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Abstract
Objective: To characterize cattle production of the farmer sector in southwest Holguín, Cuba
Materials and Methods: A case study of the Cooperative of Credits and Services Ignacio Agramonte y Loynaz, 
Calixto García municipality, was conducted. For such purpose, two workshops were carried out, where through the 
elaboration of the cause-effect diagrams and Pareto’s diagram, as well as the evaluation of the acceptance degree, 
the problems and their possible solutions were identified. The limitations were grouped according to the researchers’ 
criterion in the evaluation areas, referred to the work methods, tools used and link with the environment. In addition, 
the percentage represented by each evaluation area with regards to the occurrence of the fundamental problem was 
calculated, from the weight of its contribution.
Results: Cattle husbandry in southwest Holguin shows as fundamental problem the deterioration of productive in-
dicators. Its limitations are related, first, to the utilization of tools (35,0 %). In order of importance, it is followed by 
the ones concerning the environment (33,0 %); while the use of methods had lower representation (32,0 %). Problem 
selection was statistically validated for the deficit of medicines, lack of wire, insufficient area and lack of water, with 
Kendall’s concordance coefficients W higher than 0,5. The inadequate genotypes had a low concordance coefficient, 
with high significance (p < 0,01).
Conclusions: The main problems of the farmer sector in the cattle husbandry activity in southwest Holguín are sub-
jective. They are related to the lack of methods and tools to improve the productive results of the farms, even when the 
environment is little favorable for animal production.
Keywords: rural development, innovation, animal production

Introduction
The productivity of many crops and the 

animal husbandry that small producers carry out 
in developing countries will have a significant 
reduction in the next decades, due to the increase 
of climate variability and climate change, among 
other factors (Vignola et al., 2015).

To face these effects on animal production, 
Murgueitio et al. (2019) promote the use of animal 
husbandry agroforestry and intensive silvopastoral 
systems. Oliveira Silva et al. (2017) propose opti-
mized pastureland rehabilitation.

Under the conditions of the Cauto basin, 
Benítez et al. (2009) obtained favorable results 
in the dry season with the application of energy 
supplementation through the use of sugarcane 
(Saccharum officinarum L.) and king grass 
(Cenchrus purpureus Schumach. Morrone). These 
authors established, at least, 30 % of the area 
with legumes. In reproduction, the effectiveness 

of simple yards, the concentration of mounts and 
births in the most favorable season of the year, as 
well as the manipulation of the calf lactation has 
been proven.

These practices constitute a way to maintain 
acceptable productive indicators, and although they 
are easy from the conceptual point of view, they 
could be difficult to implement because of the diver-
sity of farms, pasture species and cattle genotype in 
tropical regions, especially in peasant farms. Schut 
et al. (2016), in areas prone to the degradation of the 
Central African plains, found that the restrictions 
in the increase of the productive results have their 
origin in the absence or in the poor functioning of 
the governing institutions in matters of politics and 
market, as well as in limited financial capacities 
and resources, to which the ineffective interaction 
and collaboration among actors is added.

Limitations like these could curb options 
in grazing systems in southwest Holguin. The 
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potential for the approach of the agricultural 
innovation system to the complex problems of 
agriculture remains underutilized in many fields 
of study. According to Oquendo (2011), this 
region, located in the Cauto river basin, south 
of the municipalities Calixto García, Cacocum 
and Urbano Noris, destines extensive areas to 
animal husbandry. However, the agroecosystem 
experiences a progressive deterioration of its 
natural conditions, with decreased productivity and 
evolution towards an almost desert environment. 
This is due to the affectation of water sources (low 
rainfall) and the indiscriminate use of the soil, due 
to the lack of integral exploitation models, which 
include the use of sustainable management systems 
and salinity-tolerant grasses.

Considering the above-explained facts, this 
work aimed at characterizing the cattle husbandry 
of the farmer sector in southwest Holguin.
Materials and Methods

In the case study, an animal husbandry coopera-
tive of credits and services (CCS) was selected in 
the southern Holguín agroecosystem, in the Cauto 
river basin. Other works have been conducted in 
such entity, for which basic information is available 
(Peña-Rueda et al., 2018a; 2018b). It is known that 
there is integration between the board of directors 
and the farmers, as well as willingness to partici-
pate in the research process

Socio-productive and environmental charac-
terization. The CCS Ignacio Agramonte y Loynaz 
is located in the Sabanaso town, in the Calixto 
García municipality, in the southwest Holguín 
province, Cuba. It is dedicated to animal husband-
ry and uses 965,2 ha for this purpose.  In 2018, it 
produced 350,4 thousand milk liters and 170,1 t of 
standing beef. Its products have a secure market 
through contracting with the Enterprises of Meat 
and Dairy Products, both from Holguín.

