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ABSTRACT RESUMEN

Eggplant represents one of the most widely accepted veg-
etables in the Colombian Caribbean region due to its cultural 
and socio-economic importance. In this region, 585 ha were 
cultivated with a production of 4,298 t, in 2018, grouping 900 
growers and representing 93% of the national production. 
However, despite its representativeness, no characterization 
studies of the species are evidenced. Therefore, the aim of this 
study was to reveal the socioeconomic, productive, and tech-
nological aspects linked to eggplant cultivation in productive 
areas from the Colombian Caribbean region. In that order, 
structured surveys were designed and applied. The information 
was analyzed through multivariate statistical methods, such as 
Gower’s distance and Ward’s hierarchical agglomerative clus-
tering method. In general, the results revealed a low-medium 
technological level associated with eggplant production in this 
region of Colombia. Of the five groups identified, the highest 
level of schooling was found in groups GIV and GV, which also 
obtained the highest yields with 35 t ha-1 and 32 t ha-1, respec-
tively. Sowings predominate in the month of April; this activity 
is related to the occurrence of precipitation in this period and 
the general lack of irrigation technologies by growers.

La berenjena representa una de las hortalizas de mayor acep-
tación en la región Caribe colombiana dada su importancia 
cultural y socioeconómica. En esta región se cultivaron 585 ha 
con una producción de 4.298 t en el año 2018, agrupando 900 
cultivadores y representando el 93% de la producción nacional. 
Sin embargo, a pesar de su representatividad, no se evidencian 
estudios de caracterización de la especie. Por tanto, el objetivo 
de esta investigación fue revelar los aspectos socioeconómicos, 
productivos y tecnológicos asociados al cultivo de berenjena en 
zonas productoras de la región Caribe colombiana. Para ello, 
se diseñaron y aplicaron encuestas estructuradas. La informa-
ción se analizó mediante métodos multivariados, utilizando la 
distancia de Gower y el agrupamiento jerárquico de Ward. Los 
resultados revelan, en general, un nivel tecnológico bajo-medio 
en la producción de berenjena en esta región de Colombia. De 
los cinco grupos identificados, el mayor grado de escolaridad 
lo presentaron los grupos GIV y GV, que a su vez alcanzaron los 
mayores rendimientos con 35 t ha-1 y 32 t ha-1, respectivamente. 
Las siembras predominan en el mes de abril, aspecto ligado con 
la ocurrencia de precipitaciones en este periodo y a la carencia 
general de tecnologías de riego por parte de los agricultores. 
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Introduction

The eggplant (Solanum melongena L.) is native to India and 
was introduced to Colombia by the Spaniards around the 
1930s. Nowadays it has high commercial acceptance in the 
Colombian Caribbean region to the point that it is widely 
utilized in the regional gastronomy and is prioritized in the 
productive bets with an export view mainly for the prov-
inces of Cordoba and Sucre (Aramendiz et al., 2008; Tapia 
et al., 2015). According to official statistics, the Caribbean 

region of Colombia for the year 2018 obtained a production 
of around 4.298 t that represents 93% of the national pro-
duction (Agronet, 2019). Likewise, the imports of eggplant 
by the United States, Canada, and the Caribbean islands 
account for approximately 95,000 t, representing a market 
value close to 105 million dollars/year (FAOSTAT, 2019).

The strategic location of the Colombian tropics whose 
environmental offer allows the production of eggplant 
throughout the year, plus the proximity to the main ports 
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of the country, generate favorable conditions to obtain 
competitive and commercial export advantages. These 
benefits can be exploited by those producers who have or 
exceed technological aspects to satisfy specialized interna-
tional and national markets in terms of quality, quantity, 
continuity, and innocuousness in production. In this sense, 
typification or characterization studies of agricultural 
production systems are of great interest because they allow 
identifying groups of producers within the heterogeneity 
of socioeconomic and productive conditions. This way, 
government entities, unions and decision-makers can 
direct public policies and investment as well as research 
and technology transfer programs that are tailored to the 
circumstances, limitations and possibilities of the groups of 
producers identified (Escobar and Berdegué, 1990; Correa 
et al., 2010; Santos et al., 2014).

