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Replacement Charolais cows grazing a Leucaena leucocephala-Cynodon
nlemfuensis association: economic and financial indicators
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An economic and financial assessment was carried out of the rearing of replacement Charolais cows grazing star grass and Leucaena in
association and without association. The study was developed in the Cattle Breeding and Rearing Enterprise “Manuel Fajardo”, Granma
province. One hundred twenty animals were used distributed in two treatments: a) association and b) star grass monoculture in two successive
cycles with a stocking rate of 1 animal.ha! and 50 g of minerals.animal'.d!. Records of the costs.treatment™ were completed with fixed,
variable, indirect and investment costs. The following indicators were estimated: total cost, production value, profit or economic loss, cost.
animal’, cost. kg™! of live weight, cost.peso produced ($'), cost.ha!, benefit.cost ratio, gross margin.animal™', gross income and profitability.
The American dollar was used as monetary pattern. The satisfactory economic indicators were registered for both cycles in the association.
The second cycle showed the best result with a benefit.cost ratio™ of 1.15. The monoculture showed economic losses. All financial indicators
were positive in the association, though its benefits were corroborated on incorporating the females to reproduction at 19 months of age.
Results from this experiment evidenced the economic advantages of silvograzing for rearing replacement cows of the Charolais genotype

as a sustainable alternative for tropical cattle production.
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The replacement bovine female is a main link of the
productive cattle rearing chain. It represents the future of
a herd, but it concerns an animal that requires expenses
without immediate monetary return and its rearing is
a long-term financial investment for the breeder. The
annual replacement has a high incidence in the livestock
rearing profitability of the enterprise. According to Lopez
(2010) it constitutes an important economic expense
demanding between 15 and 20 % of the total costs of the
cattle farmer, mainly by animal feeding and management
costs. The financial and climatic restrictions affect the
rearing of the growing female under grazing in Cuba and
in other tropical zones. Even though its main objective
is to attain a satisfactory growth at the least possible
cost (Matias and Parrefio 2011), live weight gains (LW)
are moderate, between 350 and 600 g.animal.d! and are
only higher in intensive systems with supplementation
(Vega 2012).

The application of rearing systems guaranteeing
healthy and apt breeding animals for the effective
replacement of the herds is of great importance from
the economical point of view. Vélez (2011) stated
that the sustainability and strength of cattle production
at medium and long -term will be only possible with
technological solutions attaining to increase the
profitability and competitiveness of the activity.

Presently, special interest is given to the contribution
of the tree component, associated to pastures, as
improving element of the productive conditions.
Silvopastoral systems represent, according to Villanueva
and Ibrahim (2011), a strategy to improve the economic,
social and environmental indicators of the cattle farms.
Promising results are recorded today with the application

of tropical grass associations-Leucaena leucocephala,
even though its use at larger scale hardly starts to be
extended to countries such as Mexico (Xochilt and
Solorio Sanchez 2011 and Flores ez al. 2011), Colombia
(Murgueito 2011 and Coérdova et al. 2011) and Cuba
(Diaz 2008, Iglesias et al. 2009, Benitez et al. 2009,
Soca 2009, Alonso 2011, Vega 2012 and Iraola 2013).

The specialized Charolais cattle are a genotype of
interest, because of its precocity, high growth rate under
grazing and carcass yield, in females and males (Lopez
et al. 1977 and Diaz 2008). The use of silvopastoral
grazing with Leucaena for the rearing of females of
this genotype could guarantee favorable economic and
financial results under the edaphoclimatic conditions of
the Eastern region of Cuba.

This investigation, in view of its interest, was aimed
at evaluating the economic feasibility of the rearing
of the replacement Charolais cow, in a grazing system
with Leucaena leucocephala, associated with Cynodon
nlemfuensis, as alternative to a grazing system of Cynodon
nlemfuensis in the Cattle Breeding and Rearing Enterprise
“Manuel Fajardo”, Granma province, in Cuba.

