically consolidate existing knowledge and information, with the aim of assessing the nature, extent, and underlying causes of gender-specific variations in rice varietal trait preferences among farmers and consumers in Bangladesh. This review pursues three specific goals: (a) to compile available knowledge documenting gender differences in varietal trait preferences; (b) to comprehensively evaluate the nature, extent, and underlying causes of gendered variations in varietal trait preferences; and (c) to identify and recognize gender-specific aspects that can be integrated into rice breeding programs in Bangladesh.



2 Methodology

This review addresses gender differences in varietal trait preferences through an extensive analysis of pertinent journal articles and secondary documents sourced from Scopus, Web of Science Core Collection, and Google Scholar databases. The search was conducted in February 2023 and employed four distinct categories (Sarker et al., 2023) of search items: (i) exposure keywords (e.g., “Rice,” “Oryza sativa”); (ii) group of interest terms (e.g., “trait preference*,” “preferred trait*,” “preferred variety,” “varietal preference,” “varietal selection,” “trait choice,” “varietal characteristic”); (iii) outcome of interest terms (e.g., “plant breeding,” “variety breeding,” “rice breeding,” “crop breeding,” “crop improvement,” “seed system”); and (iv) geographic specifications (e.g., “Bangladesh”).

From these searches, a total of 156 articles and associated documents were initially acquired from diverse databases; however, the subsequent removal of duplicates resulted in 89 distinct documents. The criteria for inclusion encompassed original research or reviews that explicitly engaged with varietal trait preferences in the context of rice varieties, seeds, or germplasm. Articles outside the realm of plant breeding and seed systems were excluded. Moreover, geographical limitations confined the search to Bangladesh, and only English-language studies were considered. Acknowledging the potential richness of pertinent literature beyond scholarly sources, supplementary grey literature was also scrutinized.

Ultimately, 45 documents were selected for this review. The categorization of these documents based on publication types and research locations is detailed in Table 1. Notably, a limited number of articles exclusively focused on gender and sex-disaggregated statistics concerning rice varietal trait preferences in Bangladesh. Consequently, this study meticulously curated, tabulated, and graphically presented data from a variety of published works and online resources. To facilitate this, information was collated from a diverse array of sources, spanning media outlets, blogs, research institutes, private and international organizations, policy experts, and newspapers, thereby enhancing comprehension.



TABLE 1 Categorization of reviewed papers based on publication types and research location.
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In pursuit of a data-driven approach, primary data collected from farmers of different categories from 30 districts across seven divisions of Bangladesh pertaining to varietal adoption and trait preferences, accessed from the 2018 IRRI database, was also subjected to gender-based analysis (IRRI Database, 2018). Descriptive statistics were employed to analyze the primary data. The insights derived from this analysis were subsequently incorporated into the results and discussion section of the review. Notably, like any systematic review, the potential for certain research articles to be excluded due to publication and screening biases cannot be discounted. Consequently, significant effort was expended in scouring reputable databases, websites, and engaging with experts in the field via social media platforms. It is the contention of this study that its efforts substantively contribute to the generation of comprehensive evidence and the identification of key areas of inequity, thereby facilitating the formulation of gender-sensitive breeding policies.



3 Results and discussion


3.1 Nature, extent, and causes of gendered differences in varietal trait preferences

The gender-specific varietal trait preferences reviewed are summarized in this section. The extent to which varietal trait preferences related to value chain actors, gendered roles and responsibilities, and gendered access and mobility provide insights into the nature and causes of gendered differences with regard to varietal trait preferences in Bangladesh.