The CCS has 179 members. From them, 31 are 
owners, 121 beneficial owners, 10 co-owners, nine 
landless associates, cattle holders, and eight are 
workers. The average age is 53 years and there are 
27 young people under 35 years.

The local climate stands out for the accentuated 
seasonal distribution of rainfall, with 71,4% in 
the period from May to October. The average 
temperature during 2018 was 25,6 ºC (ONEI, 
2018). Vertisol soils prevail (Hernández-Jiménez 
et al., 2015), with poor to very poor drainage, and 
available water holding capacity of 125-150 mm. 

The texture of the soils is fine, with mostly vertic 
properties, and prevalence of the clayey fraction, 
which limits their ability to evacuate surface and 
temporal over-wetting, which gives it a tendency to 
salinization.

Study procedure. The work was carried 
out between June, 2018, and February, 2019. It 
consisted in the characterization of the problems 
and the identification of solutions. Two workshops 
were held, with a facilitation protocol aimed at 
creating an environment in which participants were 
able to grow and discuss their ideas freely, thus 
guaranteeing the effectiveness of brainstorming 
(Rawlinson, 1986).

The cause-effect diagram was used to deter-
mine the main problem and its causes, as well as 
their relations. The Pareto chart was used to visu-
alize the solutions, which were selected by direct 
and open vote. The participants copied on a sheet 
of paper the list of problems and possible solutions 
and evaluated them taking into account the criteria 
about the problem: “it is a problem factor”, “it is 
direct cause”, “it is a solution of the problem”. With 
regards to the last criterion, it was assessed whether 
the solution “is feasible”, “is measurable” or if “it is 
low-cost”. They were awarded a weighting of 1 to 3 
points, according to the degree of acceptance.

The limitations were grouped by the researchers’ 
criterion in the evaluation areas referred to the 
working methods, used tools and link with the en-
vironment. In addition, the percentage represented 
by each evaluation area was calculated with regards 
to the occurrence of the fundamental problem from 
the weight of its contribution, which was obtained 
through the equation:

Where: 
AEk: Weight of the k-eth evaluation.
m: Quantity of limitations in the evaluation area. 
ej: Value of the evaluation criterion of the j-eth  
     limitation.

The data were subject to a simple variance 
analysis to obtain Kendall’s concordance coeffi-
cient W, at a confidence level of 99 % through the 
proprietary program IBM SPSS® Statistics version 
22 (Sigma Plus Statistiek, 2019).
Results and Discussion

The fundamental problem of cattle husbandry 
in southwest Holguin lies in the deterioration of 
productive indicators. Its main causes are the limited 
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surface that is exploited and genotype productivity. 
According to this study, the fi rst limitations of this 
activity are related to the use of tools (35,0 %). 
Then, in order of importance, are those related 
to the environment (33,0 %), which include the 
restrictions associated with low water availability and 
the existence of weeds in the paddocks, especially 
Dichrostachys cinerea (L.) Wight & Arn. The 
medicine defi cit and lack of wire for fences are two 
restrictions related to the use of methods (fi gure 1).

The defi cit of medicines (antiparasitic drugs, 
antibiotics and supplements) is a factor that directly 
affects cattle in this region and is determined, to 
a large extent, by the scarce supply of drugs to 
the entities and the poor feeding that the herds 
receive. Meanwhile, the lack of wire for fences is 
a factor of moderate incidence and is determined 
by poor supply and lack of funding. Both constitute 
policy restrictions, related to imports, and affect 
materially. They are due to the economic pressures 
that limit the development of Cuba since 1990 
(Ponce et al., 2015).

The limited area that is exploited is a relative 
restriction, since its origin is due to the high stock-
ing rate to which these systems are subject, along 
with the low productivity of naturalized grass, es-
pecially in the dry season. These two aspects are 
related to the way in which the farm is managed, 
because they happen every year and measures for 
their improvement can be applied. According to 

Peña-Rueda et al. (2018a), in the animal husbandry 
of the farmer sector in southwest Holguín, the fac-
tors production, feeding and management explain 
78,9 % of the variability that occurs in the operation 
of the farms.

