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Abstract: A strategy for transferring know-
ledge to small corn producers in southern 
Mexico is proposed, applying a homemade 
strategy to measure the pH of their agricul-
tural soils and learn about the benefits of 
using microbial bioinoculants to improve 
their yields. Men and women of various 
ages participated, and finally, the bioinocu-
lant was activated with water and molasses 
to be applied to their plots.

Keywords: small producers, bioinoculants, 
pH, agricultural soils, and corn

Introduction

The use of agrochemicals in agricul-
tural production systems has various side 
effects, including environmental pollution, 
soil degradation, loss of species biodiversity, 
low yields of agricultural products, and high 
costs. The serious effects on human health 
have led to the search for environmentally 
friendly strategies, one of which is the use of 
bioinoculants based on plant growth-pro-
moting microorganisms. high costs, and se-
rious effects on human health. This has led 
to the search for environmentally friendly 
strategies, one of which is the use of bioino-
culants based on plant growth-promoting 
microorganisms as a proposal for incorpo-
ration into corn crops, mainly in southern 
Mexico. There are many studies on the suc-
cess of using these bioinoculants in various 
crops, with corn production doubling, as 
described by Sanchez Ceja et al. in 2024. 
However, one limitation is that small pro-
ducers must know, understand, and articu-
late the information on how bioinoculants 
can change traditional agriculture to more 
environmentally friendly techniques (XX). 
To do this, it is important that they know 
the characteristics of their soils, including 
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the pH, which plays a fundamental role in 
the availability and movement of nutrients 
to the plant, using simple methods that can 
be efficiently incorporated into this sector. 
Therefore, various communities were visited 
and training was provided on the use, effect, 
and determination of pH (Figures 1 and 2) 
and the physical characteristics of their soils 
so that small producers could learn about 
their soils and also incorporate alternatives 
such as compost, regulate pH with agricul-
tural lime, and finally use microbial bioino-
culants such as plant growth promoters ( ) 
(Figures 3 and 4).

Men (80%) and women (20%) parti-
cipated in this workshop, which makes the 
transfer of knowledge and technology from 
universities to the field a viable strategy for 
disseminating and adapting proposals for 
improvements in the agricultural field. Mi-
crobial bioinoculants include safe microor-
ganisms evaluated in research laboratories, 
including beneficial bacteria and fungi such 
as Bacillus sp, Trichoderma sp (Rojas-Badía 
et al. 2020, Cortés-Hernández et al. 2023), 
and selected yeasts to improve crop yields 
in tons/hectare, improve soil conditions, 
and reduce side effects on health, the envi-
ronment, and the costs of purchasing agro-
chemicals. In terms of pH, 85% of the soils 
were found to be acidic and the rest neutral. 
It was shared that the use of agrochemicals 
acidifies agricultural soils and that to recover 
them, organic matter and agricultural lime 
must be incorporated and amendments 
used so that the nutrients in the soil can be 
utilized by plants. On the other hand, bioi-
noculants improve agricultural production, 
as they understand that they help plants fix 
nitrogen, solubilize phosphorus, and produ-
ce phytohormones so that plants produce 
more leaves, better roots, and fruits. They 

are also amazed to learn that these micro-
organisms protect plants from certain pa-
thogens that cause crop rot, and that they 
are easy to activate and apply as shown in 
Figure 3. All you need is a 200L container of 
water, plus molasses, and it’s ready to apply. 
For each liter of this concentrate, they scale 
up to 20L of water again, and 5% molas-
ses. They let it sit for 3 days until they see 
bubbles, then use 1 liter plus 19 liters of wa-
ter in a manual sprayer and spray directly on 
their crops.  

Conclusion

Small farmers in rural areas should 
continue to be trained with the aim of re-
ducing the use of agrochemicals and migra-
ting towards sustainable practices with the 
application of microbial bioinoculants, un-
derstanding the pH of their soils to mobili-
ze nutrients in plants and, with the help of 
microorganisms, improving their yields and 
soils with great enthusiasm. 
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Figure 1. Small producers participating in the workshop on the use and application of bioinoculants for 
corn production.

Figure 2. Determination of the pH of agricultural soils belonging to small corn producers in southern 
Mexico using homemade methods.

Figure 3. Activation of bioinoculants for distribution among small producers



DOI https://doi.org/10.22533/at.ed.82081126150110

A
rt

ic
le

 1
0

TR
A

IN
IN

G
 F

O
R 

SM
A

LL
-S

CA
LE

 C
O

RN
 P

RO
D

U
CE

RS
 O

N
 T

H
E 

U
SE

 A
N

D
 A

PP
LI

CA
TI

O
N

 O
F 

M
IC

RO
BI

A
L 

BI
O

IN
O

CU
LA

N
TS

5

Reference
Cortés-Hernández, Fabiola del Carmen, Al-
varado-Castillo, Gerardo, y Sánchez-Viveros, 
Gabriela. (2023). Trichoderma spp., una alter-
nativa para la agricultura sostenible: una re-
visión. Revista Colombiana de Biotecnología, 
25 (2), 73-87. Publicación electrónica, 5 de 
febrero de 2024. https://doi.org/10.15446/rev.
colomb.biote.v25n2.111384

Rojas-Badía, Marcia M., Bello-González, Mi-
guel A., Ríos-Rocajull, Yoania, Lugo-Moya, 
Daysi y Rodríguez-Sánchez, Janet. (2020). Uti-
lización de cepas de Bacillus como promoto-
res de crecimiento en hortalizas comerciales.
Acta Agronómica, 69 (1), 54-60.  https://doi.
org/10.15446/acag.v69n1.79606

Sánchez-Ceja, Monica Guadalupe, Loeza-La-
ra, Pedro Damián, Carballar-Hernández, San-
tos, Jiménez-Mejía, Rafael, & Medina-Estrada, 
Ricardo Ivan. (2024). Aislamiento de bacterias 
nativas con potencial en la promoción del cre-
cimiento de maíz criollo mexicano (Zea mays 
L.). Biotecnia, 26, e2125. Epub 18 de octubre 
de 2024.https://doi.org/10.18633/biotecnia.
v26i1.2125