Materials and Methods

Data were taken from the productive assessment
carried out in the Cattle Breeding and Rearing Enterprise
“Manuel Fajardo”, Granma province (Vega 2012)
(table 1). The study was realized with 120 replacement
Charolais females using two alternatives: a) silvopastoral
grazing of Leucaena leucocephala and star grass
(Cynodon nlemfuensis) and b) star grass monoculture in
two successive grazing cycles for three years (March,
2008 to December, 2010).
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Table 1. Original data of the system evaluated
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Indicators Association Monoculture
Cycle 1 Cycle 11 Cycle I Cycle 11

Initial age (IA), d 281 235 287 213

Initial live weight (initial LW), kg 173 155 168 155

Final live weight (final LW), kg 325 310 265 307

Cycle length, d 366 273 578 548

Average daily gain, (ADG), g/d 416 567 241 278

Animals (#) 120

Stocking rate (animals.ha™') 1

Mineral supplementation (g.animal™'.d") 50

Source: Vega (2012)

Cost records by cycle were prepared from the
technological data and the cost elements involved in
the rearing of the females in the two alternatives. Fixed
(grassland depreciation, fences, water troughs, among
others), variable (feeding, salaries, medicaments),
indirect costs (5 % of the variables) and investments
(purchase of animals) were considered for evaluating
the indicators. The economical indicators: economic
profit or loss, total cost, production value, cost.
animal”!, cost.animal'.d"!, cost.ha’!, cost.kg! of LW
and benefit.cost' ratio were estimated. The calculation
of the financial analysis included: gross margin.ha’
(GM = gross incomes.ha' — direct costs. ha') and
economic profitability (EP = gross margin.ha'/gross
income.ha™), according to the methodology of Gargano
et al. (1997) and Peretti ez al. (2006).

The American dollar (USD) was selected as monetary
unit due to the possibility of applying these systems in
other tropical areas. Cattle purchase-sale prices were
taken from the Liniers Market (2013). Operation costs
of agricultural machinery and of salaries come from [EA
(2013). Costs of feeds, seeds and different agricultural
supplies were taken from INFOASERCA (2013). The
investment was made from the present money exchange
rate to USD.

Results and Discussion

Results from the analysis of the economic indicators
(table 2) show that rearing with the option of monoculture
with star grass registered, in both cycles, economic
losses. These unfavorable indicators were conditioned
by the cost increase, owing to the lower animal growth
rate, with a rearing duration higher than 300 d.

The production cost of the replacement animal is
determined not only by the availability of animals for
guaranteeing the incomes, but mainly, by the length of
the rearing stage (Anon 2013). Also, it is important to
take into account the need of a higher contribution of
nutrients assuring greater average daily gain (ADQG),
according to Diaz (2008).

Costs per animal were lower to those reported by
Osnaya (2005). This author indicated that the average

investment cost in the traditional rearing systems of
replacement cows is of 1200 USD per female from
birth to two years of age. Monthly estimated costs of
50-60 USD/heifer have been reported after 24 months
(Anon 2009). This situation affects the economic return
of the investment in the productive systems of the
development bovine female (Anon 2011).

The lower length in cycle II of silvopastoral grazing
determined a more favorable performance of the
indicators regarding cycle I. This was due to the fact
that in the second year of the study, the silvopastoral
system was completely established and the animals had
access to a greater availability and quality of pastures
(Vega et al. 2013). In that regard, Cruz (2003) stated
that the economic results of the replacement rearing
is determined not only by the level of the fixed and
variable costs and the number of animals necessary for
guaranteeing incomes, but also by the duration of the
rearing stage for attaining the required parameters for
the incorporation of the female to the breeding cycle.

Heinrich (2011) emphasized the high cost levels
owing to the delay in the incorporation of the replacement
female to the reproductive life, due to the deficient
rearing systems in this category. The utilization of the
Leucaena-grass associated system propitiated greater
economic viability, with final incorporation LW higher
than 300 kg, in an age range between 18-21 months,
which surpassed the results of Herndndez et al. (2013),
with 285 kg and 22 months of age, under Cuban
commercial conditions.

Mejias (2008) reported similar results with
commercial Zebu females and Diaz (2008) with growing
Charolais males. These authors corroborated the benefits
of'the silvopastoral grazing with Leucaena, not only from
the economical point of view, but also in its ecological
and productive contribution, provided there is adequate
management and the fulfillment of the technological
discipline is guaranteed (Vega 2012).