The multivariate statistical analysis techniques constitute 
ideal tools for the characterization and classification of 
agricultural production systems (Arias and Gálvez, 2010; 
Correa et al., 2010; Carrillo et al., 2011; Cleves and Jarma, 
2014). Among the existing multivariate methods, Gower’s 
coefficient of similarity allows the simultaneous manipula-
tion of quantitative and qualitative variables in a database. 
With its application, it is possible to find the similarity 
between individuals to whom a series of common charac-
teristics have been measured. Once the similarity between 
elements is obtained, the coefficients can be transformed 
into distances. Subsequently, a grouping of individuals can 
be carried out in such a way that each group is composed 
of homogeneous units, and the groups among these will 
be very heterogeneous (Gower, 1971; Franco and Hidalgo, 
2003; Chauza and Villa, 2011).

Despite the importance of the cultivation of eggplant, 
and especially the Caribbean region that contributes 74% 
of the national production, there is no history of studies 
defining the typology of farmers. These studies are neces-
sary at the time of designing technologies in such a way 
that they respond to the needs of the producer, facilitating 
their adoption.

The typification of producers in a production system 
allows us to appreciate the technological level and some 
socio-cultural variables such as the age of the farmer, the 
experience in cultivation that is considered important to 
design models of rural extension and improve production 
and market conditions.

This research hypothesized that eggplant production in the 
Caribbean region is carried out with different technological 
levels, which must be defined to formulate technological 
recommendations that respond to the needs of different 

producer groups. In that order of ideas, the ignorance of 
the elements linked to the eggplant production in the Co-
lombian Caribbean region is a limitation to improve the 
competitiveness and productivity of this crop in this region.

Accordingly, the aim of the research was to identify the 
production technologies, agronomic practices and so-
cioeconomic characteristics of eggplant producers in the 
Colombian Caribbean region, to generate a baseline of 
the production system as an input to formulate projects 
on the research agenda of this area. Moreover, this will 
also be used to measure the impacts of future technologies 
according to estimations of the social balance of different 
institutions of the agricultural sector.

Materials and methods

The research was conducted in the second semester of 2018 
in eggplant producing areas of the Colombian Caribbean 
region. For this, aspects related to the socio-economic, 
technological, and productive characteristics of eggplant 
producers were studied through the application of surveys 
with structured questions (Tab. 1). The sample size was 
established by a simple random sampling design without 
replacement, considering maximum variance according 
to Equation 1:
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where:
N = population size
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 = value of the standard normal distribution for a 
confidence level of 90% (1.645)

p =  value of the a priori proportion of maximum vari-
ance of a proportion variable (0.5)

ε =  maximum allowable error of the 12% estimate 
(0.12)

n =  sample size

For this study, the population size was expressed as the 
number of eggplant producers in the Caribbean region, 
which was determined by the quotient obtained from the 
most recent official report of the eggplant harvested area 
in the region (364 ha for the year 2017) with the eggplant 
modal planting area (≈ 0.62 ha). The Corporacion Colom-
biana de Investigacion (Agrosavia) estimated the latter 
through research (Cadena et al., 2011a). Likewise, the values 
considered for 
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, p and ε were 90% (1.645), 0.5 and 12% 
(0.12), respectively, obtaining a sample size of 46 producers.
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One of the advantages of using Ward’s method in this re-
search is that it is the only hierarchical grouping method 
that bases its functionality on a regular sum of squares 
criterion, which allows obtaining defined groups and 
minimize the dispersion of each element in each group 
produced (Murtagh and Legendre, 2014). The measurement 
of distances through specialized software generates den-
drograms that show the similarity/dissimilarity between 
defined groups.

The qualitative variables were: gender, educational level, 
state of access roads to the property, land tenure, years of 

experience as a producer, type of labor, age of family labor, 
access to credit, origin of income, technical assistance 
service, production destination, topography, and water 
availability for irrigation. The quantitative variables were 
the size of the productive unit, cultivated area, yields, total 
production, and quantities sold.