3.1.1 Consumers’ preferences

Consumer’s preferences for rice grain in Bangladesh were good taste, white color, slender and fine grains, not sticky, and high-volume expansion (Custodio, 2015), and consumers’ perceptions of poor-quality rice in Bangladesh are small and broken grains, rough texture, long cooking time, and too much water requirement for cooking (Custodio et al., 2019). Consumers’ preferences regarding rice grain are also varied largely within different regions of Bangladesh. Heterogeneity in rice quality perception is also evident between urban and rural consumers in Dhaka city (Custodio et al., 2019). Consumers’ preference for rice according to the process of rice milled is also largely varied across Bangladesh (Jaim and Hossain, 2009). Preferences are largely varied not only among value chain actors of different socioeconomic statuses but also among women with differing empowerment attainment. Table 2 illustrates the historical trends in consumers’ preferences for rice quality in Bangladesh.



TABLE 2 Historical trends in consumers’ preferences on rice quality in Bangladesh.
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Consumers’ preferences regarding rice grain are also varied largely within different regions of Bangladesh. For instance, producers and producer-cum-consumers preferred rice varieties for higher yield, whereas pure consumers preferred varieties on the basis of its tastiness and fineness. The specific grain quality characteristics such as whiteness, broken, shape, amylose (%), aroma, cooking quality, hardness, and chalkiness largely influenced the preferences of both consumers and producers (Hossain et al., 2015). Another study found that 96% of the consumers in Bangladesh bought parboiled rice from the market because of consumption habit (57%), not sticky (15.7%), easily digestible (15.2%), tasty (13.2%), durability (12.2%), and expansion ratio (3.8%) (Jaim and Hossain, 2009). The same study findings noted that the foremost vital quality to consider for good quality rice in Bangladesh is slender rice (42.7%), followed by taste (24.4%) and clean rice (17.0%). Another study noted the top five most preferred rice characteristics in urban Bangladesh as good taste, white, slender, short size, and aromatic grains (Custodio, 2015). Table 3 illustrates the perceptions of consumers on rice quality in Bangladesh.



TABLE 3 Consumers’ perceptions of rice quality in Bangladesh.
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Findings noted that relatively wealthy consumers are likely to consume more rice than relatively poor consumers, and relatively wealthy consumers tend to be sincere in selecting rice based on grain quality (Cuevas et al., 2016). On a similar note, wealthy households in Bangladesh are more likely to consume fine-grain rice than their counterparts (Mottaleb et al., 2017). However, grain quality can also be superficial and thus can be manipulated by labeling, packaging, and milling. Importantly, the visual appearance of rice grain, such as shape and size, is an important attribute of grain quality that largely affects consumers’ decisions to purchase and, therefore, the market price for rice. In addition to size and shape, cooking quality, food value content, and taste also affect the price of rice by influencing consumers’ repeated purchasing behavior (Cuevas et al., 2016). In Bangladesh, broken rice normally receives a lower market price, because it is treated as low-quality rice (Cuevas et al., 2016; Mottaleb et al., 2017). After yield, grain type was the second most important factor for farmers when considering the adoption of a new variety because the price of rice is largely influenced and highly associated with the grain type (Custodio et al., 2015, 2016b). Therefore, rice breeding programs must take into account the grain-type preferences of different consumer groups in developing new rice varieties. Without attaining desirable grain quality that matches end users’ preferences, an increase in rice yield may bring less benefit to farmers. Thus, rice breeding programs should focus more on grain quality coupled with traits for high yield, as well as tolerance to biotic and abiotic stresses, that match end users’ preferences. If new rice varieties incorporate end users’ preferences, this might also benefit rice farmers, as they can accrue extra benefits by catering to consumers’ preferences.

