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Introduction
Agricultural production is based on chemically synthesized 

fertilizers and agrochemicals to be applied on weeds, pests, and 
diseases that affect crops, justifying that better yields are obtained 
at harvest time.1 However, the environmental and health damage 
caused by the excessive use of agrochemicals has led to the search 
for sustainable alternatives for agricultural production. In Mexico, the 
orange-producing states are Veracruz, San Luis Potosí, Tamaulipas, 
Nuevo León, Puebla, and Yucatán. In most orange orchards, production 
is carried out conventionally (use of agrochemicals). However, some 
producers started organic production more than ten years ago, and 
others are interested in starting this process, mainly because oranges 
fetch a better price.2 The producers commented that the most common 
activity carried out in the orchards is the elimination of weeds, 
especially in the rainy season, by manual cutting with a machete 
or hoe or with brush cutters, tractors, or a combination of some of 
these, either for elimination in the drip zone or in the whole plot. Still, 
mulching, mainly with leguminous plants, is also a commonly used 
practice.2

An option rarely applied in fruit orchards in Mexico is the grazing 
of animals to eliminate weeds. Although this is a regular activity 
in agroforestry systems,3 in fruit orchards is not, as it can cause 
considerable losses due to browsing (falling of flowers and fruit) 
and damage to the trunk of both adult and young trees. However, 
this system has been implemented in oil palm4 and vine plantations,5 
so it can be used in fruit orchards if adequately implemented. Yet 
animal grazing provides advantages to farmers, such as eliminating 
weeds in an environmentally friendly way, maintaining beneficial 
insects (pollinators, pest predators), fertilizing by manure and urine, 
and fattening animals for later sale.6 Due to the multiple benefits that 
grazing animals provide and the potential damage they can cause to 
fruit trees, this work aims to use a mobile cage for grazing sheep as 
an alternative to eliminating weeds in an organic ‘Valencia’ orange 
orchard.

Material and methods
In the La Esperanza, San Luis Potosi community, a 2.5 ha plot of 

‘Valencia’ oranges grafted on sour oranges was chosen. The owner 

of the organic orange orchard was interviewed to learn about the 
history of the orchard, as well as agronomic aspects such as pruning, 
fertilization, and general orchard management. The plot was chosen 
because the land is flat, which facilitated the implementation of 
the cage prototype, and because the producer migrated to organic 
management of his plot six years ago and is interested in acquiring 
and learning about environmentally friendly agronomic management 
alternatives. The optimal number of animals in the cage are six, so 
they have enough space to walk undisturbed.

Prototype of the mobile cage

The prototype cage was implemented in March 2023. It is made of 
1 x 1.5 in stainless steel tubular measuring 3.0, 2.0, and 0.8 m in length, 
width, and height, respectively, with four 9-in-diameter rubberized 
plastic tires to support the weight of the entire metal structure. Three 
types of mesh were used: cyclone mesh, 10.5 gauge, and diamond 
size of 6.9 × 6.9 cm, which was placed on three of the four side faces 
of the cage and the remaining face (small face) a door was placed to 
facilitate access to the sheep (Figure 1E); sheep netting, 11 gauge and 
hole size of 15 × 15 cm set on the remaining side face (Figure 1B), this 
mesh was used to facilitate the sheep to direct the cage and they can 
feed outside the cage. For the roof, 22-gauge chicken wire with a 2.5 
× 2.5 cm hexagon size was used (Figure 1B).

Results
Agronomic aspects and on-farm management 
practices

The plot is 53 years old with orange production; the plantation 
arrangement is staggered at 6 × 6 m; the average annual yield is 39 
Mg ha-1. Orange production was done conventionally using chemical 
fertilizers and herbicides, but organic management was introduced 
six years ago. The practices carried out are pruning of dry, non-
productive branches, elimination of weeds, and fertilization with The 
Organics Materials Review Institute (OMRI)-certified products, all of 
these with payment of wages. 

It is worth mentioning that the report of results is focused on the 
elimination of weeds; for the 2.5 ha, 15 working days with a machete 
(USD 13.5/day) or four working days with a brush cutter (USD 59/
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Abstract

The Huasteca Potosina is one of the areas with orange orchards, where agrochemicals are 
applied to obtain an adequate harvest. However, year after year, producers are required to 
produce organically in the orchards, which makes it necessary to look for environmentally 
friendly alternatives for activities such as fertilization and elimination of weeds. This study 
describes using a portable cage for grazing sheep as an alternative to eliminating weeds in 
an organic ‘Valencia’ orange orchard. The cage prototype is functional as the sheep direct 
the cage towards the weeds and do not cause damage to the trunks and branches of adult 
and young trees. Additional benefits are obtained, such as fertilization by manure and urine, 
economic benefits by reducing labor costs and the sale of sheep, and an environmentally 
friendly method of eliminating weeds.
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day) are required, the service is re-contracted 15 weeks later. In 2022, 
unrestricted sheep grazing began, causing minor damage to fruit, 
branches, trunks, and young plants on the plantation. However, the 
benefit of saving money in wages and selling sheep was evident, so 
adaptations were necessary to continue grazing animals.

As seen in Figure 1, the cage is fully functional as the elimination 
of weeds is complete. Using this prototype in the plot conditions 
mentioned above takes 21 days to eliminate weeds and start the cycle 
again. When sheep graze in the orchard, weed removal takes longer 

than using day labor. Still, fertilization with urine, manure, and sheep 
sale are some tangible benefits of using this method.

The price to develop the mobile box is about $204 USD, while 
the six sheep are $525 USD; although the initial investment can be 
expensive, this can be recovered in the medium term, with the sale of 
sheep, in addition that females with reproductive age can give birth up 
to twice a year, making circular economy to obtain animals and use 
them for the same purpose.

Figure 1 Prototype of a cage for grazing sheep in an organic orange orchard in the Huasteca Potosina. (A) Orange orchard with presence of weeds, (B) Mesh 
used in the construction of the cage, (C-E) Grazing sheep, (F) Functionality of the cage.

Discussion
It is necessary to change the current model of agricultural 

production, especially the use of agrochemicals to eliminate weeds, 
pests, and diseases. The worldwide use of beneficial microorganisms 
is an effective tool to mitigate many pests and diseases.7 Applying 
organic certified products (OMRI) for fertilization and biostimulation 
is essential for environmentally friendly agriculture.2

Animal grazing is a common practice in agroforestry systems, 
mainly using cattle.3 However, there is evidence of sheep grazing 
in alfalfa fields in Sonora, Mexico, to eliminate weeds and increase 

alfalfa productivity in the second and third harvests.8 Sheep grazing 
has also been implemented in saffron fields,9 with satisfactory results. 
Grandin10 mentions that grazing cattle, sheep, and goats is a beneficial 
alternative for sustainable agriculture. Implementing and operating the 
sheep grazing cage to eliminate weeds is a suitable alternative because 
of the multiple benefits obtained from this practice. Recent evidence 
is reported by Andrieu et al,11 with agroecological designs made in 
conjunction with farmers for grazing with pigs and cows. Although 
this study was reported as a pilot test, scaling it up with neighbouring 
farmers would provide an opportunity to take quantitative data on 
animal weight gain and further strengthen the study.

https://doi.org/10.15406/ijawb.2024.08.00206
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Conclusion
The mobile cage is fully functional in the field conditions tested; 

the sheep did not cause any damage to the adult and young trees in the 
orchard; it is possible to implement the cage in orchards of other fruit 
trees to eliminate weeds in an environmentally friendly way.
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