The socioeconomic and technological aspects of the pro-
duction of eggplant (Solanum melongena L.) in the Colom-
bian Caribbean region are presented in Table 1, which are 
the product of fieldwork seasons through surveys applied 
randomly to farmers in the regions. The socioeconomic 

2.1.  
Soils

Type of preparation Q-mnl
Soil analysis Q-mnl

2.2.  
Seed

Quality Q-ds
Type Q-mnl

2.3.  
Sowing

Sowing date Q-ds
Planting distance C-q
Planting system Q-ds
Cultivation cycle (d) D-q

2.4.  
Agricultural work

Crop rotation Q-ds
Reseeding Q-ds
Thinning Q-ds
Earthing up Q-ds
Pruning Q-ds
Stalking Q-ds
Removal of crop residues Q-ds

2.5.  
Irrigation

Irrigation system Q-mnl
Water source Q-mnl
Water analysis Q-ds

2.6.  
Integrated crop 
management

Weed control Q-ds
Fertilization Q-ds
Pest control Q-ds
Disease control Q-ds

2.7.  
Infrastructure for 

GAP

Agrochemical preparation area Q-ds
Agrochemical storage warehouse Q-ds
Showers and baths Q-ds
Container storage house Q-ds
Crop reception and conditioning area Q-ds
Any Q-ds

2.8.  
Postharvest work

Classification Q-ds
Washing Q-ds
Drying Q-ds
Packing Q-ds
Storage Q-ds
Any Q-ds

TABLE 1. Socioeconomic and technological aspects inquired to eggplant (Solanum melongena L.) farmers in a survey carried out in producing areas 
of the Colombian Caribbean region.

Variable

Name Type

2.Technological aspects

1.1.  
Characteristics  
of the producer

Gender Q-ds

Age (years) D-q

Education level Q-ml

Cultivation experience (years) D-q

1. 2.  
Social 

environment

Location
Province Q-mnl

Municipality Q-mnl

Public services

Water Q-ds

Electricity Q-ds

Cell phone Q-ds

Household gas Q-ds

Propane gas Q-ds

Sewerage Q-ds

Landline phone Q-ds

Internet Q-ds

None Q-ds

Access roads
Type of road Q-mnl

State of the road Q-ml

1. 3. 
Productive 

environment

Productive unit

Land tenure Q-mnl

Topography of the property Q-ml

Planting area (ha) C-q

Yield (t ha-1) C-q

Workforce Q-ds

Credit Q-mnl

Destination of 
production 

Sale (%) C-q

Family consumption (%) C-q

Animal consumption (%) C-q

Commercialization
Sale site Q-mnl

Commercialization unit Q-mnl

Variable

Name Type

1. Socioeconomic aspects

Q-ds qualitative double state; Q-mnl: qualitative multistate, non-logical; Q-ml: qualitative multistate, logical; C-q: continuous quantitative; D-q: discontinuous quantitative; GAP: good agricultural 
practices.
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information refers to the age of the producer, experience 
in cultivation, gender, services, and size of the productive 
unit. The technological information highlights crop man-
agement yields and cultural practices. 

For the data analysis, the variables that did not show any 
variation were discarded. The grouping of producers was 
carried out through multivariate analysis using Gower’s 
distance (Eq. 2) and Ward’s hierarchical agglomerative 
clustering method, and employing the statistical program 
InfoStat version 2017 (Di Rienzo et al., 2017).
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Sij:  Gower’s similarity coefficient
p1:  number of continuous quantitative variables
p2:  number of binary variables 
p3:  number of qualitative variables (non-binary)
a:  number of matches (1, 1) in the binary variables
d:  number of matches (0, 0) in the binary variables
α:  number of matches in the qualitative (non-binary) 

variables 
Rh:  the range (or path) of the hth quantitative variable

Results

The multivariate analysis of mixed data allowed the for-
mation of five conglomerates (GI, GII, GIII, GIV, and GV) of 
farmers, which evidences the existence of divergence in 
eggplant producers of the Caribbean region (Fig. 1). Groups 
GII and GV are comprised of farmers from the province 
of Cordoba; however, GII is integrated by producers from 
a single municipality (La Apartada, Cordoba). Further-
more, groups GIII and GIV are the most diverse in terms of 
the place of origin of the farmer, which includes six and 
seven municipalities, respectively (Tab. 2), showing signs 
of heterogeneous production processes at the eggplant 
production area level in the Caribbean region of Colombia.

