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ABSTRACT

Participatory selection is a simple, fast and efficient way to introduce a large cultivars number
and its effectiveness in various crops is proven. Plant breeders develop more productive
cultivars under ideal conditions but often do not adapt well to the specific conditions of
farmers, this approach allows to increase yields, genetic diversity in the target environments
and decision making of farmers in participating communities. The objective of the study was
to identify the cultivars with the highest acceptance and the most taken into account
agronomic criteria. In the present work the results of the participatory varietal selection of
soybean are shown in a diversity fair developed in a farm in Los Palacios municipality. The
most widely accepted cultivars were identified, the agronomic criteria most taken into
account by the participants and the effective diversity percentage was determined. Cultivars
D-2101, DT-26, DT-22 and DT-20 stand out with good behavior for the locality and the
characters most taken into account at the moment of making the selection were number of
grains per pod, number of pods per plant, grain size, yield, height and incidence of pests.
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INTRODUCTION

In the current context, with the impact of climate change on agriculture, a state of uncertainty
about how to feed the population of the planet and guarantee the availability of species
domesticated by different human groups is anticipated. To promote sustainable productivity
growth, strategies that guarantee the increase in crop yields, the conservation of genetic
resources and the adoption of innovative crop management practices that generate added
value and increase rural incomes must be applied @.

In Cuba, for some years, national grain production has been promoted and this line of action
demands fostering the development of initiatives with the objective of introducing and/or
validating new, more productive and tolerant cultivars of biotic and adverse abiotic factors.
In this sense, primary importance is attributed to the selection of satisfactory genotypes, as a
cultivar will be better when its plasticity is greater, that is, its ability to produce good crops
both in different environments and in soils with different characteristics, and above all, in
various campaigns and growing conditions.

In the case of soybeans (Glycinemax, (L.)), in the last 10 years it is imported from Brazil,
Argentina and countries of Asia, which forces to allocate large resources to acquire the grain,
which is an important component in the intensive production of poultry and pig meat, milk,
yogurt, oil and other food production ¢, this grain is among the most important in the world,
due to its high protein and fat content; Although this crop has been known in the country
since 1904, it has not been possible to stabilize its production.

In this sense, the Diversity Fairs are an effective alternative to facilitate the flow of seeds
from the Research Institute towards the farmer and vice versa; they constitute an injection of
genetic diversity with great community acceptance and broadening the demand spectrum of
farmers. They also constitute a complement to the genetic improvement programs that are
developed in numerous agricultural crop species, so that through the participatory selection
of the new genetic materials, it is possible to minimize the time required for the extension of
the new cultivars in addition to making a more effective selection of them for each specific
condition. The participatory evaluation of varieties that is carried out in the context of the
Diversity Fairs, has the objective of valuing the available germplasm, are Easy
implementation and low cost, generate short-term results; that is, cultivars are quickly
adopted by the participating farmers. For decision-making, the appreciation of farmers and

agronomic results are complemented @,
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Carrying out the participatory selection of varieties (SPV) has become a motivating force for
agricultural research and rural development, this approach allows us to consider the
agroecological conditions and cultural practices of the target areas; local knowledge and
preferences of producers in these areas; as well as the preferences and requirements of the
other actors in the production chain. Programs in various countries have demonstrated the
effectiveness of this method “-1V. In Cuba it has been used successfully in crops such as rice,
beans, tomatoes, cassava and chickpea among others (2-16),

Taking into account the aforementioned, the main objective of this study is to identify the
cultivars with greater acceptance and the agronomic criteria most taken into account by the
participants in the Participatory Selection of Varieties (SPV) spawns in the conditions of the

Los Palacios municipality.

MATERIALS AND METHODS

General aspects for the assembly of the garden of cultivars

The soybean cultivation garden for the development of the Diversity Fair was located on the
farm of the producer Jesus Rivera, belonging to the Credit and Services Cooperative (CCS)
“Menelao Mora” of the Los Palacios municipality, Pinar del Rio province. A surface was
selected that allowed a conditioning in order to achieve the proper establishment of the same.
For the assembly of the plots the uniformity of the soil was sought to avoid differences
between the cultivars as a result of factors outside the characteristics of each of them. The
cultural activities that were carried out during the crop cycle (soil preparation, planting,
fertilization, irrigation and phytosanitary treatments) were carried out, as recommended by
the Technical Manual of Soybean Cultivation @7

Between the plots a minimum space was left to avoid the possible effect of competition
among the cultivars that were identified through previously established keys to avoid the
predisposition of the farmers in the participatory selection process. Ten cultivars that were
planted in plots of 3 m? were put to the consideration of the participants and at the time of

the election the survey carried out took into account 10 selection criteria (Table 1).
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Table 1. Soy cultivars exposed in the fair and selection criteria that integrated the survey