The farmers' statements were based, fundamen-
tally, on the fact that they are "unadapted breeds". 
However, the regional climate, available feedstuffs, 
low water availability and existence of weeds in the 
pasturelands are not adequate for specialized geno-
types (Peña-Rueda et al., 2018b).

The limitations related to the environment, lack 
of water and existence of weeds were considered 
of medium weight, as factors of the problem, 
and are determined by the lack of infrastructure 
and the degradation of the environment. These 
impediments are diffi cult to eliminate in the 
medium term, because the region is in one of the 
areas of the country that are historically affected 
by the highest intensity of drought (Cutié and 
Lapinel, 2013). The prevailing soils can be alluvial 
or gleyed dark plastic vertisols, whose drainage and 
productivity depend on the topographic position, 
amount of clay and Na+ cation in their composition 
(Oquendo, 2011). There are no reservoirs, and 
there is only one river, La Rioja (ONEI, 2018). 
With regards to the deterioration of pastures, in 
the study area the degradation processes have an 
anthropic origin, mostly. This is due to the use of 
natural pastures, under continuous grazing, without 
seasonal regulation of the stocking rate and without 
any type of forestation (Peña-Rueda et al. 2018a).
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The problems have been statistically validated 
for the medicine defi cit, lack of wire and insuffi cient 
area and lack of water, with a Kendall’s concordance 
coeffi cient W higher than 0,5. This indicates an 
adequate level of agreement among the participants 
(Legendre, 2010). Inadequate genotypes showed a 
low concordance coeffi cient. However, they had high 
signifi cance (p <0,01) with regards to the statistic X2, 
for which it is considered that there was a signifi cant 
effect in relation to the deterioration of the productive 
indicators of local animal husbandry (table 1).

The lack of water showed the highest W value. 
Contradictorily, it did not have high signifi cance 
with regards to the statistic X2 (p < 0,05). In the 
case of the existence of weeds, the concordance 
coeffi cient was very close to 0,5 and with regards 
to the statistic X2 there was no signifi cance. This 
could be explained by the way in which the problem 
is perceived, since the lack of water is a collective 
and common diffi culty, but the adaptation was not 
observed from the community and its practices. 

The same happened with the solution for the 
existence of weeds. Both are aspects that affect, to 
some extent, all farm types and conspire against the 
quality and productivity of the pasturelands of the 
region under study (Peña-Rueda et al., 2018b)

Table 2 shows the relative contribution of the 
solutions. Regarding the methods, were generally 
focused on improving the animal management and, 
particularly, on feeding. The fi rst solution for the 
medicine defi cit, with a scope of 49,6%, would be 
the development of a medicine purchase plan that 
is adjusted to the incidence and prevalence of the 
main causes of morbidity and mortality of the herd. 
Early contracting with suppliers is added to this. 
However, this solution is not objective because 
there is economic shortage in Cuba, which limit the 
real supply of pharmaceutical products year after 
year, regardless of the organizational effectiveness 
that productive forms can achieve.

Performing the perspective feeding balance 
and meeting nutrient requirements are solutions 

Table 1. Statistical signifi cance of the identifi ed restrictions in cattle husbandry in southwest Holguín.

 Variable Medicine 
defi cit

Lack of 
wire

Insuffi cient 
area 

Inadequate 
genotypes

Lack of 
water

Existence of 
weeds

n 6 12 9 12 3 3

W 0,60 0,57 0,53 0,39 0,77 0,50

X2 25,22 47,86 33,32 32,36 16,07 10,46

Df 7 7 7 7 7 7

P - Value 0,001 0,000 0,000 0,000 0,025 0,164

n: Number of individuals, W: Kendall’s concordance coeffi cient, Df: degrees of freedom

Table 2. Cumulative percentage contribution of the solutions for farmer animal husbandry in southwest Holguín.
 Limitation Solution Percentage
Lack of medicines To elaborate plans and hire them with the provider.   49,6

To perform feeding balance and cover the nutrient requirements throughout 
the year.

100,0

Insuffi cient area To carry out selection and sell unproductive animals.   49,8
To rehabilitate the paddocks and utilize the tree stratum with rational grazing 
systems.