The GI group represents 13% of the sample, and its members 
are characterized by being located in the rural area of   the 
municipalities of La Apartada and Monteria in the province 
of Cordoba, and Sitionuevo of the province of Magdalena. 
In this group, about 67% of its members are women with 
an average age of 55 years, with a low schooling level (no 
study = 50%, primary = 33.3%), and on average, 18 years 

of farming experience. The productive units have a flat 
topography, roads in poor condition, almost no access to 
public services such as electricity, drinking water, house-
hold gas, landline phone, and Internet, and the agricultural 
land shows varied forms of tenure (own 33.3%, rented 
33.3%, on loan 33.3%). The planting areas are on average 
1,000 m2 with average yields of 12.7 t ha-1; production costs 
are mainly undertaken using their own resources (66.7%) 
and using family labor. The production is destined for sale 
(59.2%) and family consumption (40.8%) in a very similar 
proportion; likewise, the harvested fruits are sold mainly 
in the production plot (83.3%), either in 50 kg packages or 
as retail by kilograms (Tab. 2).

In terms of local production technology, farmers that 
carry out soil preparation manually and do not perform 
soil analysis characterize group I. They usually use seeds 
from regional cultivars obtained from their own crops; 
they plant once per year in April and in monoculture us-
ing planting densities of 1.1 m x 1.2 m between plants and 
rows, respectively, corresponding to 7,572 plants ha-1. These 
farmers fertilize with chemical sources and achieve produc-
tive cycles of 298 d on average (≈ 10 months); a moderate 
number of its members carry out agricultural work inten-
sively, highlighting reseeding, earthing up, stalking, and 
removal of crop residues. Likewise, these farmers have not 
implemented commercial irrigation systems, supplying the 
water needs of the plants with artisanal manual irrigation 
and obtaining water from nearby rivers (Magdalena, Sinu, 
and San Jorge). The infrastructure for the development of 
good agricultural practices (GAP) is null. However, a sig-
nificant number of its members carry out the most critical 
postharvest tasks such as classification, washing, drying, 
packing, and storage (Tab. 3).

The GII group corresponds to producers settled in the rural 
area of the municipality of La Apartada (Cordoba). Most of 
producers are men (66.7%) with an average age of 59 years, 
a low schooling level (no study = 66.7%, primary = 33.3%) 
and extensive experience in the cultivation of eggplant 
(35 years). The productive units have mainly undulated 
topography, the access road is in good condition, there 
is good coverage of residential public services (66.6% of 
water, 100% of electricity and 100% of household gas) and 
the agricultural land is mostly rented. The average planting 
area is 3,000 m2 with average yields of 11.7 t ha-1; produc-
tion costs are financed by loans from family members 
and by combining family labor with private wages. The 
production is destined mainly for sale (90%) and is com-
mercialized by kilograms (66.7%) in the production plot 
of the farmer (Tab. 2).
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FIGURE 1. The conglomerates of eggplant farmers established using multivariate analyses such as Gower’s distance and Ward’s hierarchical agglo-
merative clustering method. 
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The technological aspects involve land preparation with 
agricultural equipment and soil analysis, plantings from 
November to December in monoculture (87%), with plant-
ing densities of 0.8 m x 1.5 m between plants and rows, 
respectively (8,325 plants ha-1), no irrigation is applied, and 
they use the San Jorge River as a source of water. Further, 
they use chemical and organic fertilization sources and 
reach productive cycles of 230 d (≈ 7.7 months), with little 
implementation of traditional agricultural work. The infra-
structure for the development of GAP is null, and the only 
postharvest work that is carried out is the classification of 
fruits (Tab. 3).

The GIII group covers the largest number of producers, 
i.e., 41.3% of the sample. Its members are mainly from the 
province of Sucre (89.5%); most of them are men (94.7%) 
with an average age of 52 years, a low level of education, 
and around 19 years of experience in the cultivation of 
eggplant. The productive units have flat topography, there 
is poor access to roads, with a coverage of 78.9% and 52.6% 
of water and electricity services, respectively, and various 
land tenure types (42.1% belongs to the family, 31.6% is 
rented, and farmers own the land 26.3%). The average 
crop area is 6,000 m2 with average yields around 22 t ha-1; 
the production costs are assumed mainly with their own 
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TABLE 3. Technological aspects of eggplant (Solanum melongena L.) farmer groups in producing areas of the Colombian Caribbean region.