Benitez et al. (2010) also underlined the importance
of the application of the agroforestry systems for the
rearing of bovine replacement since, in some cases,
the productive systems of livestock production are not
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Table 2. Analysis of the main economic indicators, USD

. Silvograzing Monoculture
Indicators
Cycle 1 Cycle 11 Cycle | Cycle 11

Cost.animal! 700.69 591.58 875.01 781.20
Cost.animal™!.d™! 1.91 2.17 1.51 1.23
Cost.kg LW 2.15 1.91 3.29 2.54
Cost.ha’! 700.69 591.58 875.01 781.20
Cost. $ produced! 0.98 0.87 1.50 1.16
Benefit.cost™! 1.02 1.15 0.67 0.86
Total cost 84083.34 70990.70 105002.33 93744.00
Production value 85879.20 81866.40 70144.80 81074.40
Economic gain or loss 1795.86 10875.70 (34857.53) (12669.60)

adjusted to the adequate use of the available resources
and to the environment characteristics.

The analysis of the costs. Cuban peso produced! and
the benefit.cost ratio confirmed the economic loss of
the system with grass monoculture. The profit margin
attained in the associated system is not high, but in this
animal category expenses are accumulated until calving,
when the animal starts to generate incomes. For this
reason diverse authors consider that the growing female
is one of the more risky categories in the livestock
production activity.

Charolais animals attained gains higher than
500 g.animal.d"!, in both cycles, without the utilization
of fertilizers or supplements. Guevara et al. (2012) and
Depablos et al. (2012) reported daily gains between
450-480 g in rearing systems with fertilized grasses.
This specialized genotype requires feeding and
management systems of medium to high inputs for
expressing its production potential. However, under
the edaphoclimatic conditions of Granma province, the
silvopastoral system demonstrated to be a promissory
alternative.

Direct cost.ha™! (table 3) was lower in the association
regarding the monoculture. This indicated greater
efficiency in the utilization of the variable costs, since
it required lower investment level of resources for its
exploitation. In that respect, Espinosa and Wiggins
(2003) underlined the importance of this indicator, on
pointing out that livestock production is more determined
by direct costs than by the total production volume.

The association presented higher gross margins.ha!,
an indicator of great interest since it is an objective to be
attained by the breeder of replacement animals, taking

into account the economic importance of the fixed costs
that, at short term do not vary and have as main function
the measurement of the possible economic benefit of
the activity (Cino et al. 2011 and Borja and Zehender
2013). In the system with monoculture the economic
loss was confirmed.

The gross income.animal' was favorable to the
alternative with Leucaena. However, the highest level
was evidenced in cycle I, that attained higher live
weights, since the animals entered to grazing with higher
weights and, on the other hand, longer cycle duration
was registered. It must be indicated that this study was
carried out under production conditions. In that regard,
Diaz (2008) reported that the variability in live weights is
higher in bovines in grazing systems of production areas.

Profitability was favorable under the present
productive conditions for the associated system and
negative in the monoculture. Nonetheless, it is important
to work for increasing its present level since this
indicator reflects the benefits over the capital invested
plus the production costs incurred and has as objective
the recovery of the money invested in the rearing of the
heifer (Schneider et al. 2013).

The improvement observed in the second cycle of
the monoculture, regarding the gross margin and the
profitability, is conditioned by the fact of existing greater
feed availability, because the system was completely
established (Vega 2012). In the same way, higher daily
weight gain was registered and higher contribution of
final LW in a lower period of time, resulting though
positive both indicators.

Results from the economic and financial analysis
indicated the potentialities of the use of Leucaena

Table 3. Results of the main financial indicators, USD

. Silvograzing Monoculture
Indicators
Cycle | Cycle II Cycle I Cycle I
Direct costs.animal! 565.00 490.38 662.01 579.26
Gross incomes.animal! 715.66 682.22 584.64 675.62
Gross margin.animal™! 150.66 191.84 (77.47) 96.36
Profitability, % 21.00 28.00 (13.00) 14.00




326

leucocephala associated with tropical grasses (Cynodon
nlemfuensis) for the rearing of replacement Charolais
cows under grazing regarding the traditional commercial
system based on the monoculture of grasses that did not
result economically viable for this specialized genotype
in the Cattle Breeding Enterprise “Manuel Fajardo”.
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