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Abstract 
 

For a long time, the segment of production of exotic fruits has been positioning itself as an 

important productive and economic alternative to traditional crops in several regions of the country. 

Particularly, cape gooseberry (Physalis peruviana L.) has shown a notable increase in productive 

areas and international trade, which consolidates it as a species with high potential in the segment 

of cold climate fruits. In the department of Nariño (Colombia), the introduction of the crop is 

relatively recent, so there is still a need to know in detail the productive and environmental 

conditions in which the crop is produced and the socioeconomic characteristics of the producers in 

the region. For this, a characterization survey was designed, applied to cape gooseberry producers 

in the department of Nariño between 2019 and 2020. The information obtained was subjected to 

multivariate factor analysis of mixed data (FAMD) and multiple correspondence analysis MCA for 

categorical variables and the hierarchical cluster-type analysis, through Ward’s algorithm, as a 

result, eight variables with discriminatory power were identified, which made up three clusters. 

Each group with distinctive characteristics in relation to the production area, degree of 

technification of the crop, use of labor and marketing strategies, among others, which give a clear 

specificity. With the information generated, it is expected to develop studies aimed at adjusting 

agronomic production models adapted to the environmental and socioeconomic conditions of 

growers. Additionally, the results obtained constitute a fundamental input for the orientation of 

policies to strengthen the regional chain. 

 

Keywords: Andean fruits, family farming, statistical analysis, typology. 

 

Reception date: July 2021 

Acceptance date: August 2021

mailto:dpuertas@agrosavia.co
mailto:lluna@agrosavia.co
mailto:gfguerrero@agrosavia.co
mailto:dmeneses@agrosavia.co
mailto:hramos@agrosavia.co


Rev. Mex. Cienc. Agríc.   vol. 12   num. 7    September 28 - November 11, 2021 
 

1314 

Description of the system and methodological strategies 

 

This manuscript is part of the research results of the project ‘adjustment of a productive agronomic 

model of the improved cape gooseberry varieties Andina and Dorada, in producing areas of 

Colombia’. 

 

In Colombia, cape gooseberry (Physalis peruviana L.) is one of the fruit species with 

significant margin of growth and development, with a sown area of 1 713 ha and average yields 

of 12.4 t ha-1, the crop is among the first five fresh fruits for export in the country, after bananas, 

avocados, plantains and purple passion fruit (MADR, 2019). With international destination 

markets such as the Netherlands, Germany and the United States of America,  in addition to 

leading fruit exports in Latin America, followed by Peru and Ecuador. 

 

On a national scale, Nariño ranks fourth with a share of 6% of total production with a yield of 6.8 

t ha-1 reported for 2018 (MADR, 2019), additionally, it has been becoming an important cultivar 

due to promotion programs, consolidation of marketing channels, less impacts by diseases, among 

other aspects, which give the crop a relevant place at the regional level. 

 

Cape gooseberry as well as the different agricultural production systems includes multiple 

components or subsystems that interact in time and space (Coronel and Ortuño, 2005). These 

production systems or farms are not organized identically, each has its own unique elements that 

determine unrepeatable properties and characteristics. However, many times these share 

characteristics and properties that make them similar in some aspects and their similarities allow 

them to be grouped for various purposes (García and Calle, 1998). 

 

Under this conceptualization, the analysis of agricultural typology provides a possible solution, 

which simplifies the enormous diversity in complex systems, building clusters (groups) that 

involve the classification of farms on which similar recommendations could be made (Alvarez-

Sánchez et al., 2019). Therefore, the characterization and typification of agricultural producers is 

fundamental, which contributes to the design of public policies that contribute to the provision of 

technologies and government support as a basis for agricultural competitiveness in the regions 

(González-Flores et al., 2018). 

