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Abstract: The objective was to calculate the
Innovation Adoption Index (IAI) and the In-
novation Adoption Rate (IAR) of chili pro-
ducers in the Altiplano Potosino, through
semi-structured surveys. The analysis of the
Adoption Rate of Innovations showed that
the most adopted innovations (100% of in-
terviewed producers) were in the category
of land preparation (disk plow and harrow),
planting (transplanting dates and varieties
recommended by the National Institute of
Forestry, Agriculture and Livestock Research
(INIFAP)), fertilization (use chemical ferti-
lizer) and sustainable management (use of
traps for pest control). The results showed that
the most innovative producers adopted up to
81% of the evaluated innovations described in
the catalog for the chili crop, while the least
innovative made only 53%, generating a gap
of 28%; it was also found that 60% of produ-
cers surveyed have a higher than average IAI
(69%). The categories of the catalog of inno-
vations studied, the most adopted were: ferti-
lization, sanitation and harvesting.
Keywords: adoption, innovation, technolo-
gies, chili.

INTRODUCTION

Technological innovation results in well-
being and organizational sustainability and
sustainability for nations (Tejada et al, 2019);
therefore, countries must have research insti-
tutions that generate and promote the adop-
tion of technology in the field. In 2022 Mexi-
co ranked 58th out of 132 nations evaluated
and third in Latin America, surpassed only by
Chile and Brazil; the evaluation indicates that
in knowledge creation it has 10.1 points, in
knowledge dissemination 36.7 points, in im-
pact of knowledge generated 26.1 and, in ge-
neral, in research and development it has 29.9
points (Dutta et al., 2022). The National Insti-
tute of Forestry, Agriculture and Livestock Re-

search (INIFAP) is a public institution com-
mitted to scientific development in Mexico; its
objective is to conduct research and generate
technology for the development of forestry,
agriculture and livestock, as well as the mana-
gement and conservation of natural resources.
Among the contributions of this institution is
the development of technological packages
for the integrated management of agricultu-
ral, livestock and forestry systems-products.
INIFAP in the State of San Luis Potosi, in the
agricultural area, has developed technological
packages for the four zones (Huasteca, Middle,
Central and Altiplano) of the State of San Luis
Potosi through research on chile cultivation.
Technological package of ancho, guajillo and
other types of chili peppers with fertigation
in the highlands of San Luis Potosi; serrano,
jalapefio and other types of chili peppers with
fertigation for the Huasteca plain; serrano and
other types of chili peppers with fertigation
in the middle zone of San Luis Potosi; ancho
poblano chili peppers and other types of chili
peppers with fertigation in the middle zone of
San Luis Potosi.

In the state of San Luis Potosi, ancho, gua-
jillo, and pasilla chile varieties are grown.
The state ranks fourth in the country in chile
production, which is grown in 28 municipali-
ties located in the Altiplano, Central, Middle,
and Huasteca zones; the total area planted is
under irrigation conditions. In 2022, 24,835
hectares of chili were harvested, with a pro-
duction of 150,664.90 tons and an average
yield of 6.07 ton/ha, the production value was
$ 5,198'704,000.00; the municipalities that
stood out were Villa de Ramos (30,218.20
ton), Villa Guadalupe (13,646.45 ton), Vena-
do (10,764.25 ton) in the High Plateau Zone
and Ciudad Fernandez (20,399 ton) in the Mi-
ddle Zone. The chile product is marketed in
green and dry form. In 2022, the production
of green chili was 104,896 tons and dry chili
45,768 tons (SIAP, 2023). Due to the impor-
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tance of chili cultivation in the state, INIFAP
has generated important technologies that,
when implemented in the production system,
have a favorable impact. To achieve adoption,
there is a process of research, validation and
transfer (SIAP, 2023).

Research and validation. INIFAP conducts
scientific research and generates technologies
that constitute a continuous multifactorial
and dynamic process that occurs in a mega di-
verse environment, characterized by complex
interactions between a range of diverse actors
and conditions involved with rural develo-
pment, consisting of a) Identification of the
problem, b) Elaboration of a research project
by specialists, c) Results are obtained through
research, d) Validation of the technology, e)
Dissemination through publications, events,
etc., f) Adoption of the technology.

