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ABSTRACT 

The introduction of inclusive methodologies, such as Participatory Cultivar Selection, has 

shown that more decentralized policies support the increase of genetic diversity in crops, 

strengthen producers' knowledge and recognition as protagonists in agricultural 

innovation, which contributes to accelerate the adoption rate and increase production.  

The aim of the study was to identify cultivars with the greatest acceptance and the 

agronomic criteria of greatest consideration from participants’ perspective.  

The participatory selection was carried out at the Agrodiversity Fair in a farm belonging 

to the “Menelao Mora” Cooperative in Los Palacios municipality, where producers, 

technicians and decision-makers of both sexes participated. The effective diversity 

percentage was determined, cultivars with the greatest acceptance and the most relevant 

agronomic criteria were identified. Female participation reached 39 % and effective 

diversity was 100 %. Milagro villaclareño, Tomeguín 93, Chévere, Quivicán, Delicias 

364 and Tradicional Codorniz cultivars stood out for their good performance for the 

locality; the characters with the highest degree of acceptance at the time of selection were 

number of pods per plant, number of grains per pod, grain color and plant size. The results 

suggest that fairs constitute an alternative to provide diversity in bean production, as one 

of the strategies to face climatic variation in the current context. 
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INTRODUCTION 

The common bean (Phaseolus vulgaris L.) is a very important grain legume in the 

Americas and part of Africa, where it serves as a vital source of protein, vitamins and 

mineral nutrients (1) and it is the third most important legume for human consumption 

worldwide after soybeans and peanuts. However, bean production level in Latin America 

is relatively low, and in Cuba the situation is similar because the expected harvest results 

are not achieved, due to various factors that affect crop productivity, including drastic 

changes in climate, the scarce availability of quality seeds, the presence of pests and 

diseases, low water availability and nutrient deficiency in soils, as well as high input 

prices (2,3). 

National production satisfies only 3 % of the consumption demand of Cubans, so it is 

necessary to import about 110,000 tons of grain each year (4). For this reason, among the 

priorities of Cuban agriculture is to increase the production of this crop, allocating large 

extensions of land in the state sector, as well as in the cooperative and peasant sectors, 

with strategies and technologies that are environmentally friendly, the breeding of 

cultivars, increased production of seeds, etc.  

To this end, it is necessary to have cultivars that are better adapted to the different 

agroecosystems in which this legume is grown (5). For this process, the “Agrodiversity 

Fairs” have been very successful, a methodology that has contributed to the introduction 

of new technologies and new diversity of different crops to farmers' farms (6-10).  

These Fairs have become an effective alternative to facilitate the flow of seeds from the 

Research Institute to the farmer and vice versa; they constitute a supply of genetic 

diversity with great community acceptance and a broad spectrum of demand by farmers. 

In addition, it is a complement to the genetic breeding programs that are developed with 

numerous species of agricultural crops, in such a way that through the participatory 

selection of new genetic materials, it is possible to minimize the time required for the 

extension of new cultivars, as well as to select them in a more effective way for each 

specific condition. 

Participatory Variety Selection (PVS) has become a motivating force in agricultural 

research and rural development. This approach makes it possible to consider the 

agroecological conditions and cultural practices of the target zones; the local knowledge 

and producer preferences in these zones; as well as the preferences and requirements of 

the other stake holders in the productive chain. Programs in several countries have 
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demonstrated this method effectiveness (11-18). In Cuba, it has been successfully used in 

crops such as rice, beans, tomatoes, cassava and chickpeas, among others (6-9,19). 

Considering this background, the main aim of this study is to identify cultivars with 

greater acceptance and the agronomic criteria of greater consideration from the 

participants´ perspective in the PVS of beans in conditions of Los Palacios municipality. 

 

MATERIALS AND METHODS 

General aspects for the assembly of cultivar garden 

Bean Cultivar Garden for the Agrodiversity Fair development was located in the farm of 

the producer Jesús Rivera, belonging to the Credit and Service Cooperative (CCS) 

“Menelao Mora” in Los Palacios municipality, Pinar del Río province. An area was 

selected for the adequate establishment of cultivars. For the assembly of plots,  

the uniformity of soil was sought to avoid differences between cultivars due to factors 

unrelated to the characteristics of each one of them. The cropping practices carried out 

during the crop cycle (soil preparation, sowing, fertilization, irrigation and phytosanitary 

treatments) were carried out as recommended by the Technical Guide for the Common 

Beans and Corn Production (20). Cultivars were planted in furrows 3 m long, plots 

consisted of five furrows and a minimum space was left between them to avoid the 

possible effect of competition between cultivars. 