 Stat. GI GII GIII GIV GV

2.1. Soils

Type of preparation Md Manual Mechanized Mechanized Mechanized Mechanized

Soil analysis Md No Yes No Yes Yes
2.2. Seed

Quality Md Not certified Not certified Not certified Not certified Not certified

Type Md Regional cultivar Variety Variety Variety Variety
2.3. Sowing 

Sowing date Md April
November and 

December
April April October

Planting density* Ẋ 1.1 m x 1.2 m 0.8 m x 1.5 m 1.2 m x 1.3 m 1.2 m x 1.2 m 0.9 m x 1.2 m

Planting system % Monoculture (100) Monoculture (100)
Monoculture (94.7)

Polyculture (5.3)
Monoculture (90) 
Polyculture (10)

Monoculture (62.5) 
Polyculture (37.5)

Cultivation cycle (d) Ẋ 298 230 252 242 287

2.4. Agricultural work

Crop rotation

%

33.3 0.0 0.0 10.0 37.5

Reseeding 100.0 33.3 84.2 100.0 100.0

Thinning 0.0 0.0 21.1 50.0 12.5

Earthing up 83.3 0.0 0.0 70.0 25.0

Pruning 16.7 0.0 31.6 90.0 100.0

Stalking 33.3 0.0 0.0 80.0 37.5

Removal of crop residues 33.3 0.0 47.4 70.0 50.0
2.5. Irrigation

Irrigation system %
Manual (66.7)

No irrigation (33.3)
No irrigation (100)

Manual (10.5) 
By gravity (10.5)

No irrigation (79.9)

Drip (40)
By sprinkling (20)

By gravity (20)
Manual (10)

Drip (50)
By sprinkling (12.5)

By gravity (12.5)
Manual (12.5)

Water source % River (100)
River (66.7)

Irrigation district 
(33.3)

River (63.2)
Deep well (21.1)

Dam (10.5)
Aqueduct (5.3)

River (50)
Deep well (20)

Dam (20)
Watering district (10)

River (62.5)
Dam (12.5)

Watering district (25)

Water analysis Md Not performed Not performed Not performed Not performed Not performed
2.6. Integrated crop management (ICM)

Weed control Md Chemical and manual Chemical and manual Chemical and manual Chemical and manual Chemical and manual

Fertilization Md Chemical Chemical and organic Chemical Chemical Chemical

Pest control Md Chemical Chemical Chemical Chemical Chemical

Disease control Md Chemical Chemical Chemical Chemical Chemical
2.7. Infrastructure for good agricultural practices

Agrochemical preparation area

%

0.0 0.0 0.0 60.0 12.5

Agrochemical storage warehouse 0.0 0.0 5.3 90.0 12.5

Showers and baths 0.0 0.0 0.0 30.0 12.5

Container storage house 0.0 0.0 0.0 30.0 0.0

Crop reception and conditioning 
area

0.0 0.0 0.0 30.0 37.5

Any 0.0 0.0 0.0 10.0 37.5
2.8. Postharvest work

Classification

%

83.3 100.0 57.9 80.0 87.5

Washing 50.0 0.0 10.5 40.0 25.0

Drying 33.3 0.0 10.5 20.0 0.0

Packing 66.7 0.0 73.7 100.0 0.0

Storage 33.3 0.0 5.3 0.0 0.0

Any 0.0 0.0 10.5 0.0 12.5

Stat.: statistics; Ẋ: average; Md: mode; GI, GII, GIII, GIV, and GV: groups of farmers established by multivariate analyses (Gower’s distance and Ward’s hierarchical agglomerative clustering method). 
*Distance between plants and rows, respectively. 
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resources and combining family labor with private wages. 
The production is mostly destined for sale and is purchased 
at various points (municipal market, supermarkets, and 
production plots) in units, by kilograms, or packages of 50 
kg according to the nature of the market (Tab. 2).

Regarding technological aspects, farmers use mechanized 
soil preparation, they do not perform soil analysis, and 
traditional planting is carried out in April, mainly in 
monoculture (94.7%) using planting schemes of 1.2 m x 
1.3 m to obtain populations of 6,407 plants ha-1 in average 
production cycles of 252 d (8.4 months). The agricultural 
tasks that are mostly carried out are replanting (84.2%) 
and removal of crop residues (47.4%). Likewise, the imple-
mentation of irrigation in eggplant (21%) is low, but with 
various water sources for available irrigation (river, deep 
well, damn and aqueduct). Only 5.3% of its members have 
an agrochemical storage warehouse and, postharvest work 
is carried out at a low proportion (Tab. 3).

