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Abstract:
The objective of this study was to carry out a productive technical diagnosis for the apiculture
system in the Family Production Units (FPU) of Felipe Carrillo Puerto, Quintana Roo. The collected data
were analyzed using descriptive statistics with the help of the RStudio software. Currently, 161 FPU
participate in the apiculture chain which is the 10% of FPU that presented activities related to the
apiculture system in this community. Furthermore, each one has approximately 19 colonies and 2 apiaries,
62% of the beekeepers carry out the harvest manually from March to June. Although beekeepers have a
well-developed system, technological implementation could make their processes more efficient, improve
quality and open up new export market opportunities.
Keywords —apiculture, territorial development, family production units, economic development.
----------------------------------------************************---------------------------------is one of the municipally that is located in Quintana
I. INTRODUCTION
Roo,in which the apiculture chain was one of the
In 2019 the federal government of Mexico, products considered. This apiculture productive
implement a program to help communities with chain in this community is formed by 161 FPU.
extreme poverty.This program was called Rural
In recent years, this community has focused the
Development Program (PRODETER by Spanish production of organic honey as principal product,
acronym). This program wasstructured by different furthermore they have been implemented tools to
activities, for instance: capacity development, rural produce other products with quality standards to
consultancies and extension, economic integration expand their market.
of productive chains, strengthening of family
Honeybee is a solution supersaturated of sugars
production units (FPU), research and technology that contain small quantities of proteins, enzymes
transference. The principal objective of this and amino acids, minerals, vitamins and aromatic
program was to improve the productivity of FPU by components and polyphenols (Alvarez-Suárezet al.,
productive technical diagnostic, technology 2010). Nowadays, the annual world production is
transference and technical support strategy.
around 1.2 million of tons. The honey consumption
Specifically, in Quintana Roo, Mexico, the differs from one country to another, furthermore,
program prioritized 409 rural territories, which the demand is not always covered. The principal
were oriented in production of native corns, beans, exporter of honey is China. This country produces
coffee, cattle, apiculture, aquiculture, fishing among from 0.1 to 0.2 kilograms per capita. In European
others (www.gob.mx, 2020). Felipe Carrillo Puerto Union the annual per capita consumption goes from
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0.3 to 0.4 kilograms, in Italy, France, Great Britain,
Denmark and Portugal the consume goes from 1–
1.8 kg, while in countries such as the United States,
Canada and Australia the average per capita
consumption is 0.6-0.8 kg per year (Bogdanov et al.,
2008). Accord to SIAP (2016), Mexico is the 8th
honey producer in world. In southeast of Mexico
the apiculture is one of the activities that generates
family income, this is because of low inversion and
the availability of adequate vegetation in the region
(Coh-Martínez et al., 2019; Porter Bolland., 2003).
The objective of a technical-productive
diagnostic is to obtain information from a
community or region to analyse and take decisions
to improve the economic processes that need to be
improving. The diagnostic of FPU is a previous
requirement to generate proposals for intervention
and agricultural management, which are based on
the availability of productive resources, traditional
knowledge and local knowledge, as well as the
aspirations and culture of the beneficiaries (Gómez
et al., 2015).
Accord to above mentioned, the objective of this
study was to elaborate a technical-productive
diagnostic of FPU in Felipe Carrillo Puerto in order
to detect the principal problem of the agricultural
activities in that region.

24.3°C and the annual medium precipitation is
1,334 mm (Ramírez-Barajas, et al., 2001).
Methodology to determine the Sample size for FPU

It was used the formula accord Snedecor and
Cochran (1967). With this formula was obtained the
value that indicate the number of samples to
consider from a sample universe of FPU. To apply
this formula, it was used a list of farmers from
region to evaluate (obtained from a previous
interviews), then values were changed by data in
the next formula:

=
1+

When the variables indicate: Z= Confidence level,
d= Precision level, Pn=Population Proportion that
belong to stakeholder group, q = (1 - Pn), N =
Population Size, n= Sample Size
In this case, the values to calculate sample size
were changed as follow: Z= 95 % (1.96) came from
Z tables, d= 10 % (0.10), pn= 0.8 is the proportion
of population that came from stakeholder group
(from the first interview sample, 8 belongs to
belongs to beekeepers), q= 0.2 (1 - pn), N= 161
FPU of beekeeper group of PRODETER. Values to
II. MATERIALS AND METHODS
p and q were calculated with number of
interviewees that participated in the program more
Area of study
than two years. Finally, the result was 44 surveys
The area of study is located in Yucatan peninsula, that were carried out.
in Felipe Carrillo Puerto, Quintana Roo at 19° 59'
48.06'', -19° 57' 11.28'' N and 88° 14' 33.66", - 88° Process to carry out the surveys
11' 16.01" O. The topography accord INEGI (2001)
is formed with wide rocky plains with cemented
The information was captured in a mobile
floor hollows and presents an average elevation of application. This application was developed for
27 masl. The soil is Leptosols which are smartphone in an Android Operative System 8.0.
characterized to be thin and unattractive soils for The application belongs to Servicio de Informacion
agricultural activities (INEGI, 2013; IUSS-WRB, Agroalimentaria y Pesquera (SIAP, by its Spanish
2007). The vegetation is medium sub-evergreen acronym). Recorded data in app were farmer
forest (INEGI, 2015).The climate is Aw: warm information, production unity, crops, infrastructure,
Subhumid with a rainy regime in summer (Köppen equipment, commercialization and georeference.
modified by García, 2004) with short period of rain
in February and March, the medium temperature is
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Data Analysis
Socioeconomic characteristics

Data analyses were carried out accord
quantitative and qualitative processing. This
descriptive statistic was carried out to identify the
principal characteristics of information and then
represented in tables, graphics and figures. The
analysis was carried out in RStudio® statistic
software.
III.

RESULTS AND DISCUSSION

Conformation of FPU in Felipe Carrillo Puerto

It was identified 276 farmers from 13
communities, which participate in apiculture. Those
farmers are part of 161 FPU. Tepich was the
community with more FPU represent while
Cancepchen was the community with less FPU
(Table1).
Table 1. List of communities, farmers and family
production units of beekeepers in Felipe Carrillo
Puerto, Quintana Roo.
Community
Cancepchen
San Felipe
Berriozábal
San Francisco Aké
San José Segundo
San Ramón
Santa Rosa
Segundo
Tepich
Tihosuco
Tuzik
Total