Nineteen cultivars (17 from the National Breeding Program for this crop and 2 traditional 

cultivars planted in the territory) were put to the consideration of participants, which were 

identified with a consecutive number and not with their real name. The name and origin 

of each cultivar are informed after the selection is made so that it does not influence the 

participants during this process, as this could sometimes bias the results.  

Cultivars submitted for evaluation and some of their characteristics are listed (Table 1). 
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Table 1. Characteristics of bean cultivars exhibited at the fair 

No. Cultivar Characteristics Grain color 

1 CC-25-9 Long cycle, high yield potential and consumption 

preference (more than 2 t ha-1). 

Black 

2 BAT 304 Short cycle, high yield potential Black 

3 TAZUMAL Medium cycle, high yield potential and architecture 

for mechanized harvesting. 

Black 

4 Tomeguín 93 Medium cycle, high yield potential and architecture 

for mechanized harvesting. 

Black 

5 CUL 156 Medium cycle, high yield potential and architecture 

for mechanized harvesting. 

Black 

6 Liliana Medium cycle, high yield potential and architecture 

for mechanized harvesting. 

Black 

7 Cubana 23 Medium cycle, medium yield potential Black 

8 Milagro Villareño Medium cycle, high yield potential Black 

9 CUFIG 48 Medium cycle, high yield potential and architecture 

for mechanized harvesting. 

Black 

10 Delicias 364 Medium cycle, high yield potential Red 

11 Buenaventura Medium cycle, high yield potential Red 

12 CUFIG 110 Medium cycle, high yield potential Red 

13 La Cuba 154 Medium cycle, high yield potential and architecture 

for mechanized harvesting. 

White 

14 Chévere Medium cycle, high yield potential White 

15 Engañador Medium cycle, high yield potential White 

16 Quivicán Medium cycle, high yield potential White 

17 CUFIG 145 Medium cycle, high yield potential White 

18 Tradicional 

Codorniz* 

Medium cycle, high yield potential Black 

19 Tradicional 1* Medium cycle, high yield potential Black 

*Cultivars traditionally sown in the territory 

 

Surveys for the PVS  

The methodology for the SPV was explained and the completed surveys were handed out, 

containing different criteria for the selection of these criteria, with a space for the 

participants to add any other data they considered important to take into account (Figure 1). 
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Figure 1. Survey applied during the participatory selection of bean cultivars 

 

Participants 

Producers from Los Palacios municipality participated, both from the State Sector, mainly 

linked to the Agroindustrial Grain Enterprise. (EAIG, according its acronyms in Spanish), 

as well as from the Cooperative and Peasant Sector, belonging to different productive 

forms (Credit and Service Cooperatives and Agricultural Production Cooperatives).  

In addition, specialists, technicians, researchers and decision-makers from the territory. 

 

Experience Exchange  

As part of the Agrodiversity Fair, a talk was given on “Bean cultivation and characteristics of 

the cultivars proposed by the National Breeding Program”. Aspects related to the 

management of the crop and its technology were also discussed; results of trials carried out 

under experimental conditions on the response of a cultivar group, including those presented, 

were discussed. Participants had the opportunity to exchange experiences and discuss criteria 

among producers and between them and UCTB researchers, decision makers from the 

Municipal Delegation of Agriculture and the Agroindustrial Grain Enterprise.  
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Information analysis 

For the data compilation, the list of participants was used, in which were registered: name, 

sex, occupation, place of origin, work center or productive unit, address and telephone 

number, as well as the surveys prepared for this purpose, where both the selected cultivars 

and the selection criteria appeared, based on the visual observation of the integral 

behavior of cultivars. Descriptive statistics were used for the indicators evaluated,  

by counting and summing the number of votes cast for each one, in order to know the 

cultivars of greatest interest to the participants and likewise for the most important 

selection criteria. 

The tabulation of all the information was carried out using Microsoft Excel 2016.  

At the time of analyzing the information, specialists, technicians, researchers and 

extensionists were included in the category of “technicians”.  