There has been significant variance regarding preferences for rice traits among consumers by country, by region, and by country being an importer or exporter (Bairagi et al., 2017). For instance, Bangladeshi rice consumers preferred rice that had great appearance and taste attributes. Conversely, Southeast Asian consumers’ first, second, and third choice was more likely to be texture traits, aroma, and appearance, respectively. Also, geographic segmentation significantly affected consumers’ decision in choosing preferred rice traits (Bairagi et al., 2017), which must be emphasized in future varietal development programs. In assessing consumers’ preferences for extrinsic quality attributes, findings noted that consumers in Bangladesh whose preferred rice trait was aroma were more likely to purchase packaged rice which is consistent with the observation that aromatic rice is usually packaged and its market price is higher (Bairagi et al., 2018). One key aspect to note here is that rice breeding programs must combine both market and climate-smart traits in optimal product profiles while tailored to specific needs. Because if breeders fail to tailor rice varieties based on the demanded trait preferences, other Rice Value Chain (RVC) actors may do so and capture consumer surplus. For example, millers, wholesalers, and exporters can mix varieties to provide different “grades” of texture or double-polish grains to increase slenderness as what is currently done in Bangladesh for the so-called ‘Minikit’ (further polished version of BRRI dhan28 and BRRI dhan29) rice. Also, failure to incorporate agronomic and stress-tolerance traits, on the other hand, may expose farmers to higher climate and production risks. Therefore, rice breeding programs should consistently incorporate market research on the preferences of different RVC actors. In the long run, market and climate-smart rice breeding will contribute to more efficient, equitable, and sustainable RVCs as a result of better linkages between rice farmers and consumers. The RVC-based recommendations for better varietal adoption by farmers in Bangladesh are as follows;
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3.1.2 Farmers’ varietal trait preferences

Varietal trait preferences are largely varied among different farmer groups depending on their roles and responsibilities in rice cultivation. Findings noted that farmers in Bangladesh opined high yield (46%), good taste (24%), and lodging resistance (23%) as the top three reasons for choosing rice variety BRRI dhan29 (Hossain et al., 2003a,b, 2006). On the other hand, high yield (28%), good taste (20%), and early maturation (13%) as the top three reasons for choosing BRRI dhan28 (Tiongco and Hossain, 2015). Regarding primary traits in new rice varieties, 96% of farmers in Bangladesh preferred high yield, and as secondary traits, they preferred grain quality, shorter maturity, lodging resistance, and higher milling recovery (Jaim and Hossain, 2009). Other findings noted farmer’s rice varietal trait preferences in Bangladesh as yield, tolerance to biotic and abiotic stresses, short duration, and profitability. Farmers usually assess a new variety in terms of a range of attributes, including grain quality, straw yield, and input requirements in addition to yield (Joshi and Bauer, 2006; Haque et al., 2023). Rice grain quality largely influences the farmer’s adoption decision of new rice varieties, for instance, due to poor grain quality after cooking, hybrid rice varieties are less preferred in Bangladesh (Mottaleb et al., 2015, 2017). Figure 2 illustrates the results of a varietal adoption study conducted by the International Rice Research Institute (IRRI). Findings noted that farmers’ (both male and female) top preferred traits in Bangladesh are high yield, good taste, slender grain, easy to sell, and higher market price.

[image: Figure 2]

FIGURE 2
 Farmer preferred traits (% of responses) in Bangladesh – combined men and women (all varieties). Source: IRRI Database (2018).


Figure 3 illustrates that men and women farmers in Bangladesh prefer the same traits, but they rank them differently. To elaborate, varietal traits preferred by men farmers seem to be mostly production and market-oriented, whereas traits preferred by women farmers seem to be both production and consumption (good for making rice products) oriented. Similar findings have also been noted for non-stress tolerant rice variety (non-STRV) trait preferences (Figure 4). From Figure 4, traits by both men and women farmers in Bangladesh preferred similar traits for stress tolerant rice varieties (Chowdhury, 2014), and both ranked flood tolerance highly. However, for non-stress-tolerant rice varieties, the findings distinctly reveal significant variations in varietal traits preferred by men and women farmers in Bangladesh. This observation underscores that, in stress ecosystems, farmers, irrespective of gender, prioritize production. Conversely, in favorable ecosystems, male farmers exhibit a stronger emphasis on agronomic traits, while female farmers prioritize traits related to grain quality.

[image: Figure 3]

FIGURE 3
 Varietal trait preferences by men and women farmers (% of responses) in Bangladesh. Source: IRRI Database (2018).