Nu. Cultivars Nu. Selection criteria
1 INCASOY 1 1 Grain color

2 INCASOY 24 2 Grain size

3 INCASOY 27 3 Plant architecture

4 WELLEAMS 4 Amount of grains per pod
5 DT-20 5 Number of pods per plant
6 DT-22 6 Overturning or flattening
7 DT-26 7 Growth habit

8 DT-84 8 Yield

9 D-2001 9 Incidence of pests

10 Traditional 10 Cycle

Conceptualization and characterization of the fair of diversity
The Diversity Fairs are defined as those meetings of farmers, plant breeders, decision makers,
politicians, germplasm bank conservators and leaders of peasant organizations, among
others, that carried out in fields previously prepared for such purposes, pursue the
fundamental purpose of contributing through of the participatory selection of accessions to
the maintenance and increase of the diversity of species and accessions of crops of economic
interest for farmers, in a way that satisfies the needs of family consumption and marketing

as sources of income for new resources )

Aspects that distinguished this diversity fair:

e Presentation of a wide variety of varieties that included commercial, introduced and
traditional cultivars.

e  The participants had the opportunity to appreciate the characteristics and behavior of
the different exposed cultivars, select the five of their preference and the producers take
them to their farms to evaluate them in their own production conditions.

e  Participation of women in the process of selection and preservation of materials,
exhibitions of products of innovation and rescue of traditions (preparation of canned
food, handicrafts and other crafts).

e It turned out to be a space for training, exchange of experiences and horizontal
interaction between producers, technicians and other key actors. A talk was made about

the cultivation of soybeans and folded with relevant information.
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e  Explanation of the methodology for participatory selection of cultivars and delivery of
ready forms that contained different criteria for the selection of cultivars; In addition,
a space for participants to add someone else they consider important to take into

account.

Participants
Producers of the Los Palacios municipality participated, both from the State Sector mainly
linked to the Agroindustrial Grain Company, as well as the Cooperative and Farming Sector,
belonging to various productive forms (Credit and Services Cooperatives, Agricultural
Production Cooperatives and Basic Units of Cooperative Production). In addition, specialists,

technicians, researchers and decision makers in the territory.

Analysis of the information
For the collection of information, the list of participants was used in which they were
registered: name, sex, occupation, place of origin, work center or productive unit, address
and telephone, as well as the forms prepared for this purpose, where both cultivars appeared
selected as the selection criteria, based on the visual observation of the integral behavior of
the cultivars. Descriptive statistics were used for the indicators evaluated, by counting and
adding the number of votes cast by each one, to know the cultivars of greater interest for the
participants and in the same way for the most important selection criteria.
The tabulation of all the information was done through 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 efficiency of the selection, the percentage of effective diversity (% DE) was
calculated using the formula:

selected cultivars

% DE = 100

k
total of exposed cultivars

RESULTS AND DISCUSSION

In the selection of soybean cultivars in the Diversity Fair 30 people participated (Table 2),
which corresponds to the information about participants / fair in participation studies
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registered in more than 200 Diversity Fairs of different crops carried out in several provinces
of Cuba 9,

Table 2. Number of participants by groups in the participatory selection of soybean cultivars

Groups Quantity Percentage (%)
Productors 17 57
Technicians 9 30
Decision makers 4 13
Total 30 100
10w 20M 3w 67 M

W: Women, M: Men

Female participation reached 33 %, which demonstrates the increasing incorporation of
women into agricultural activities, although it is recognized that there is still a great deal of
potential to be exploited to increase female presence in the sector, based on the application
of the gender approach in local development. Which becomes more relevant if one takes into
account that many women are responsible for the production, purchase, process and
preparation of most of the food consumed. However, women in a condition of vulnerability
often have limitations in accessing nutritional information and necessary resources (income,
land, technology, services and others) to improve food security @9,

They were also exposed, as an initiative of the women, products made by them (canned food,
handicrafts, items made from the recycling of disposable materials, arrangements with still
life and other crafts (fabrics, seams, among others). 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 the social and economic empowerment of
women is achieved, they can become a powerful force for change. In rural areas of the
developing world, women play a crucial role in the management of their homes and their
contribution to agricultural production is essential, but inequalities between women and men
make it difficult for women to fully realize @Y.

Figure 1 shows the results of the participatory selection of soybean cultivars, the ones that
received the most votes were D-2101, DT-26, DT-22 and DT-20. This indicates a good
behavior of the new materials in these conditions, which becomes important considering that

they have better characteristics and high performance potential.
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Figure 1. Cultivars selected by participants in the Soy Diversity Fair in Los Palacios municipality

In this context, it is significant to highlight that the traditional cultivar was selected, even
more than four of the proposed ones, in this aspect it greatly influences that the materials are
identified with a consecutive number and not with their real name. The name and origin of
each cultivar are not informed until after the selection is made so that it does not influence
the participants during this process as this could sometimes bias the results of it.