100,0

Lack of wire To hire the wire with potential providers.   48,8
Request credits. 100,0

Breeding To buy sires or utilize artifi cial insemination.    57,0
To carry out selection and sell unproductive animals. 100,0

Lack of water To drill wells, build reservoirs and implement water holding practices. 100,0
Weeds To rehabilitate the paddocks and use the tree stratum with rational grazing 

systems.
100,0
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with 100 % reach. These are solutions that depend 
on the capacities that farmers can develop, without 
considering other actions, zootechnical and sani-
tary, to face malnutrition and endoparasitic infes-
tation, which are the main causes of animal death 
at the end of the dry season and beginnings of the 
rainy season.

From the zootechnical point of view, there is 
evidence that silvopastoral systems contribute to the 
stability and better performance of some parasitosis, 
which is explained by the effect of the decomposition 
process on reducing the parasitic load of excreta 
and in the relation established among dry matter 
availability, pasture height and chemical composition 
of the herbaceous and tree strata (Soca et al., 2007).

In the health field, the use of plants with medici-
nal properties is not contemplated. There are variants 
that can combine antiparasitic effects with improve-
ments in the ration for animals, by introducing the 
cultivation of such plants as: Moringa oleifera Lam. 
(Liu et al., 2018), Morus alba L (Peña-Borrego et al., 
2019) and Tithonia diversifolia (Hemsl.) A. Gray 
(Tagne et al., 2018).

The area limitation keeps in the herd animals 
that are not part of the replacement and the produc-
tion line, during the dry season. The proposed solu-
tion had a 49,8 % reach. According to Hanke and 
Barkmann (2017), traditionally, in semi-arid tropical 
areas, the cattle surplus is sold in the dry season to 
obtain income during low production times. With 
this, it is possible to preserve the basic stock, con-
serve the pasture reserves for the regrowth in spring, 
protect the soil and relieve the remaining restrictions.

To the above-stated facts it is added that, in rain-
fed areas with low rainfall, it is necessary to seek 
energy supplementation for the dry season from the 
use of sugarcane (S. officinarum) or king grass (C. 
purpureus). In addition, at least 30 % of the area 
should be established with legumes to guarantee 
protein supplementation (Benítez et al. 2009). 
Another option would be the rehabilitation of 
grazing systems (de Oliveira Silva et al. 2017) with 
the incorporation of the tree stratum. In addition 
to increasing biomass production, they generate 
environmental carbon capture and biodiversity 
services (Murgueitio et al. 2019).

This last action brings with it the reduction of 
resources for fencing, by using the tree as a live post. 
The early and effective contracting of resources with 
suppliers must contribute 48,8 % to the solution of 
the fencing problems, which is completed by ob-
taining funding for investment, either with farmers’ 

income or through credit. These aspects show the 
rooting of conventional agriculture and external de-
pendence in cattle husbandry activity in this zone.

Shared solutions give a higher score to 
management solutions than to improving supply 
levels and funding management. This coincides 
with what was stated by Casimiro (2016), who says 
that Cuba needs to develop alternative agricultural 
models that permanently apply the principles 
of agroecology. According to this author, the 
implementation of these alternative models should 
not be motivated by the scarcity and high prices of 
agricultural inputs, although there are guidelines 
in economic policy, aimed at promoting credit as 
a mechanism to boost the economic activity of the 
country and to the strengthening of the internal 
market (PCC, 2017).

The purchase of sires or the introduction of ar-
tificial insemination could solve up to 57 % of the 
breed improvement. The rest could be remedied 
with the selection and sale of unproductive sires.

Efficiency improvement through a genetic pro-
gram and parturition manipulation were associated 
to feeding, as a way to improve the tool restrictions. 
Loyola et al. (2012) suggested that, according to 
local characteristics, the reproduction activities 
should be planned, coordinated and organized in 
the most propitious months, mainly aimed at in-
ducing or synchronizing estrus and parturition, as 
well as reinforcing estrus detection, so that a high 
pregnancy percentage is obtained in that brief time.

In this sense, Benítez et al. (2009a) proved 
the effectiveness of concentrating the mount and 
parturitions in the most favorable season of the year, 
manipulating the calf lactation to overrun postpartum 
anestrus and using the simple yard technique. The 
latter, given the limitations of infrastructure and 
technical personnel, the dispersion of farms and 
the state of access roads in the region, could be less 
complicated compared with artificial insemination. 
All this, along with the use of targeted grazing 
methods, allows to produce replacement females, 
with high biological and economic efficiency (Benítez 
et al., 2009b).