To measure the selection efficiency, the effective diversity percentage of (% ED) was 

calculated using the formula: 

 

% 𝐸𝐷 =
𝑠𝑒𝑙𝑒𝑐𝑡𝑒𝑑 𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑟𝑠

𝑡𝑜𝑡𝑎𝑙 𝑜𝑓 𝑐𝑢𝑙𝑡𝑖𝑣𝑎𝑟𝑠 𝑒𝑥𝑝𝑜𝑠𝑒𝑑
∗ 100 

 

RESULTS AND DISCUSSION 

Twenty-eight people participated in the selection of bean cultivars at the Agrodiversity 

Fair (Table 2), which corresponds to the number of participants/fair reported in 

participation studies recorded in more than 200 Agrodiversity Fairs of different crops held 

in various provinces of Cuba (21). The Local Agricultural Innovation Program  

(PIAL, according its acronyms in Spanish) has supported the holding of more than 680 

fairs in the country in which more than 19 500 producers from 97 localities corresponding 

to 45 municipalities in 10 provinces have participated. These fairs have facilitated the 

creation of a broad solidarity network of farmers for the environmental, social and 

economic benefit of productive units, with a strong impact on the availability and 

autonomy of seeds and on food security and sovereignty at the community level (22). 
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Table 2. Number of participants per group in the participatory selection of bean cultivars 

Groups Women and men Percentage (%) 

Productors 16 57 

Technicians 7 25 

Decision-makers  5 18 

Total 28 100 

11 W 17 M 39 W 61 M 

W: Women, M: Men 

 

Female participation reached 39 %, which demonstrates the growing incorporation of 

women in agricultural activities, although it is recognized that there is still a need to 

increase the presence of women in the sector, based on the gender approach application 

in local development. This is even more relevant if it takes into account that many women 

are responsible for the production, purchase, processing and preparation of most of the 

food consumed. However, women in vulnerable conditions often have limited access to 

nutritional information and the necessary resources (income, land, technology, services 

and others) to improve food security (23). Other authors studying the meaning and 

repercussion of these Fairs in Cuba have observed a favorable development in terms of 

equity in the peasant family, although the aspect of women leaders in organizations still 

needs to be improved, although they recognize that it is significantly higher than at the 

beginning of the PIAL (22). 

It is known that women and men have different tasks in the home and on the farm, as well 

as different roles and responsibilities with respect to resource management; women play 

a fundamental role in plant identification and introduction, and have extensive and 

detailed knowledge about food, fodder, and medicines. Smallholder women farmers are 

active in the breeding, selection, management, processing, storage and conservation of 

plant resources. Globally, women are the main doers involved in smallholder seed 

selection and storage and in farmer-to-farmer seed distribution networks (24). 

Also on display, as an initiative of the women, were products made by them (canned food, 

handicrafts, articles made from recycled disposable materials, still-life arrangements and 

other handicrafts (weaving, sewing, etc.). There was also an exchange of experiences and 

it was recognized that these actions contribute to the rescue of traditions and in some 

cases constitute sources of income for women. When women are socially and 

economically empowered, they can become a powerful force for change. In rural areas of 

the developing world, women play a crucial role in household management and their 
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contribution to agricultural production is fundamental. However, inequalities between 

women and men hinder women's full realization (25).  

The fair presented a wide varietal diversity with the presence of black (58 %),  

white (26 %) and red (16 %) beans. Participants had the opportunity to appreciate in situ 

the characteristics and behavior of different cultivars on display, select the five of their 

preference and, in the case of producers, take them to their farms to evaluate them under 

their own production conditions. Figure 2 shows results of bean cultivar participatory 

selection, the most preferred were: Milagro villaclareño, Tomeguín 93, Chévere, 

Quivicán, Delicias 364 and Tradicional Codorniz. This indicates a good performance of 

the new materials under these conditions. 

In this regard, it is important to note that Tradicional Codorniz cultivar surpass 13 of the 

proposed cultivars, while in the case of Tradicional 1 it surpass 9 cultivars. This aspect is 

influenced by the selection made by producers in a rudimentary and almost unconscious 

way, which has generated the existence of many locally adapted cultivars used in the 

cooperative and peasant sector. In this regard, breeders and cultivar release committees 

are increasingly recognizing that the model of a “widely adapted single super variety” is 

often incompatible with the real needs of small farmers, which depend on climate, use, 

seasonality, etc. In crop management, there is no “one unique model for all” (26). 

The inclusion of local cultivars in the fair allowed producers to compare these with those 

proposed and to recognize those with desirable traits and good behavior. This strategy 

favors the conservation of traditional cultivars in the localities and thus reduces the risk 

of genetic erosion. 
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Figure 2. Cultivars selected by participants in the Agrodiversity Fair of beans in Los Palacios 

municipality  

 

All cultivars were selected by more than one person and in the case of Milagro 

villaclareño, Tomeguín 93, Chévere, Quivicán and Delicias 364, they reached 68, 64, 61, 

57 and 53 %, respectively; black (2) and white (2) cultivars were equally represented, 

while red (1) was the least, followed by the cultivar Tradicional Codorniz with 50 %. The 

effective diversity was 100 %, which confirms good adaptation to local edaphoclimatic 

conditions and great acceptance of the materials exhibited at the fair. It is suggested that 

the percentage of selection or effective diversity may be related to the variability shown 

by the species under study, since in a species with greater variability, local materials may 

be more important than in species with less variability (8).  

