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ABSTRACT

Objective: to reflect briefly on the importance of the use of agrochemicals in the productivity of some crops
according to their contribution to yield, and some implications of their agricultural consumption.
Design/methodology/approach: based on related literature and some experiences in the field on the use and
consumption of pesticides.

Results: pesticides are synthetic, microbial, or derived organic compounds used in plant growth programs
to prevent or control pests, diseases, and weeds. Also, mineral nutrition (with macro and micronutrients) is
considered as agrochemicals. However, the effects on the contamination of soils, groundwater, lakes, seas,
and oceans due to its use is increasing. Mexico is a large consumer of fungicides, insecticides, fertilizers, and
herbicides for agricultural uses.

Limitations on study/implications: unmeasured use of any type of pesticide can produce tons of pesticide-
trash. Some traces of active or inert ingredients can be detected in bodies of water.

Findings/conclusions: the constant risk of agronomic yield losses can be substantial without the use of
agrochemicals. Without the application of pesticides, yield losses can reach 100%.
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INTRODUCTION

In general, pesticides or agrochemicals are organic and inorganic synthetic molecules,
biorational, microbiological or derived from them, for the management of pests, diseases,
weeds, and nutrition, with the aim of sustaining or improving agronomic performance.

Regarding world consumption, for 2021 it was 4.1 million metric tons and is expected
to grow to 4.4 by 2026. China is the largest consumer of pesticides, with 1.8 million metric
tons in 2021, followed by United States, Brazil, and Argentina as the second, third and
fourth main consumer, respectively. Despite its benefits in agricultural productivity,

throughout the use process (from pesticide storage warehouses to its use in crop fields) a

large amount of garbage is generated that ends up in groundwater deposits and surface
bodies, as documented by [1] and [2]. Moo-Muifioz [3] reported that more than 106
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thousand tons of agrochemicals were produced in Mexico in 2017. In addition, during
2000-2017, of the total of pesticides produced, fungicides represented 45%, followed by
insecticides (28%) and herbicides (27%).

Toxicity and nobel prize related to pesticides

In the world of food production, highly carcinogenic compounds have paraded, such
as the herbicidal compound 2,4-D (chlorophenoxy) and its analogue 2,4,5-T. The reason
for the Nobel Prize in Physiology or Medicine in 1948 to Prof. Paul Hermann Miiller
was the description of the properties of the insecticide DDT, an organochlorine that was
introduced since 1942, banned in 1972 in the USA and in Mexico until 1999. Its high
stability and magnification caused conditions in humans.

There are too many stories for and against the use of agrochemicals in the scientific
literature.

Notwithstanding the effects on the contamination of soils, groundwater, lakes, seas and
oceans, the dependence on its use is increasing [4].

Dr. Michael Herrman, a United Nations specialist, stated that the world population at
the end of 2022 would be about 8 billion. This leads us to ask ourselves: How could we
feed a growing population without the intensive use of agrochemicals? Could we reduce
its use in agriculture? As an example, in wheat if it were possible to reduce at least 50%
of agrochemicals, yield losses would be of the order of 5 to 13% compared to traditional
intensive methods [5]. Therefore, it has been shown that agrochemicals will continue to be
used in agriculture despite scientific documentation of adverse effects.

Modes of action insecticides and fungicides

According to Crop Life International, there are many modes of action that allow
counterattacking or preventing various pests and diseases in the fields. The information
from IRAC (Insecticide Resistance Action Committee) and FRAC (Fungicide Resistance
Action Gommittee) are useful tools to teach our students in a summarized way (Tables
1 and 2). It is important to note that IRAC information is also reported for microbial

organisms. For detailed information, visit www.irac.info and www.frac.info/.

Yield losses

Yield losses in agriculture is something that has been sought to be prevented since
ancient times. Due to this, production environments, genetics of the cultivated materials,
as well as the incidence of pests and diseases, among other factors, have led to the
coexistence of the use of agrochemicals and productivity. Some time ago many crops
were completely devastated despite the use of pesticides due to poor technology and little
understanding of damaging factors. Today, yield losses range from 5 to 100%, the latter
in extreme conditions.

Total crop losses from pest feeding or plant damage can be as high as 100 percent. In
summary, Table 3 is presented, showing examples of losses in some crops caused by pests,

diseases, and weeds of anthropocentric importance.
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Table 1. Classification of modes of action of insecticides (including acaricides and nematicides). Based on https://www.frac.info/
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Table 2. Classification of modes of action of fungicides *. Based on https://www.{rac.info/

A: Nucleic Acids Metabolism

G: Sterol Biosynthesis in Membranes

B: Cytoskeleton and Motor Proteins

H: Cell Wall Biosynthesis

C: Respiration

I: Melanin Synthesis in Cell Wall

D: Amino Acid and Protein Synthesis

P: Host Plant Defense Induction

E: Signal Transduction

M: Chemicals with Multi-Site Activity

F: Lipid Synthesis or Transport /| Membrane Integrity or Function

* Groups were designed by the fungal control agents by cross resistance pattern and mode of action 2022.

Table 3. Relevance of the use of agrochemicals and potential losses in agronomic yield by crop.

Crop Yield lossoefs a(;/?ol:i; :;Ei(;il:g the use Reference
Corn 20 a 41 [6], [7]
Bean 37 a 100 (8]
Wheat 10a 28 (7]
Tomato 15295 [9]
Rice 25 a4l [7]
Potato 8a2l [7]
Soybean 11a32 [7]
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CONCLUSIONS

The ongoing risk of agronomic yield losses can be substantial without the use of
agrochemicals. However, the integration of complementary techniques to synthetic
pesticides (for example, biorational management, ethological control strategies or microbial
control) should be considered in the cases or environments where they are applicable.
The measured use of pesticides is mandatory to protect human health and ecosystems in

general.
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