[image: Figure 4]

FIGURE 4
 Traits preferred by men and women farmers (% of responses) in Bangladesh. Source: IRRI Database (2018).


Figure 5 illustrates the differences in varietal trait preferences for men and women farmers by divisions in Bangladesh. Results noted that both men and women farmers have a higher preference for yield and good taste in most divisions. Also, men farmers are more market-oriented in Rajshahi, Dhaka, Khulna, and Barisal divisions, while women are more market-oriented in Rangpur, Dhaka, and Barisal divisions. Both men and women farmers have more focus on the submergence trait in the Barisal division and on the home consumption trait (higher milling recovery) in the Rajshahi division. These results clearly indicate that varietal trait preferences differ not only between men and women but also among farmers of different divisions in Bangladesh.
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FIGURE 5
 Preferred traits by men and women farmers (% of responses) in Bangladesh (by Division). Source: IRRI Database (2018).


In addition to these, the study results noted that, using different factors like income groups, farmers’ access to farming information, household size, land size, and decision-making on varietal choice, both men and women farmers preferred similar traits with different rankings. The only exception was found in the case of varietal trait preference by religion, where similar traits were preferred by Hindu and Muslim farmers but ranked differently. However, women farmers preferred similar traits and ranked similarly regardless of their religious status. All these results elucidate quite a lot on the nature, extent, and causes of gendered varietal trait preferences in Bangladesh.

Table 4 illustrates the gendered varietal trait preferences in Bangladesh. From Table 4, varietal trait preferences ranked higher by women or men farmers give indications of strong gender specificity. For instance, traditionally, women in Bangladesh are responsible for post-harvest processing and food preparation, which leads to varietal traits related to these activities being preferred more by women than men farmers (Ynion et al., 2016). That’s why; women farmers noted trait preferences for a variety, i.e., post-harvest, processing, and consumption aspects that were not mentioned by their counterparts. One key aspect to note here is that women and men farmers in Bangladesh, even within the same agroecology and village, may require different improved traits for cultivating rice under complementary conditions and thus may express different trait preferences for varieties. Hence, attention to incorporating gender-differentiated trait preferences in developing improved varieties can curtail farmers’ varietal adoption lag in Bangladesh.



TABLE 4 Gendered varietal trait preferences in Bangladesh.
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3.2 Gender and rice breeding programs in Bangladesh

The influence of gender differences on rice farming in Bangladesh is fundamental because men and women have unequal control over and access to productive resources on which rice farming depends largely (Ahmed, 2014; Weltzien et al., 2020). This is particularly the case for smallholder farmers in Bangladesh, where women and men have different roles and responsibilities and where rights and access to productive resources differ significantly (Al-amin et al., 2004). Systematic identification and integration of gender-differentiated varietal trait preferences in designing rice breeding programs in Bangladesh remains unreciprocated. Lack of sensitivity towards gender-differentiated trait preferences by the rice breeding programs can be a disadvantage for gender-responsiveness of the variety developed and can also limit the anticipated impact of newly developed varieties (Weltzien et al., 2020). Hence, understanding the biophysical, social, and cultural environment of different farmer groups from a gender perspective is quintessential to gender-responsive variety development in Bangladesh.