In bean fairs held in Havana and La Palma, the average number of cultivars per farmer 

was 4.98 and 4.81, respectively. These averages were considered high, since a maximum 

limit of up to five varieties per farmer had been established as in this study, which reflects 

their interest in selecting and testing new cultivars, and indicates that perhaps the farmers 

should have been left to decide how many to select, which would probably have 

contributed to the introduction of a greater number of cultivars in the communities (27). 
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In recent years, research centers and mainly plant breeders have paid more attention to 

the priorities of farmers in order to improve access to the materials generated.  

Breeding strategies and cultivar extensionism have great scope, since they make it 

possible to respond to the current challenges of agriculture. In this sense, participatory 

plant breeding has evolved as a viable alternative to conventional plant breeding, which 

places greater emphasis on the participation of different stakeholders from the choice of 

varietal specifications, selection of parents to selection in segregating generations, as well 

as testing and product release. Greater involvement of farmers and other stakeholders 

ensures that their perceptions are addressed to accelerate the adoption rate (28). In addition, 

producers show a high capacity for work and real commitment to improving the 

agricultural situation, which makes it possible to scale higher levels of cooperation, 

articulation and the establishment of synergies in the management of territorial and 

national agricultural development (29). 

Figure 3 shows survey results on the selection criteria. It can be seen that the characters 

of greatest consideration at the time of cultivar selection were: number of pods per plant, 

number of grains per pod, grain color and plant size. In a similar PVS study in Cuba for 

outstanding genotype identification of common bean, it is reported that the selective 

criteria with which diversity was related were high yield, resistance to common 

Bacteriosis and bean color (8).  

On the other hand, the high contribution of the trait number of pods per plant to bean crop 

yield is known (30). Research has reported that with an average of eight pods per plant and 

a stocking density of 250 000 effective plants per hectare, yields of more than  

1500 kg ha-1 can be obtained, which will be related to bean mass and the number of beans 

per pod. However, as there are other influencing factors, a number of pods lower than 10 

is considered low, even though this depends on the conditions in which each cultivar 

develops (31). 
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Figure 3. Selection criteria by participants in the Agrodiversity Fair of beans in Los Palacios 

municipality  

 

In similar PVS-based work in western Kenya, preference analysis was based on four 

important characteristics: bean yield, maturity duration, disease reaction, and bean color 

acceptability. The exercise provided farmers with a structured questionnaire to make their 

choice for further analysis, which allowed the identification of preferred bean varieties (32). 

Some authors have also analyzed farmers' evaluation of varietal characteristics in beans, a 

nd reported that farmers judge bean cultivars on yield, early maturity and bean color, both in 

intercropping and under adverse conditions. While in other cases the choice of cultivars is 

governed mainly by bean color, cooking time, flavor, bean size and brightness (33,34).  

Plant breeding influences individuals and societies because it determines the course of 

the agricultural future. Without cultivars appropriate to particular farming systems, 

farmers cannot succeed and consumers suffer from price increases or lack of food 

availability or both. Participatory Plant Breeding is a useful methodology, which has 

enabled breeders and farmers in the developing world to create cultivars adapted to the 

adverse conditions of many livelihood farms. This is achieved by taking advantage of 

genotype-environment interaction and selecting cultivars directly in the intended 

environment to achieve superior performance. Farmer participation is a crucial aspect of 

the methodology, as the farmer is better equipped to recognize the agronomic and quality 

traits that will enable the cultivar to be productive in his or her system (35). This 

methodology has been widely used in bean cultivation because of the advantages it brings 

(8,26,27,36,37). 
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The fair also proved to be a space for training, exchange of experiences and horizontal 

interaction among producers, technicians and other key doers. 

 

CONCLUSIONS 

 The genotypes with good performance for Los Palacios according to the participatory 

selection were Milagro villaclareño (68 %), Tomeguín 93 (64 %), Chévere (61 %), 

Quivicán (57 %), Delicias 364 (53 %) and Tradicional Codorniz (50 %), with a high 

level of adaptation under these conditions and greater probability of being adopted. 

 The characters number of pods per plant, number of beans per pod, bean color and 

plant size were the most important in the participatory selection of bean cultivars.  

 The Agrodiversity Fair constituted an alternative to provide diversity in bean 

production, as one of the strategies to face climate variation in the current context;  

it was also an excellent space for training in order to dynamize and strengthen the 

learning process and interaction of various doers, as well as to promote gender equity 

and the empowerment of Cuban women. 
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