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ABSTRACT

The aim of this research was to integrate environmental management tools to reduce vulnerabilities on farms cho-
sen as intervention sites, as part of the Environmental Bases for Local Food Sustainability (BASAL) project, in the
municipality of Jimaguay(, Camaguey, Cuba. The tools studied were, environmental arrangement model (MOA) and
studies of hydro-meteorological hazards, vulnerabilities, and risks of droughts, rural fires, and sanitary conditions
due to epizooties. Four dairy farms (UPL) from the Patria o Muerte Basic Production Cooperative (UBPC) were
evaluated. The units were located on the digital maps of MOA environmental units (EU), to analyze the guidelines of
each of them. The measures to be adopted depending on the type of hazard were reviewed and integrated by unit. As
a result, the four dairy farms were established within the EU limits for which the principal recommended environ-
mental use was livestock raising. Accordingly, four measures were identified for implementation in order to achieve
integrated environmental management, which will be added to adaptation measures tackling climate change, follow-
ing BASAL’s recommendations for those sites. It was concluded that the integration of the tools described improved
the portfolio of measures for adaptation to climate change recommended at the UPLs of the Patria 0 Muerte UBPC.
It will contribute to the integration of environmental management aiming to achieve sustainable dairy production.
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INTRODUCTION

Considering the need to reduce vulnerabilities in
local agriculture posed by climate change, project
Environmental Bases for Local Food Sustainabil-
ity (BASAL) in the municipality of Jimaguayu
first included a diagnostic of the main compo-
nents involved in the production systems of se-
lected intervention sites to be used as the ground-
work for adaptation measures.

Previous studies revealed that livestock raising
had several vulnerable points, including devalua-
tion of facilities, organizational problems and
technological malpractice, soil deterioration, in-
festation of weeds, insufficient water availability,
and poor conditions of the livestock food base
(Acosta et al., 2017).

In the framework of BASAL (Environmental
Bases for Local Food Sustainability) as a tool for
decision-making, the Environmental Arrangement
Model (MOA) was designed in the municipality.
Environmental policies, guidelines, and standards
were suggested for inclusion in the local arrange-
ment plans (MOA, 2014), and the location was
segmented in local environmental units.

A national program to confront climate change
is based on several studies: threats, vulnerability

and hydro-meteorological hazards, droughts, rural
fires, and sanitary conditions due to epizooties
(PVR). Also studied, were the periodic invento-
ries of greenhouse gases and the application of
science and technology (Planos, Vega and
Guevara, 2013).

The aim of this research was to integrate envi-
ronmental management tools to reduce vulner-
abilities in livestock areas chosen as intervention
sites of project BASAL, in the municipality of
Jimaguayu, Camagliey, Cuba.

MATERIALS AND METHODS

The environmental management tools were in-
tegrated for the four intervention sites of the pro-
ject, located at the Patria o Muerte Basic Coop-
erative Unit (UBPC), which corresponded to dairy
farms 12-15, 12-11, 12-4, and 12-2. The location
of the UBPC is shown in Fig. 1, and it belongs to
the Agricultural Company of Jimaguayd, in the
municipality with the same name, province of
Camagliey, Cuba, between coordinates 296 000
and 276 000 north, and 387 000 and 397 000 east;
Lambert conic projection, South Cuba (SIG,
2015).
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The analysis was made by placing the dairy
farms on the map, within each environmental unit
of MOA (2014). Then the environmentally
recommended use for each of them was
established, along with guideline correspondence
of the environmental units that hosted them, and
the local economic activity, with particular
recommendations for each of them.

In a second analysis, the hydro-meteorological
PVR studies (CITMA, 2011), drought (CITMA,
2012), fires (CITMA, 2013), and sanitary condi-
tion due to epizooties (CITMA, 2014), were re-
viewed, in order to standardize and particularize
the measures to be implemented by BASAL,
which can contribute to the adaptation of these
sites to climate variations and changes.

RESULTS AND DISCUSSION

Overlapping of the intervention sites on the map
of environmental units of MOA, Jimaguayd, re-
vealed that such areas were located in second-
order zones, for which the environmentally rec-
ommended use is livestock raising (Table 1).

Since the intervention sites within the project
were mainly used for livestock raising, the eco-
nomic success of the activity was anticipated,
whenever proper measures and friendly practices
to available natural resources were implemented.

After MOA consultation, it was determined that
most areas of dairy farms 12-15 and 12-11 were
in environmental unit (EU) 2.1 (Table 1). There-
fore, it was necessary to call for obstacle (rocks)
removal in areas for pastures and forages, as an
essential task for sustainable preparation and use
of soils (Urquiza et al., 2011).

Generally, the local soils are brown, without
carbonates, in different manifestations, with little
effective depth. The presence of thick elements on
their surface, like gravel, stones, and rocks, had a
negative effect on livestock production (LPS,
2014).

Another measure included for these UPLs was
in relation to the application of organic matter to
the soil. Ramirez-L6pez; Désirée and Velasco-
Misael (2013) said that one of the advantages of
conservation agriculture is that higher levels of
organic matter in the soil improve biological ac-
tivity and porosity, leading to more water infiltra-
tion in the soil and water availability to the plant.