 

In this sense, the following manuscript presents the results of the research work aimed at typifying 

cape gooseberry producers in the department of Nariño. This study was carried out in two cape 

gooseberry-producing areas of the department of Nariño, the first located in the south, made up of 

the municipalities of Ipiales, Pupiales, Puerres, Gualmatán and Córdoba and the second in the north 

of the department, made up of the municipality of San Pablo. The collection of information was 

carried out from a survey applied to 133 producers identified through the non-probabilistic 

sampling technique called snowball (Ortega et al., 2017). 

 

In the case of the identification of the variables for the typification of producers, the 

recommendations of González et al. (2018) were employed, using, in quantitative variables, the 

coefficient of variation (CV) and in categorical variables, the index of qualitative variation (IQV), 

with a selection criterion greater than 70% for the first of them and in categorical variables of 0.7 

(Alvarez et al., 2019). 
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Once selected, a multivariate factor analysis of mixed data (FAMD) was performed (Kassambara, 

2017), accompanied by a hierarchical cluster-type grouping analysis, using the method of Ward’s 

algorithm (Peña, 2002). For the development of statistical methods, the libraries FactoClass (Elias 

et al., 2018); Factoextra (Kassambara and Mundt, 2020); FactoMiner (Husson et al., 2020); dplyr 

(Wickham et al, 2019) of the R software v.3.2.2® (R DevelopmentCore Team, 2013). To validate 

this typification of producers, a workshop was held with a group of producers and expert 

technicians of the cape gooseberry production system. 

 

Typology of cape gooseberry producers 

 

As a result of the application of the survey of productive and socioeconomic characterization 

applied to cape gooseberry producers, one hundred and sixty-eight (168) quantitative and 

qualitative variables were collected, which met the afore mentioned criteria, of which twenty-

six (26) were selected. These variables were subjected to the application of PCA analysis, 

which allowed a second debugging to be carried out, to discard the variables that had less 

significance in the dimensions. As a result, eight variables (four qualitative and four 

quantitative) were selected. 

 

Which were the most decisive for the production system: experience in cultivation (CV:100.9%), 

total area (CV:190.7%), total number of plants in production (CV:182.4%), production alternatives 

(CV:66.1). Although the variable described does not meet the CV criterion (greater than 70%), it 

was included in the hierarchical analysis due to its importance in the production system for the 

continuity of the crop. 

 

Technical assistance (IQV:0.99), labor (IQV:0.96), certification of the lot (IQV:0.81), level of 

technification (IQV:0.83). As a result of the statistical analysis, it was possible to reduce the 

information to four dimensions that concentrate 67.7% of the total variance, dimensions one and 

two accumulate 47.4% of the variance. Authors such as Alvarez et al. (2014) state that a greater 

variance of 60% is significant in multivariate analyses. 

 

The variables with the greatest contribution to dimension one were: total plants in production 

(22.9%), actual cape gooseberry area (19.09%), experience in the production of cape 

gooseberry (15.61%), level of technification (14.49%) and commercial alternatives (13.04%), 

in summary, dimension one provides information on the different components of the study 

(technical, social and economic), meanwhile, for dimension two, the variables that contributed 

most to the variance were: technical assistance (27.87%), certification of the farm (26.2%) and 

level of technification (21.95%), this dimension gives information about the technical 

component of the study. Finally, in dimensions three and four, the variables with the greatest 

significance were dominant labor in the crop (hired and family) (72.93%, 47.02%) and level of 

technification of the crop (24.98%, 36.38%). 

 

For the development of this study, three clusters or types of producers were obtained, differentiated 

at a Euclidean distance of 0.64, as can be seen in the factor map (Figure 1). Where cluster one 

grouped 54.13% of the sample (72 producers), cluster two 36.09% of the sample (48 producers) 

and number three 9.77% (13 producers). Once the clusters were identified, the information obtained 

was validated in the field through socialization with local experts in the production system. 
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Figure 1. Factor map by individuals according to cluster grouping for the typification of cape 

gooseberry producers in the department of Nariño. 