Transfer. Technology transfer is a collab-
orative process that allows scientific discov-
eries, knowledge and intellectual property to
flow from creators to public and private users.
It is the precise use of a given technology in
the productive structure for the purpose of
producing an object or service, (Aveldano,
1999). The transfer of technology can be car-
ried out through Field Schools, GGAVATT,
etc. participatory models that INIFAP has
generated (Cadena, 2015).

Adoption. There are several factors that
determine adoption. Studies have identified
the following as influential variables in the
adoption of technology: age, schooling, re-
lationship with agents of change (Cuevas et
al., 2013). Sinde and Diéguez (2005), cite that
the adoption of an innovation depends on:
relative advantage, compatibility, complexity,
cost, risk and uncertainty, expected profitabil-
ity, communicability and testability. The rela-
tive advantage or degree to which the poten-
tial adopter perceives the new technology as
superior to the one it replaces; the degree of
compatibility or level at which the new tech-

nology can be incorporated; the complexity
associated with the use of the new technol-
ogy; the cost of the new technology; the risk
and uncertainty associated with adoption; the
expected profitability; the communicability or
degree to which the results of using an inno-
vation can be observed or described by others.

MATERIALS AND METHODS

The study was conducted in the agroeco-

logical region known as Altiplano Potosino,
where the following municipalities are loca-
ted: Villa de Arista located between parallels
22° 50’ and 22° 30’ north latitude; meridians
100° 39’ and 100° 57" west longitude; altitu-
de between 1,500 and 2,300 masl; dry semi-
-warm climate; average annual temperature
of 18 °C and precipitation of 300-500 mm.
Montezuma, located between parallels 22° 54’
and 22° 30’ north latitude; meridians 100° 49’
and 101° 31" west longitude; altitude between
1,600 and 2,600 masl; semi-dry temperate cli-
mate; average annual temperature 18 °C and
precipitation of 300-500 mm. Delegation of
Bocas in the municipality of San Luis Potosi;
Bocas is bordered to the north by Moctezuma
and Villa de Arista.
Non-experimental transactional descriptive
research was used and based on the Techno-
logical Packages generated and validated by
INIFAP research personnel at the San Luis
Experimental Field, a semi-structured survey
was designed to be applied to the chili pro-
ducers. The municipalities, localities and pro-
ducers were selected through non-probabilis-
tic sampling organized mainly to capture the
agronomic management that the producers
carry out in the chili crop, to later compare
it with the recommendations given to them
through the technological packages generated
by INIFAP and authorized by the Ministry of
Agriculture, which have been intensively dis-
seminated since 2010 to date.
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The survey was designed to collect infor-
mation in two sections: A) General charac-
teristics of the producer and the production
unit; B). Technical-productive characteriza-
tion or management of the production unit.
The catalog of innovations was elaborated
based on the management specifications su-
ggested in each of the technological packages
of the chili crop (Table 1), which allowed the
calculation of the Innovation Adoption In-
dex (IAI) and the Innovation Adoption Rate
(IAR), using the methodology proposed by
Muioz et al. (2007).

Category Innovations
a. 01 Clean and weed; a. 02 Multi-ploughing/
a. Land pre- | Subsoiling; a. 03 Harrowing; a. 04 Furrowing; 05.
paration Mulching; a. 06 80 or 100 gauge plastic; a. 07 Sil-
ver/black mulch.
b. 08 Seedling production; b. 09 Transplanting
date; b. 10 Seed treatment; b. 11 Variety recom-
b. Sowing mended by INIFAP; b. 12 Single row planting;

b. 13 Planting density (42,000 plants/ha; 30 cm
between plants and 80 cm between rows);

c. 14 Uses irrigation tape; c. 15 Uses tensiome-
ter; c. 16 Uses 5 or 6 mil gauge tape; c. 17 30 cm
drippers.

c. Irrigation

d. 18 Uses chemical fertilizers; d. 19 Recommen-
d. Fertiliza- | ded dosage (180-90-00 kg/ha of phosphonitrate
tion and 85 kg of phosphoric acid); d. 20 Fertigation;
d. 21 Applies foliar fertilizers.

e. 22 Perform mechanical/manual weed control;
e. 23 Perform chemical pest control; e. 24 Per-
form disease control.

e. Sanitation

f. 25 Harvesting takes into account the color of
the fruit; f. 26 Harvest (June-September); f. 27
Cutting intervals are 20-25 days; f. 28 Make two
to three cuts.

f. Harvest

Table 1. Catalog of innovations in chili pro-
duction, municipalities of Villa de Arista,
Moctezuma, Bocas, state of San Luis Potosi.