Total of
farmers
per
community
18
38

FPU in
apiculture
chain
1
22

Average
number of
members per
FPU
18
1.7

14
21
35
34

14
21
7
34

1
1
5
1

63
30
22
276

41
4
17
161

1.5
7.5
1.3
1.7

FPU: Family Production Units.
In Felipe Carrillo Puerto has been identified the
diversification of productive activities. However,
this diversification is part of the family income.
This is important to consider because they can
improve their activities with other goals. For
example, they can conserve the Forestal resources
in their zones in order to avoid changes in soils
(Santos et al., 1998; Bray and Merino, 2004).
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In
respect
tothe
social
characteristics,
approximately 50% of farmers are from 20 to 50
years-old and the other 50% are older than 50 years,
all of them belong to a Mayan ethnic group, speak
Spanish and have as a second language the Maya.
Regarding the level of studies, only 20% have
elementary school or high school, however more
than 60% of them can read despite not having had
any degree of education.
Camacho et al. (2017) mention that education is
an intermediation variable that is not necessarily
directly associated with production, but influences
other variables such as income, standard of living or
investment capacity. On the other hand, Bragulat et
al. (2018) explain that the level of education that is
achieved in FPU depends on the type and
characteristics of the family, the type of family
relationships, the way of facing problems, intrafamily communication difficulties and limited
resources family members to face problematic
situations. This leads us to conclude the importance
of education for FPU to be able to consolidate and
achieve take off as a micro-enterprise.
Regarding the economic characteristics, 100% of
FPU have a kitchen, bathroom, drainage, drinking
water service and electricity, however only 80%
and 60% have a cement floor and ceiling
respectively, 70% have a block housing. Not all
families have telephone and internet services. It is
worth mentioning that those services are currently
necessary, especially in a world in which
communication is very important.
To improve the economic income of FPU
members, it is necessary to promote market
knowledge. Cituk et al. (2018) mention that
small producers in Felipe Carrillo Puerto
have lack knowledge of the basic aspects in
marketing. This lack knowledge has a
negative impact because cause large losses
in production. On the other hand, the levels
of education in the communities will depend
on both supply and demand factors, and the
urban bias will affect each one in a forced
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way. Therefore, restricting rural investments
In this analysis, it was observed that
means building fewer schools, reducing the approximately 78% have been trained in control
supply of educational facilities in rural areas and use of apiaries and in organic production.
(Timmer, 2002).
Furthermore, changes of honeycombs are carried
out when they are useless, during honey production,
Productive characteristics in apiculture
every six months, every year or when are darken.
On the other hand, it is known that the feeding of
In Figure 1a, it can be seen that on average the bees is very important, however, only 28% carry
FPU have 19 colonies and 2 apiaries, having a work out the feeding properly. The activities that most
effort (maintenance) dedicated to apiculture that producers carry out homogeneously are the change
goes on approximately every 10 days. 62% of of queens with the purpose to renew their hives. In
beekeepers harvest
rvest from March to June, this respect to the detection of diseases, 100% assured
activity is carried out manually by all beekeepers not to have serious problems, since, when detecting
(Figure 1b).
the plague or disease, producers eliminate or treat it.
For many activities carried out, beekeepers have Beekeepers say that currently the biggest problem
to hire day laborers who constantly support their that they are facing is climate change (Table 2).
apiaries, in addition to acquiring machinery and
equipment that
at allows them to carry out their Table 2. Percentage of FPUthatcarry
thatcarry out
outactions in
activities, thereby minimizing time and improving
apiaries.
processes. The costs of renting equipment, a day's
Apiaries actions
%
wages and the wedge usually have an average cost
that maintain their apiaries in the
of $ 150, brushes $ 100 and boxes and smoker Beekeepers
same place
100
$ 280 (Figure 1c). Regarding
g the work carried out Beekeepers that change their apiaries because
by the producers, in addition to the production of climatologic factors
77
honey, 60% of the beekeepers produce their own Beekeepers that change their honeycombs for
9
colonies and 70% produce wax which is usually useless
Beekeepers that change their honeycombs in
processed with steam melters, 30% process it by honey production
9
knowledge inherited cultural (Figure 1d).
Beekeepers that change their honeycombs

Figure 1. Productive characteristics in the apiculture system developed in the
FPU of the municipality of Felipe Carrillo Puerto, Quintana Roo. a)
Characteristics of hives, b) Characteristics of honey production, c) Production
equipment costs and d) Average
rage wax production.

each six months
Beekeepers that change their honeycombs
each year
Beekeepers that carry out feeding
Beekeepers that do not carry out feeding
Beekeepers that feed in critic season
Beekeepers that have divided their hives
Beekeepers that do not divided their hives
Beekeepers that do not divide their hives
becauseabundant population
Beekeepers that do not divide their hives
because honey provisions
Beekeepers that carry out swamp capture
Beekeepers that have joined hives
Beekeepers that have joined hives due to
weak hives
Beekeepers that have joined hives due to
queen lost
Beekeepers that change the queen to multiply
their hives
Beekeepers that change their hives to renew
them
Beekeepers that change the hives to avoid
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22
4
28
72
28
72
28
72
28
9
31
28
72
78
75
25
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consanguinity
Beekeepers that change their hives once per
year
Beekeepers that produce their own queen in
their apiaries
Beekeepers that have had diseases in beecolony
Beekeepers that have not had diseases in beecolony
Beekeepers that eliminate all bee-colony due
to diseases detected
Beekeepers that consider that climate change
is affecting their honey production

100
100
31
69
100
100

It is necessary to consider different options, both
from the traditional knowledge of the producers and
incorporation of technological solutions in order to
optimize the honey yield, for example, the use of
rational boxes (wooden boxes of horizontal or
vertical shapes) or produce organic products to
guarantee the quality for human consumption
(Villanueva Gutierrez and Colli Ucán, 2011;
Sánchez et al., 2019). The adoption of technology
requires competent and updated personnel (Melak
and Negatu, 2012).
Access to information related to apiculture
knowledge is essential to develop the skills that
producers need to maintain and increase their
productivity (Pratiwi and Suzuki, 2017).
Beekeepers in the municipality of Felipe Carrillo
Puerto usually depend on information within their
informal social network (Lyon, 2000; Boahene et
al., 1999). They transfer the apiculture knowledge
through social interactions (Conley and Udry, 2001).
Due to this method to obtain information, it is
important to maintain communication and constant
training through researchers or experts in processes
related with apiculture. Pratiwi and Suzuki (2017)
mention that people involved in training for farmers
should have experience and advance knowledge in
apiculture with the purpose of transmit better the
information and minimize irrelevant information.
IV.