 

Cluster 1. Small producers with low level of technification and low experience in the 

cultivation 

 

This group is made up of 54.1% of the cases studied, is mainly explained by the variables: 

certification of the lot, level of technification and provision of technical assistance. It is made up 

of producers who own on average 0.35 ha sown of cape gooseberry, with maximum extensions of 

1.8 ha and have an average of 302 plants in production, there are also producers with crops in a 

state of renewal and crops that have not yet begun their productive stage. 

 

They are characterized by having a low experience, 2.98 years on average, their level of 

technification is low, since none of the lots have quality certifications, most do not perform soil 

analysis, do not apply amendments, do not have an irrigation system and do not receive technical 

assistance from qualified personnel. On the commercial side, they have few offers to sell their 

production, they have 1.25 commercial alternatives on average, and the predominant sales 

presentation is the cape gooseberry without calyx. They are mainly located in the northern part of 

the department and a large part of the family income is derived only from the production of the 

cape gooseberry, most of them are in a condition of poverty, according to NBI results. 

 

Cluster 2. Small producers, with medium level of technification and diversification of crops 

 

Made up of 36.1% of the cases studied, it is mainly explained by the variables: Level of 

technification, technical assistance and certification of the lot. It is made up of producers who own 

0.48 ha on average, with an average of 588 plants in production and with an average experience of 

3.37 years. Many of them are located in the southern area of the department, have technical 

assistance service, certified lots and medium technification level. In general, these producers keep 

records, do not use credits for the cultivation of cape gooseberry and have the habit of saving. The 

presentation of cape gooseberry with calyx is the predominant one for marketing and family income 

is derived from the sale of cape gooseberry and other agricultural products. 
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Cluster 3. Medium-sized producers with more experience and high level of technification 

 

It is made up of 9.8% of the cases studied, the variables that explain this group to a greater extent 

are: plants in production, area of cape gooseberry and years of experience. It is made up of the 

producers with the most experience in cultivation (11.23 years), compared to the other groups, 

represents, on average, the largest number of plants in production (3 893.7) and sown area (3.34 

ha). Most have technical assistance, quality certifications, irrigation, soil analysis and application 

of amendments, so their level of technification is high. On the commercial side, they have 2.92 

commercial alternatives, and have two presentations for sale: cape gooseberry with and without 

calyx. Producers keep records, have the habit of saving and leverage their cultivation of cape 

gooseberry through credits. 

 

Conclusions 
 

The validation process presented coherence between the conformation of the groups of 

producers and their association with the reality of the territory and the productive system, based 

on sociodemographic, technical, economic and organizational criteria. The typification 

determined three clearly differentiated groups of producers among which the main technical, 

productive and marketing characteristics of the cape gooseberry growers in the department of 

Nariño are contained. 

 

The grouping by segments shows between group 1 and 2 the absence of significant difference in 

the variables: cape gooseberry area, plants in production, years of experience and commercial 

alternatives; being the absence of technical assistance a low level of technification and lack of 

certifications of lots determining conditions to place the first group in a low level of technical and 

commercial development. Meanwhile, for the second segment of producers, having technical 

advice, an average level of production technification and certifications of lots places them at an 

average level of technification of the production system. For the third segment of producers, the 

variables cape gooseberry area, plants in production, experience in cultivation and commercial 

alternatives reflect a marked difference in comparison with groups 1 and 2. 

 

The time of experience in the management of the crop is a determining factor due to the relatively 

short time that the introduction of cape gooseberry has in the department, this reflected in the 

average time of experience that the producers have. This leads to those who have more production 

time can have a better knowledge of the agronomic management of the crop achieving better 

cultural practices oriented to a process of gradual technification of production. This is leveraged 

by access to technical assistance services, whether contracted, public services or provided by 

marketers, which allow producers to be accompanied to gradually incorporateinto decuous 

productive practices. 

 

The certification of lots that guarantees producers the possibility of accessing differentiated 

markets and therefore diversifying their commercial alternatives responds to the continuous 

process of technification of the crop advanced by a segment of them. The study concluded the 

broad margin of growth that the crop has in the department so that it can be an alternative for the 

diversification of producers’ income to face fluctuations in the prices of traditional crops. 
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