Group GIV comprises 21.7% of the sample, and its members 
are scattered in the provinces of Cordoba, Atlantico, and 
Sucre. All farmers are men with an average age of 56 years 
and a varied level of schooling. It could be observed that 
50% have a professional and postgraduate school degree 
level with average experience in the crop of approximately 
13 years. The productive units have flat topography, the 
access roads are in good condition, and there is good 
coverage of public services such as drinking water (50%) 
and electricity (100%) with agricultural properties mainly 
owned by the farmer or by the family. The cultivation 
areas are on average 8,000 m2 with average yields of 35 t 
ha-1; the production costs are assumed mainly with their 
own resources, and the labor used is hired (private wages). 
The production is destined mainly for sale (98.4%) and 
commercialized predominantly in packages of 50 kg in the 
production plot to intermediaries of the region and sold in 
municipal market places (Tab. 2).

Technological aspects involve mechanized soil preparation 
with soil analysis, one planting per year in April in mono-
culture (90%) and using planting densities of 1.2 m x 1.2 m 
between plants and rows, respectively (≈ 6.944 plants/ha). 
Likewise, they perform the everyday tasks demanded by 
the crop (crop rotation, reseeding, thinning, earthing up, 
pruning, stalking, and removal of crop residues) in high 
proportion, and at least 80% of the farmers implement 
irrigation systems to meet the crop’s water requirements. 
In this group, at least 30% of the farmers have GAP infra-
structure, with facilities such as an agrochemical storage 

warehouse (90%), an area for the preparation of agricultural 
supplies (60%), and carry out postharvest tasks such as 
classification, washing, drying and packing (Tab. 3).

The GV group represents 17.4% of the sample, and its mem-
bers are located in the province of Cordoba and distributed 
among the municipalities of Cerete, La Apartada, Monteria, 
and San Pelayo. Seventy-five percent (75%) of the producers 
are men with an average age of 56 years, they have a vari-
able level of education (50% secondary, 12.5% technical and 
37.5% professional), and around 10 years of experience in 
the cultivation of eggplant. The productive units have flat 
topography, the access to roads is in a regular state, there 
is an acceptable coverage of public services (62.5% water, 
87.5% electricity, and 25% Internet), and land tenure is di-
verse (family farms 37.5%, rented 37.5%, and own 25%). The 
average crop area is 1.0 ha with average yields of around 32 
t ha-1; production costs are mainly undertaken using their 
own resources (50%). However, other funding sources stand 
out, such as bank loans and government resources through 
productive projects. The workforce is familiar and comple-
mented with the hiring of family wages, with production 
destined mainly for sale (94.3%), and commercialized in the 
production plot and municipal market places in packages 
of 50 kg and per kilogram (Tab. 2).

The technological aspects of this group involve mecha-
nized soil preparation and soil analysis, one planting per 
year in October in monocultures (62.5%) and polycultures 
(37.5%), and using planting distances of 0.9 m x 1.2 m be-
tween plants and rows, respectively (≈ 9.259 plants ha-1). 
Likewise, they perform the everyday tasks demanded by 
the crop (crop rotation, reseeding, thinning, earthing up, 
pruning, stalking, and removal of crop residues) in a high 
proportion; at least 75% implement irrigation systems to 
meet the water requirements of the crops. In this group, at 
least 12.5% of the farmers have GAP infrastructure, with 
facilities such as a harvest reception and conditioning area, 
an agrochemical storage warehouse (12.5%), an area for the 
preparation of agricultural supplies (12.5%), showers and 
baths (12.5%), and postharvest work is carried out, includ-
ing classification and washing (Tab. 3).