CONCLUSIONS

ACKNOWLEDGMENT
To the Secretaría deDesarrollo RuralyPesca
(SEDARPE) Quintana Roo and the Programa de
Desarrollo Rural 2019 for the financing granted
through the Territorial Development Program
(PRODETER, by its acronym in Spanish).
REFERENCES
1)

2)
3)
4)

5)

6)

7)
8)

9)

Although apiculture producers have a welldeveloped system which has been obtained through
generations, there are some flaws in their processes
that could be improved and adopted. On the other

ISSN : 2581-7175

hand,the organization of beekeepers in the
municipality of Felipe Carrillo Puerto is very good,
however, the education and migration of young
people, endanger thefuture of apiculture in this
region.Furthermore, it is necessary to implement
periodic training programs and constant technical
support by specialists with topics related with
management
and
business
administration,
accounting and marketing.

10)
11)

Alvarez-Suarez, J. M., Tulipani, S., Romandini, S., Bertoli, E., &
Battino, M. (2010). Contribution of honey in nutrition and human
health: a review. Mediterranean Journal of Nutrition and Metabolism,
3(1), 15-23.
Boahene, K., Snijders, T.A., Folmer, H. (1999). An integrated
socioeconomic analysis of innovation adoption: the case of hybrid
cocoa in Ghana. J Policy Model, 21,167–184.
Bogdanov, S., Jurendic, T., Sieber, R., & Gallmann, P. (2008). Honey
for nutrition and health: a review. Journal of the American college of
Nutrition, 27(6), 677-689.
Bragulat, T., Angón, E., García, A., Giorgis, A., Barba, C., & Perea, J.
(2018). Influencia de la capacidad gerencial del apicultor en la
viabilidad de unidades de producción apícola en la Pampa Argentina.
Revista mexicana de ciencias pecuarias, 9(1), 32-47.
Bray, D. & Merino-Pérez, L.(2004). La expe-riencia de las
comunidades forestales en México. Veinticinco años de silvicultura y
construcción de empresas forestales comunitarias. Secretaría del Medio
Ambiente y Recursos Natura-les. Instituto Nacional de Ecología.
Consejo Civil Mexicano para la Silvi-cultura Sostenible AC. 270 pp.
Camacho-Vera, J. H., Cervantes-Escoto, F., Palacios-Rangél, M. I.,
Rosales-Noriega, F., & Vargas-Canales, J. M. (2017). Factores
determinantes del rendimiento en unidades de producción de lechería
familiar. Revista mexicana de ciencias pecuarias, 8(1), 23-29.
Cituk, A. P., Álvarez, J. C. T., & Suaste, M. E. C. (2018).
Mercadotecnia aplicada a productos agrícolas. Mercadotecnia en las
pymes casos y aplicaciones, 136.
Coh-Martínez, M. E., Cetzal-Ix, W., Martínez-Puc, J. F., Basu, S. K.,
Noguera-Savelli, E., & Cuevas, M. J. (2019). Perceptions of the local
beekeepers on the diversity and flowering phenology of the melliferous
flora in the community of Xmabén, Hopelchén, Campeche, Mexico.
Journal of ethnobiology and ethnomedicine, 15(1), 16.
Conley, T. and Udry, C. (2001). Social learning through networks: the
adoption of new agricultural technologies in Ghana. Am J Agric Econ,
83(3),668–673.
García, E. 2004. Modificaciones al sistema Clasificación Climática de
Köppen, para adaptarlo a las condiciones de la República Mexicana.
México. 98 p.
Gómez, M. U., León, A. C., Ramón, D. J., Bueno, A. L., Lozano, J. L.
R., Alcalá, R. V., & Vázquez, M. P. (2015). Importancia del

©IJSRED: All Rights are Reserved

Page 528

International Journal of Scientific Research and Engineering Development-– Volume 4 Issue 5, Sep- Oct 2021

Available at www.ijsred.com

12)

13)

14)

15)