The lack of water could be completely solved 
with the drilling of wells, construction of reservoirs 
and application of water holding practices. The first 
two actions, in the practical order, are expensive and 
could be ephemeral due to the aridity of the territory, 
even though the flow of underground waters of the 
Cauto Valley has a predominantly northeast-southwest 
direction. The Mir stream, which flows into La Rioja 
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river, is the third most perspective section for the 
exploitation of groundwater in the hydrogeological 
regionalization (Sánchez-Sánchez et al., 2013). The 
last option would produce a volume of water perceived 
only as humidity, but it is a more autonomous way 
that only requires the incorporation of new ways of 
doing.

The implementation of practices to eliminate 
the excess global stocking rate has effect on the 
water deficit through the reduction of consumption 
and the use of compensation areas, associated with 
legumes and sugarcane. The above-explained facts, 
along with the intensification of production, also 
contribute to the rehabilitation of pastures and the 
eradication of weeds. The drought tolerant cultivars 
of C. purpureus, evaluated by Ray et al. (2016), 
could be used in cutting as in biomass banks (Lok 
et al. 2009), associated to silvopastoral systems that 
improve the comfort environment and contribute to 
retain moisture in the soil (Murgueitio et al. 2019) 
. To this the practices of soil conservation, such as 
the mulch between cultivation strips, contour and 
drainage ditches, pasture barriers and rock walls, 
are added (Altieri and Nicholls, 2000).

The above-described practices will not generate 
an increase in the production or farmers’ incomes, if 
they are not incorporated, in the short and medium 
term, to the operation of farms in southwest 
Holguín. This incorporation must be carried out 
based on the rational use of the agroecosystem 
resources. Institutionalization of mechanisms that 
allow to expand multiactoral collaboration in local 
innovation, is also required (Schut et al., 2016).

The country normative basis allocates to the 
CCS the function of processing and facilitating the 
technical, financial and material assistance that the 
State provides to increase the production of small 
farmers and facilitate its commercialization (CE, 
2019). However, this is not enough to move the bases 
of the prevailing linear generation and technology 
transfer scheme, which also has the entrepreneurial 
sector as its main focus.

It is necessary that researchers and technicians 
know and practice methods and attitudes that 
allow them to place their scientific discipline in the 
context of interaction with other disciplines and 
other actors (decision-makers, traders and farmers). 
These implications should be conceptually 
reassessed based on innovation as a more general 
process, which leads to sustainable changes based 
on collective learning, focused on enhancing the 
capacity to find solutions and the adaptation to the 

different conditions of local actors (Rodríguez et 
al., 2009).

The emergence of rural development 
conceptions that emphasize its territorial and 
innovation dimension, and highlight the importance 
of the exchange and learning links among different 
actors and institutions, as well as the existence 
of new scenarios that demand the collective 
management of natural resources, have led to place 
the inter-institutional articulation as one of the 
priority lines of action of rural extension (Landini 
et al., 2017a). Thus, if the group and promotion 
work of agricultural associations is taken, such 
as the proposal of inter-institutional articulation, 
it is observed that the management of collective 
processes constitutes one of the nucleuses of the 
task of rural extension workers (Landini et al., 
2017b; Wossen et al., 2017).

This must be the new focus to reduce problems 
and maximize the opportunities that allow to 
implement the action plans to move to higher 
productive categories in farmer animal husbandry. 
These plans should also enable government policies 
for food production, the introduction of science, 
technological innovation and the enhancement of 
work in river basins, to materialize.
Conclusions

The main problems of the farmer sector in the 
cattle husbandry activity in southwest Holguín are 
subjective. They are related to the lack of methods 
and tools to improve the productive results of the 
farms, even when the environment is little favora-
ble for animal production.

There are practical solutions that have been 
tested in dry tropic environments, in Cuba and in 
other regions. The preservation of the production 
line in the herd and its replacement, the use of 
energy supplementation by means of sugarcane 
or king grass, the association with creeping and 
herbaceous legumes or legumes that are part of 
silvopastoral systems, as well as the conservation 
of the animal husbandry agroecosystem through 
agroecology, constitute the main actions that must 
be implemented to face the dry season.
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