The groups described above share common characteristics 
such as having unpaved roads, the use of seed selected 
from their own crops (not certified), they do not perform 
water analysis for irrigation, they perform weed control by 
combining herbicides with manual weeding, and use only 
chemical pesticides for the control of pests and diseases 
(Tabs. 2 and 3).
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Discussion

The results reveal, in general, a low (GI, GII, and GIII) to 
medium (GIV and GV) technological level in eggplant 
production in the Colombian Caribbean region. In this 
regard, some studies have found that aspects, such as the 
technological level and the adoption of technologies, have 
a direct relationship with the schooling level of farmers 
(Damián and Ramírez, 2008; Aguilar et al., 2013; Ayala et 
al., 2013; Vargas et al., 2015; Garrido et al., 2017). This is 
consistent with the results obtained in this study, in which 
the groups with the highest level of education (GIV and 
GV) showed the highest yields (GIV = 35 t ha-1, GV = 32 t 
ha-1). Furthermore, this is explained mostly because these 
groups execute agricultural work implementing irrigation 
systems, crop nutrition based on soil analysis, and have 
GAP infrastructure (Tab. 3).

The average age of the eggplant producer groups was 
similar among the groups, with a range between 52 and 59 
years. In related research, Correa et al. (2018) found that 
squash producers in the Caribbean region of Colombia 
showed a similar average age range (between 42 and 53 
years). These results represent the socioeconomic reality of 
the rural areas, where the generational change of farmers is 
uncertain due to the precarious conditions of competitive-
ness of small farmers. This happens mainly because there 
is a lack of fair marketing scenarios that directly influences 
the profitability of agricultural products (Villalobos, 1984; 
Correa et al., 2010; Jaramillo and Riveros, 2013).

Eggplant producers with a lower technological level (GI, 
GII, and GIII) register cultivation areas between 1,000 m2 
and 6,000 m2. These results are similar to those obtained 
by Agrosavia in 2011, in which the areas destined to the 
crop ranged between 1,000 m2 and 5,000 m2 (Cadena et al., 
2011a). This shows a null growth in the productive units for 
this segment of producers. However, the official figures on 
eggplant planting areas at the regional level show a growth 
close to 500% between 2011 and 2017 (Agronet, 2018). This 
growth can be explained by the incursion of producers 
included in groups GIV and GV with more extensive pro-
ductive units (0.8-1.0 ha) and higher capacity for economic 
and technological investment.

Despite the crucial advances in the generation of knowledge 
at the local and regional level for the cultivation of eggplant 
in areas, such as the production of planting material and 
substrates (Aramendiz et al., 2013), water requirements 
(Sánchez et al., 2004), weed management (Aramendiz et 
al., 2010; Hernández et al., 2015), nutrition (Cantero et al., 
2015), phytosanitary management (Tamayo and Jaramillo, 

2006, 2013; Gómez et al., 2012), planting densities (Pérez et 
al., 2006), agronomic crop management (Aramendiz et al., 
2008; Tapia et al., 2015), postharvest (Escobar et al., 2011) 
and new eggplant cultivars (Aramendiz et al., 2011; Cadena 
et al., 2011a, 2011b), the adoption of these technologies may 
be limited by the high level of illiteracy among producers, 
mainly in the GI, GII and GIII groups, showing a level of il-
literacy of around 50%, 67% and 16%, respectively (Tab. 2). 
In this regard, Salcedo and Guzman (2014) point out that 
the level of education in Latin America is low with a high 
level of illiteracy, with Colombia registering an average of 
5.6 years of schooling in transitional family agricultural 
producers (i.e., that have only completed their primary 
education).

Authors such as Barrientos and Torrico (2014) point out 
that the socio-economic perspectives of family farming 
(FF) in countries such as Colombia move mainly to the 
rhythm of the markets. Furthermore, their transformation 
from a subsistence condition to a commercial situation and 
vice versa depends mainly on the availability of sufficient 
resources for production, mainly regarding land, labor, 
and financial capital. In this sense, according to the FF ty-
pologies, eggplant production in the Colombian Caribbean 
region can be framed as a transitional FF, whose typology 
in the country represents around 12% of FF (Salcedo and 
Guzman, 2014; Sabourin et al., 2015).