16)
17)
18)

19)

diagnóstico rural para el desarrollo de un modelo agroforestal en las
comunidades campesinas de la sierra de Huautla. Ra Ximhai, 11(5),
197-208.
INEGI. (2001). Instituto Nacional de Estadística y Geografía, conjunto
de Datos Vectoriales Fisiográficos. Continuo Nacional. Escala
1:1’000,000. Serie I. Instituto Nacional de Estadística, Geografía e
Informática. Aguascalientes. México.
INEGI. (2013). Instituto Nacional de Estadística y Geografía, conjunto
de datos vectorial edafológica escala 1:250,000 serie II. Instituto
Nacional de Estadística, Geografía e Informática. Aguascalientes.
México.
INEGI. (2015). Instituto Nacional de Estadística y Geografía,guía para
la interpretación de cartografía Uso del suelo y vegetación Escala
1:250,000 Serie V. Instituto Nacional de Estadística, Geografía e
Informática Aguascalientes. México.
IUSS-ISRIC-FAO. (2007). Base referencial mundial del recurso suelo:
marco conceptual para clasificación, correlación y comunicación
internacional. Primera actualización. Informes sobre Recursos
Mundiales de Suelos No. 103. FAO, Roma. 103 p.
Lyon, F. (2000). Trust, networks and norms: the creation of social
capital in agricultural economies in Ghana. World Dev, 28,663–681.
Melak, D., & Negatu, W. (2012). Agricultural education and technical
competency of development agents in Ethiopia. Journal of Agricultural
Extension and Rural Development, 4(11), 347-351.
Porter Bolland, L. (2003). La apicultura y el paisaje maya. Estudio
sobre la fenologíía de floracióón de las especies melííferas y su
relacióón con el ciclo apíícola en La Montañña, Campeche, Mééxico.
Mexican Studies, 19(2), 303-330.
Pratiwi, A., & Suzuki, A. (2017). Effects of farmers’ social networks
on knowledge acquisition: lessons from agricultural training in rural
Indonesia. Journal of Economic Structures, 6(1), 8.

ISSN : 2581-7175

20)

21)

22)

23)
24)
25)
26)
27)

Ramírez-Barajas, P. J., Torrescano-Valle, N., Tecpa-Jiménez, A. &
Vázquez-Rodríguez, J. (2001). Importancia y uso de entorno natural en
una comunidad indígena maya (Petcabcab, Quintana Roo, México).
TIP Revista Especializada en Ciencias Químico-Biológicas, 4(2), 6171.
Sánchez, M. T. C., Sánchez, A. C. C., & Hernández, D. A. (2019).
Meliponicultura y técnicas tradicionales de extracción de miel, como
estrategia ante el cambio climático en Quintana Roo. Desarrollo
sostenible de zonas áridas y semiáridas frente al cambio climático, 116
p.
Santos, V., Carreón,M.& Nelson, K. (1998). La Organización de la
Unión de Ejidos Productores Forestales de la Zona Maya. Un proceso
de investigación participativa. Red de Gestión de Recursos Naturales y
Fundación Ro-ckefeller. México. Serie: Estudios de caso sobre
Participación Campesina en Generación Validación y Transferencia de
Tecnología. 129 p.
SIAP.(2016). Atlas Agroalimentario 2016. [WWW Document]. SIAP.
URL.Accessed11.14.17).http://nube.siap.gob.mx/gobmx_publicaciones
siap/pag/2016/Atlas-Agroalimentario-2016.
Snedecor, G.W. and Cochran, W.G. (1967). Statistical Methods, Ed. 6.
Ames, Iowa, The Iowa State Univertity Press.
Timmer, C.P.(2002). Agriculture and economic development.
Handbook of agricultural economics, 2, 1487-1546.
Villanueva Gutiérrez, R., &Collí Ucán, C. (2011). Rescate de la
meliponicultura en la Zona Maya de Quintana Roo. Memorias del VII
Seminario Mesoamericano sobre Abejas Nativasp, 41-45.
Www.gob.mx (2020). Desarrollo Rural un adelanto muy promisorio.
https://www.gob.mx/agricultura/articulos/desarrollo-rural-un-adelantomuy-promi sorio. Access date:June 19, 2020.

©IJSRED: All Rights are Reserved

Page 529