Rice breeding programs in Bangladesh aim to develop new rice varieties incorporating farmer-preferred traits to curtail varietal adoption lag (Choudhury, 1991; Jaim and Hossain, 2009; BRRI, 2015; Hossain et al., 2015; Kabir et al., 2015; Tiongco and Hossain, 2015; Karmakar et al., 2021). However, in Bangladesh, it usually takes 15–16 years from the release of a variety to reach its peak of adoption (Jaim and Hossain, 2009; Kabir et al., 2020). For instance, stress-tolerant along with high market-value rice varieties were promoted in Bangladesh by the Cereal Systems Initiative for South Asia (CSISA) project; however, when monitored, the adoption of such varieties appeared to be very low (Ahmed, 2014). One of the reasons behind such a slow varietal adoption rate can be the conventional varietal development approach (supply-driven) followed by the rice breeders in Bangladesh, in which breeders mostly prefer traits that do not always match the needs of different farmer groups, i.e., men and women (Hossain et al., 2003a,b; Sarkar et al., 2017). In Bangladesh, women farmers’ engagement in agriculture has been ever-increasing (Haque et al., 2017; Khan et al., 2017, 2023; Khan, 2019), and their thoughts and perceptions are equally important in developing improved rice varieties. Also, women’s knowledge of post-harvest management and cooking quality (Paris et al., 2005; Gurung et al., 2013) are important considerations in developing rice varieties for different agroecologies suffering from both biotic and abiotic stresses. Therefore, the use of the participatory varietal selection (PVS) process may address this issue to a great extent as it involves different farmer groups in the selection of desired breeding lines. Also, the participation of women in the PVS process increases women’s decision-making authority in varietal choice, seed acquirement, and crop management (Paris et al., 2005; Gurung et al., 2013).

In addition to gender considerations, it is crucial to recognize the diverse preferences within other demographic groups involved in rice farming. The varietal trait preferences of youth, both male and female, as well as senior citizens and persons with disabilities, constitute significant aspects that merit attention within the rice breeding framework. Understanding their distinct criteria regarding factors such as production ownership, control, and access is essential for a comprehensive analysis of decision-making processes in the rice value chain. Additionally incorporating such trait preference parameters within the rice breeding mechanism is likely to generate new thinking avenues in curtailing farmers’ rice varietal adoption lag in the context of Bangladesh. Therefore, rice breeding programs in Bangladesh need to be more mindful in soliciting gender-responsive criteria for developing improved rice varieties. Identified domains and determinations for proper gender integration with rice breeding programs in Bangladesh are illustrated in Table 5.



TABLE 5 Key gender aspects for integration with rice breeding programs in Bangladesh.
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Gendered differences in production environments may go undetected in typical analyses focusing solely on geographic and biophysical aspects. Thus, rice breeding programs in Bangladesh need to analyze and target different farmer groups, considering sociocultural factors like gender as well as economic and ecological factors. In addition, rice breeding programs in Bangladesh can benefit substantially from gender-focused market analysis, concepts and tools for describing and prioritizing consumer needs, and market demands as a basis for gender-responsive targeting.




4 Concluding insights and recommendations

Many of previous researches were associated with ongoing rice breeding programs, indicating that gendered differentiation with regard to varietal trait preferences has been a concern for rice breeding programs. However, explaining the gender differences in varietal trait preferences for a specific context in Bangladesh was not the primary goal of any research identified for this review. However, few researchers (Al-amin et al., 2004; Haque and Chowdhury, 2006; Jaim and Hossain, 2011; Rahman et al., 2016; Haque et al., 2017; Khan et al., 2017; Khan, 2019) had a primary objective to explain differences in gender relations in the different farming context of Bangladesh. Only one research, Gurung et al. (2013), tried exploring the gender dynamics in changing rice-based agriculture in Bangladesh. In another research, Ahmed (2014), reviewed the gender-related activities under different projects of IRRI since 2000. Consequently, the underlying causes for contrasting gendered varietal trait preferences are not well identified in previous research. In the context of Bangladesh, detailed discussions to understand the varietal trait preferences of women and men for future varietal development programs were rarely used among the articles reviewed. Therefore, analyzing the differences among varieties preferred by women and men, and the specific traits those varieties possess can provide a basis for identifying gender differences. Hence, specifically designed research dedicated to understanding the gender differences in varietal trait preferences is recommended so that the gender-responsive rice breeding program becomes a reality in Bangladesh.