Accordingly, soil preparation and management
was recommended as an alternative for preserva-

tion and improvement. In that sense, Lau, Jarvis
and Ramirez (2011), suggested the application of
the same procedure on trails to adapt to variations
caused by climate change to agriculture.

One of the limitations found in the UPL was the
high percentage of invasive plants. The predomi-
nant species are Dichrostachys cinerea (L) Wight
et Arm. (sickle bush), Acacia farnesiana (L.)
Willd. (needle bush), Malva alcea L. (greater
musk-mallow), Paspalum virgatum L. (pas-
palum), and Sporobolus indicus (L.) R.Br. (smut
grass).

As a result, some of the measures to be taken
are the application of recovery programs of idle
lands, which will increase the areas for grazing
and/or forage production. According to Mufioz et
al. (2013), the presence of invasive species in im-
portant areas affects grassland productivity and
quality. Besides, these species compete over wa-
ter, light, and nutrients, which are essential to
guarantee the efficiency and sustainability of live-
stock systems.

The poor biodiversity observed in these ecosys-
tems is another consequence derived from weed
infestation, also present on the dairy farms.
Hence, other recommendations are the establish-
ment of forest-grazing systems, and the incorpora-
tion of smaller areas with a potential for various
crops production, particularly short-cycle crops.
Pereda et al. (2017), after characterizing various
cooperative farms in terms of diversification in
the same region, found that more than 75% were
pooled in low or middle levels, which is a vulner-
ability in face of the climatic changes and their
economic and productive stability.

Therefore, the adaptation measures recom-
mended for these areas were reforestation and es-
tablishment of intensive forest-grazing systems,
which according to Murgueitio et al. (2013), is a
good example of intensification in agriculture us-
ing natural means, which also help mitigate the
effects of climate change.

Water quality was another issue; therefore, ac-
tions should be taken to protect both surface and
ground waters available in the livestock areas
(Table 2). These aspects were included in the
MOA guidelines for EU 2.1, 2.2 and 2.3.

Dairy farms 12-4 and 12-2 have areas with defi-
cient draining and therefore very vulnerable to
floods (commonly observed in EU 2.3); hence,
some of the environmental guidelines included
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the establishment of networks to collect and use
the surface waters and evaluate the feasibility of
wells where possible.

As a complement to the MOA measures, upon a
meteorological event, the flood-vulnerable areas
will follow the PVR instructions, in order to save
the livestock potential (CITMA, 2011).

In that sense Meza and Gonzéles (2012), noted
that adaptation to climate change requires the im-
plementation of measures directed to infrastruc-
ture, policies, creation of capacities and best prac-
tices, that foster sustainable procedures and
technologies for preservation and utilization of
water, soil, and biodiversity (animals and plants)
that improve resilience of these systems.

The application of preventive measures on all
the dairy farms was suggested as a way to deal
with sanitary hazards due to epizooties, rural fires,
and droughts (Table 2).

CONCLUSIONS

The integration of tools of the environmental ar-
rangement model (MOA), and studies of threats,
vulnerability and hydro-meteorological hazards,
droughts, rural fires, and sanitary hazards by epi-
zooties (PVR), in the municipality of Jimaguayu,
was part of the portfolio proposed for climate
change adaptation, recommended by the BASAL
Project on the dairy farms of the Patria o Muerte
Cooperative. This will contribute to integrated
environmental management for sustainable pro-
duction of milk.
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Fig. 1. Location of intervention sites of the BASAL Project in the Patria o0 Muerte UBPC (dairy farms 12-2, 12-
4,12-11, and 12-15)

Table 1. Environmental units which hosted the BASAL intervention sites at the Patria o Muerte UBPC,
municipality of Jimaguayu, Camagley, Cuba

UPL (intervention sites BASAL Project) Local People's Council MOA environmental unit with
UPL areas

Dairy farm 12-15 Jimaguayu 2.1and 2.2

Dairy farm 12-11 Jimaguayu 2.1

Dairy farm 12-4 Nicaragua 2.2and 2.3

Dairy farm 12-2 Nicaragua 2.2and 2.3

Table 2. Measures to be included, according to MOA guidelines in Jimaguayu (*) and PVR studies of
droughts, hydrometeorology, rural fires, and sanitary hazards caused by epizooties (**)

Measures Intervention sites of BASAL Project, at Patria 0 Muerte
UBPC
Dairy farm Dairy farm Dairy farm Dairy farm
12-15 12-11 12-4 12-2

Application of the program for idle land recov- x X X X

ery (*).

Collection of obstacles to increase the vital area X X

of pastures, forage, and tree roots, and to facili-
tate mechanization.
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Application of integrated management that en-
sures soil improvement and preservation (*).
Implementation of legal actions that help prevent
water pollution and meet the consumption de-
mands with standard quality parameters (*).
Implementation of draining systems capable of
removing excess water from forage areas (**).
Application of measures established in PVR
upon the occurrence of hydrometeorological
events, in order to save the livestock potential
(**).

Regularization of surveillance actions of both
endemic and exotic diseases (**).

Regular follow up of measures to mitigate disas-
ter by severe droughts and fires, to secure live-
stock population (**).