The study reveals that the predominant sowing date is in 
April; this is because the rainy season in the Colombian 
Caribbean region begins in this period, so the vast majority 
of farmers establish their crops at this time of the year. This, 
however, leads to the formation of the phenomenon known 
as “supply seasonality,” which corresponds to the oversup-
ply of production, mainly from June to November (Tab. 3, 
Supplementary Material 1). In this regard, the dynamics 
of prices in the primary market places in the region show 
low seasonality of prices between June and January, with 
a recovery period during February and May (Fig. 2). These 
results have great significance by associating the behavior 
of prices with the productive cycles of the crop, which 
moves between 7.7 and 10 months (Tab. 3), of which, the 
first 2.5 months correspond to the vegetative period (un-
productive stage) and the remaining period (5 to 8 months) 
to the reproductive (flowering) and productive (harvest) 
stages. There is a progressive growth in production dur-
ing the first six months that descends significantly after 
the seventh month as a result of crop senescence. This, in 
turn, explains the recovery of prices due to the substantial 
decrease in supply. Hence, the preference for a segment 
of producers that sow between October and December in 
search of favorable marketing prices is revealed.
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FIGURE 2. Historical behavior of monthly average prices (2013-2018) 
for eggplant (COP$ kg-1) in the main cities of the Caribbean region of 
Colombia (Barranquilla, Cartagena, Monteria and Sincelejo) (SIPSA and 
DANE, 2018). 

Conclusions

Eggplant cultivation in the Caribbean Region of Colom-
bia has shown growth in area and production, explained 
by the increase in consumption and the incorporation of 
technologies such as irrigation. In addition, this kind of 
technologies increases yields and decreases seasonality 
which contributes to its rates of implementation.

Planting dates are associated with the appearance of rains 
that usually occur in the third week of April, which is a rule 
for those farmers who do not have nearby water sources and 
purchasing power to gain access to pressurized irrigation 
systems, as is the case of farmers located in the flat areas. 
The other type of farmers, such as those in the Sinu Valley 
and other productive areas with permanent water sources, 
take advantage of this asset by growing at different times 
of the year, thus, breaking the seasonality of production.

The socioeconomic conditions of eggplant producers are 
heterogeneous, and their technification ranges from low 
to medium levels. Likewise, as standard features among 
the groups identified, the crop is cultivated by farmers 
with average ages between 52 and 59 years who are con-
sidered elderly (≥60 years), and with little participation 
of young people. In the medium term, this can have a 
significant impact on the reduction of regional produc-
tion. Therefore, it is imperative to implement a regional 
rural extension program in the short term, aimed at the 
adoption of technologies that have been generated, to 
improve the productive conditions of farmers as well as 
the sustainability and attractiveness of this economic 
activity for current and future generations of producers 
in this region of the country.

The crop is highly dependent on chemical synthesis inputs 
required for phytosanitary management and crop nutrition, 
a situation that may be generating a significant environ-
mental impact on the health of producers and consumers, 
in addition to raising production costs. Therefore, the study 
reveals that the implementation of research lines aimed at 
developing integrated pest, disease and nutrition manage-
ment is a priority to improve the safety and sustainability 
of the eggplant production systems in the Caribbean region 
of Colombia.
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SUPPLEMENTARy MATERIAL 1. Monthly precipitation (mm) of some eggplant producing areas in the Caribbean region of Colombia in 2018. 

Municipality, province Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Aap

Monteria, Cordoba 18 16 17 97 169 156 137 170 169 155 87 24 1,215

La Apartada, Cordoba 14 29 56 159 243 272 330 312 312 262 123 69 2,181

Cerete, Cordoba 13 20 36 124 215 176 199 209 218 172 110 45 1,536

San Pelayo, Cordoba 7 14 25 104 190 130 162 188 178 144 94 34 1,269

Sincelejo, Sucre 23 27 41 118 186 165 163 185 196 184 128 58 1,475

Corozal, Sucre 18 20 35 92 150 137 139 140 139 135 86 37 1,128

Los Palmitos, Sucre 20 26 37 111 143 148 125 152 156 161 106 33 1,219

Sampues, Sucre 19 35 39 117 167 151 133 170 188 133 107 45 1,304

Dibulla, La Guajira 16 18 27 102 145 79 40 112 202 296 206 41 1,284

Sitionuevo, Magdalena 0 0 5 29 147 111 75 136 153 219 125 23 1,023

Polonuevo, Atlantico 11 4 14 73 154 126 134 146 160 204 128 28 1,181

Ponedera, Atlantico 2 11 15 86 110 109 107 145 185 183 114 36 1,102

Aap: average annual precipitation in mm. Values in bold correspond to rainy months, which were considered based on the accumulated precipitation ≥ 85 mm (IDEAM, 2018).