Previous studies on rice grain quality preference in Bangladesh have focused mainly on consumers (Jaim and Hossain, 2009; Bairagi et al., 2017, 2018). However, little has been done to assess grain quality in relation to both farmer and consumer preferences (Hossain et al., 2012, 2015; Sarkar et al., 2017; Haque et al., 2023) in order to infer how grain quality could influence farmers’ preference for improved rice varieties and consumers’ preference for quality rice grain. In Bangladesh, more research (both qualitative and quantitative) is required to assess the influence of grain quality and other factors affecting farmers, both in men, women and youth, varietal trait preferences for improved rice varieties. It is striking, however, that there is rather scant literature on gender and varietal trait preferences in Bangladesh. Therefore, further research using an interdisciplinary research approach (both qualitative and quantitative) on gendered differences in varietal trait preferences for different farmer groups in Bangladesh will fill a major gap in the literature. More analysis, similar to the analysis done by Tiongco and Hossain (2015), is required in major rice growing regions of Bangladesh to aid the development of improved rice varieties that are more responsive to the needs and preferences of both men and women farmers in Bangladesh.


4.1 Key aspects for gender-responsive rice breeding in Bangladesh

- Develop gender-responsive product profiles: Understanding the differences in women and men farmers’ varietal trait preferences can help defining the specific type of variety to be bred by the rice breeding programs in Bangladesh. Developing context-specific gender-responsive rice product profile, with a defined set of targeted attributes that a new variety is expected to meet in order to be successful in the market (Ynion et al., 2016; Sarkar et al., 2017; Ragot et al., 2018) is helpful in this respect. Critical aspects here include recognizing the combination of “must have” traits that need to be above a threshold for acceptability and prioritizing the key varietal traits to be improved. Consumer-preferred quality traits such as processing and cooking attributes are a major group of “must have” traits that women in Bangladesh frequently highlight, and insufficient attention to ensure acceptable levels of these traits risks a lack of farmers’ adoption of newly developed varieties. Therefore, gender-responsive product profile development will define the combination of varietal traits needed to respond to the targeted demand of different farmer groups and of different ecologies across Bangladesh.

- Gender-responsive breeding strategy for enhanced genetic gains: One of the most important questions of modern times is whether it is really worth developing a gender-specific variety that meets demand and has benefits for a certain farmer group. The answer is quite simple. We do not need to develop separate varieties, given the fact that in Bangladesh, varietal trait preferences of women and men farmers are based on their differentiated farming and household roles and responsibilities. For instance, men’s focus on agronomic traits and women’s preferences for qualities for post-harvest processing, cooking, and food security are complementary. The inclusion of such complementary varietal traits that satisfy both women and men farmers’ trait preferences in a given variety could be a pre-condition for responding to the full range of varietal desires and needs. Breeding separate varieties for women and men could be necessary only when the traits for their respective objectives differ significantly and involve tradeoffs.

- Complexity of gendered trait prioritization: Based on the evidences of previous discussions, it is clear that varietal trait preferences are quite different for women and men and are equally important for guiding future rice breeding programs in Bangladesh in a gender-responsive manner. However, it is often difficult to generalize or quantify the gendered differences unfailingly. For instance, if breeding programs in Bangladesh opt for the gender-focused comparison of varietal trait preferences, it is more likely to generate a contradictory picture due to numerous socioeconomic characteristics influencing gender roles and responsibilities, shaping their preferences. Generalizations about gender-differentiated varietal trait preferences requires an explanation of how preferences reflect underlying gender differences in assets, markets, information, and risk. This requires reference to a social profile that includes but is not limited to analysis of varietal preference differences between women and men in Bangladesh.

- Ways forward: To learn effectively about the gender differences in farmers’ varietal trait preferences, rice breeding programs in Bangladesh must use multiple methods (On-station trial, on-farm trial, participatory varietal selection, individual interviews, focus group discussions, and case studies). In addition, breeders must have joint annual feedback and planning meetings with both women and men farmers to improve knowledge and awareness of overall goals and specific breeding objectives of rice variety development. Breeding programs must also set quotas for variety trials to be conducted by women in their fields, which in turn will give them a direct opportunity to propose their priority traits to use for varietal evaluations. Effective implementation of all these is expected to support gender-responsive trait prioritization by the future rice breeding programs in Bangladesh.
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