Application of the surveys: they were applied
in person to the owners and/or managers
(stewards) and, in some cases, to external
technicians who advise the producers. Data
analysis: the responses were systematized in
an Excel database and the Innovation Adop-
tion Index (IAI) and the Innovation Adop-
tion Rate (IAR) were obtained for each of the
crops. This was based on the application of the

procedure and formulas for the estimation of
the IAI and the IAR, described by Aguilar et
al., (2020).

RESULTS AND DISCUSSION

The analysis of the Innovation Adoption
Rate (IAR) showed that the most adopted
innovations (100% of farmers interviewed)
were in the category of land preparation (disk
plowing and harrowing), planting (transplan-
ting dates and varieties recommended by INI-
FAP), fertilization (using chemical fertilizer)
and sustainable management (using traps for
pest control). The innovations that registered
the lowest adoption rate were multi-plowing/
subsoiling, which is within the category of
land preparation, cutting intervals in the cate-
gory of sustainable management, followed by
the innovation of using a tensiometer in the
category of irrigation and, in the category of
planting, seed treatment; all of the above with
less than 20% of the rate of adoption of inno-
vations (Figure 1).
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Adoption Rate of Innovations of chili produ-

cers, municipalities of Villa de Arista, Mocte-

zuma, Bocas delegation, municipality of San
Luis Potosi.

The results showed that the most innovative
producers adopted up to 81% of the evaluated
innovations described in the catalog for chili
cultivation, while the least innovative made
only 53%, generating a gap of 28% (Figure 2);
it was also found that 60% of surveyed pro-
ducers have a higher than average IAI (69%).
It can be observed that, in general, producers




who grow chili adopt many of the innovations
(minimum 53%), which is highly correlated
with the investment for the application of the
technological package for the cultivation of
chili in the Altiplano Potosino, in 2023 is esti-
mated at $191,000.00 per hectare and, a Bene-
fit-Cost Ratio of 2.35. The highest cost of the
technological package is applied in the health
component with 33.0%, followed by innova-
tions in the planting component with 22.3%
and harvesting with 15.7%. The higher invest-
ment in crop health is related to what Barrén
et al. (2020), where they indicate that there is
a resurgence of viral diseases transmitted by
whitefly (Bimisia tabaci) Biotype B, in the chi-
li crop in central and northern Mexico despi-
te the implementation of the integrated pest
management strategy; therefore, the adoption
rate of technologies is high (69% on average)
in the chili crop, due to the susceptibility of
the crop to pests and diseases in the first 50
days of establishment.
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chili producers, municipalities of Villa de Aris-
ta, Moctezuma, delegation of Bocas municipa-
lity of San Luis Potosi.

Figure 3 shows that of the six categories in
the catalog of innovations, the most adopted
were: fertilization, sanitation and harvesting.
On the other hand, the categories with the le-
ast adoption are those related to land prepara-
tion and planting; however, even though they
are the least adopted, they maintain a degree
of adoption of at least 50%, mainly the trans-

planting date and the varieties recommended
by INIFAP, on which the production yield per
hectare, estimated at 30 tons, will depend to a
large extent.

IAl by innovation category

a.Land
preparation

f. Harvest b. Sowing

e. Sanitation c. Irrigation

d. Fertilization

Innovation Adoption Index by category, of

chili producers, in the municipalities of Villa

de Arista, Moctezuma, Bocas delegation, mu-
nicipality of San Luis Potosi.

CONCLUSIONS

In the cultivation of chili, the Innovation
Adoption Rate (IAR) indicates that not all in-
novations are fully adopted, however, some
innovations suggested by INIFAP are used.
The innovations with the highest adoption
are in the category of land preparation (fal-
low and harrowing), planting (transplanting
dates and varieties recommended by INI-
FAP), fertilization (using chemical fertilizer)
and sustainable management (using traps
for pest control). The Innovation Adoption
Index (IAI) indicates that all farmers use the
technologies suggested by INIFAP. However,
these technologies are adopted partially, not
completely. The categories of the catalog of
innovations studied, the most adopted were:
fertilization, sanitation and harvesting.
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