The breeders and the cultivar release committees increasingly recognize that the model of a
“unique super variety widely adapted” is often incompatible with the real needs of small
farmers that depend on climate, use, seasonality, among other aspects. In crop management
there is no “one model for all” ).

All cultivars were at least selected by one person and in the case of D-2101, DT-26, DT-22
and DT-20 reached percentages of 40, 30, 30 and 23, respectively. The effective diversity
was 100 %, which confirms good adaptation to local edaphoclimatic conditions and great
acceptance of the materials exhibited at the fair.

Other authors, when studying the response of the growth and yield of soybean cultivars, in
an essay developed at the Los Palacios Base Technological Scientific Unit (UCTB), also
reported the cultivars DT-20 and DT-26 as those with better behavior with the highest yields
on the three planting dates evaluated @,

For a few years, research centers and mainly plant breeders have paid more attention to
farmers' priorities and improve their access to the materials that are generated, due to the
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scope they have in genetic improvement strategies and extension of cultivars, since it allows
to respond to the current challenges of agriculture. The search for soy cultivars with greater
adaptation to the specific agroclimatic conditions of each locality, is considered in Cuba as
an important strategy to achieve better productive results. The Network of Evaluation of
Soybean Cultivars for the Argentine Northwest (NOA), which aims to assess the behavior of
the different soybean cultivars available to the producer, evaluated during the 2012/2013
campaign, 33 cultivars in 12 locations @4,

Figure 2 shows the results of the surveys on the selection criteria, it can be seen that the most
taken into account when selecting the cultivars were: number of grains per pod, number of

pods per plant, grain size, yield, height and incidence of pests.

Grain color

Yield

Arquitecture of the plant
Grain size

Amount of grains/pods
Amount of pods/ plants
Height

Flattening or tipping
Incidence of pests
Growth habit

Cycle

Characters

0 5 10 15 20 25
Selectors

Figure 2. Selection criteria by participants in the Soy Diversity Fair in the Los Palacios
municipality

It is proposed that the pods can contain between one and five grains, but that they generally
have two or three and that the number of grains per pod depends on each cultivar, since it has
a high heritability. In evaluations of soybean cultivars it has been found that in the pods per
plant parameter there is a significant difference between the cultivars and that this character
is among those that have the greatest influence on agricultural yield ?>25),

It is known that, in recent years, the great variability of yields is closely related to the role
that weather conditions play in the behavior of a particular cultivar, an aspect that allows
explaining how some cultivars respond better than others to the edaphoclimatic conditions
of a given locality ?”). For example, there are cultivars that in the cold season or under certain

circumstances, reach a smaller size, their leaves are smaller, among other characteristics ®.
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Within the framework of the Diversity Fair, a workshop was held where a talk was given on:
“Soybean cultivation and characteristics of the cultivars most adapted to the conditions of
Los Palacios”. In addition, aspects related to crop management, technology and seed
conservation; Results of trials conducted under experimental conditions about the response
of a group of cultivars were discussed, including those exposed. The participants had the
opportunity to exchange experiences, highlighting the debate between producers and
between them and the researchers of the UCTB and decision makers of the Municipal
Delegation of Agriculture.

It is important to point out that numerous training programs in the agricultural sector have
been designed and developed, with which different forms of production have benefited, with
various objectives, among which are information on new technologies, prepare actors
depending on their job skills and improve their professional performance; An example of this
are the Local Agricultural Innovation Project (PIAL) of the National Institute of Agricultural
Sciences (INCA), and the Agro-Ecological Movement of farmer to farmer (MACAC) of the
National Association of Small Farmers (ANAP), to name a few. These projects have had
during all their development as a fundamental premise, the participation of the producers that
are accompanied, information is provided on the different crops, technologies, cultivars,
seeds, among other results; but above all, enhancing their self-management, their critical
capacity in the face of problems, their innovative power and the possibility of extending their
own results, which has had good acceptance among the actors in rural areas; Therefore, these

positive experiences can be incorporated into the training processes developed in the future
(29)

CONCLUSIONS

e The genotypes with good behavior for the locality according to the participatory
selection are D-2101, DT-26, DT-22 and DT-20, with a high level of adaptation in these
conditions and more likely to be adopted.

e The characters quantity of grains per pod, number of pods per plant, grain size, yield,
height and incidence of pests, are the most important at the time of making participatory

selection of cultivars.
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e The Diversity Fair is an excellent space for training in order to boost and strengthen the
process of learning and interaction of various key actors, as well as to promote gender

equality and empowerment of Cuban women.
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