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Tithonia (Tithonia diversifolia) foliage meal in integral diets for lactating 
calf feeding: preliminary economical results
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The economical possibilities of using Tithonia diversifolia as forage meal in integral diets for lactating calves were evaluated from 
experimental data of the Institute of Animal Science (Ruiz et al. 2008 and Martínez 2009). Elements involving sowing and establishment 
as forage species and for grazing were collected. Cost data cards were organized indicating preparation, sowing and forage cut expenses 
to estimate the cost per ton of forage and as foliage meal.  The inclusion of different meal levels were evaluated economically in diets for 
crossbred dairy calves of 40 kg (30 to 120 days of age) with ground hay of Cynodon nlemfuensis in 4 treatments: T1 ID (integral diet) 
+ 20% hay, T2 ID+ 5% hay + 5% Tithonia meal, T3 ID + 10% hay + 10% Tithonia meal and T4 ID + 15% hay + 15% Tithonia meal. In 
all treatments 4 liters of milk were supplied from 30 to 60 days of age.  Cost data cards were estimated per treatment and the indicators: 
production value, cost/animal/day per kg live weight, Benefit/cost ratio, variable expenses/incomes, gross margin/animal and economical 
profitability. The Northamerican dollar (USD) was used as money standard. The cost per t of forage was of 4.26 and 128.40 the t of meal.  
Treatments including meal recorded the lowest costs/animal/day, per kg LW and per $ and higher benefit/cost ratio. T4 also showed lower 
percentage of income utilization to cover its variable expenses, higher net income level, gross margin/animal and economical profitability.  
Results although preliminary showed the economical possibilities of using T. diversifolia forage meal in diets for lactating calves with a 
greater utilization of natural resources and, in this way, savings for the economy of the country.
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From the economical standpoint calf rearing is the 
main link for livestock development. Hence, the study 
of sustainable technological systems requiring lower 
investment of material and financial resources is of great 
importance.

Traditionally, in Cuba calf rearing is based on fresh 
milk and imported dietary supplement consumption 
which increases considerably the price of the productive 
process.  Thus, all efforts are channeled into the search 
for less expensive protein sources as well as foliage 
evaluation of some tree species due to their potentiality 
to guarantee in volume and quality the diets. 

Among the present promissory forage species for 
cattle feeding, Mahecha et al. (2007) recommended 
Tithonia diversifolia as a strategic option for the 
development of economical sustainable cattle production 
systems due to its nutritional value, rusticity and high 
rate of biomass production.

Even though the use of this plant is reported in 
cattle diets (Mahecha and Rosales 2005), buffalo cattle 
(Premaratne 1990) and goat (Wambui et al. 2006) 
feeding, however, studies on the productive response of 
animals consuming forage or other feeds derived from 
this species are still very incipient regarding the research 
field at international level (Anon 2012), and in Cuba 
they are also scarce the animal nutrition experiments 
(Savón et al. 2008, Mosquera et al. 2011, Alonso et al. 
2012) as well as data on its economical performance 
(Cino et al. 2012).

Presently, experiments on production and management 
of T. diversifolia and its evaluation in integral diets for 
cattle are carried out at the Institute of Animal Science 

(ICA) of Cuba.  In view of the importance of learning 
the economical effect of the use of this species in young 
cattle feeding, this study aimed at the economical 
evaluation of the production process of T. diversifolia 
and the inclusion of different levels of Tithonia foliage 
meals (0-15%) for lactating calf feeding through some 
economical and financial indicators.

Materials and Methods

For the development of this study the technical 
and economical elements involved in the sowing and 
establishment of T. diversifolia reported by Ruiz (2010) 
at ICA, were taken. Two possible technological variants 
in cattle production systems were considered: a) as 
forage and b) as grazing species.

Cost data cards were prepared for each one of 
these alternatives, grouping the expense elements 
according the labors to be executed considering salary 
investment, fuels, machinery and other expenses (seeds, 
chemicals, etc.).  The investment estimation as seeds, 
since there was no price available at home market, 
the marketable price per cutting reported by Ramírez 
(2008) in Colombian pesos was taken and it was valued 
according to dollar-Colombian peso monetary exchange  
(0.094 USD/cutting) cited by this author.  Also, seed 
requirements for the sowing per ha (4-4.5 t) and average 
measurement per cutting to estimate the required amount 
of cuttings were considered.

When sowing and establishment cost results per ha 
(cost data cards) for the forage area were taken, expenses 
implicated in forage cut and yields obtained in the 
experimental area, the unit cost (t) of Tithonia forage 
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was estimated.
In order to learn the cost per t of meal, the activities 

performed for its preparation were considered: 
moving and placing the forage in the plate, forage 
turning, dry forage bag up, moving to the feed factory, 
milling and addition of the elements included in the 
integral diet designed and finally bag up once finished 
the mixing process of the ingredients.  Primary data 
were taken at the processing plant and feeds factory 
of ICA.

The economical analysis of the inclusion of meal in 
the diet was based on the experimental results reported 
by Martínez (2009) with 4 treatments with different 
inclusion levels of Tithonia meal in integral diets (ID) 
combined with ground hay of Cynodon nlemfuensis 
grass:

T1 – ID with 20% ground hay of pasture (Control)
T2 – ID with 5% ground hay + 5% Tithonia meal
T3 – ID with 10% ground hay + 10% Tithonia meal
T4 – ID with 15% ground hay + 15% Tithonia meal
Integral diet components: maize, soybean, wheat bran, 

vitamin-mineral pre-mixtures,  monocalcium phosphate, 
calcium and varying common salt percentages according 
to the treatments.

Treatments were evaluated from the sample of 80 
dairy crossbred (H x Z) calves with average live weights 
of 40 ± 3 kg from 30 to 120 days of age fed milk from 
30 to 60 days at a rate of 4 liters in two takings daily 
until weaning.  Integral diets were supplied as solid feed 
ad libitum throughout the whole stage according to the 
treatments and water ad libitum.

The cost for each one of the experimental treatments 
was estimated using the cost data cards considering 
the fixed expenses, depreciation of facilities and the 
variables: salaries, feeding, medicine and others.  The 
following economical indicators were estimated: cost/
animal; cost/kg, cost/$, benefit/cost ratio and variable 
expenses/production value ratio and the financial 
indicators: gross margin per animal: GM = production 
value (incomes/animal) – direct cost/animal and 
economical profitability: P = gross margin (GM) + 
production value (incomes)/animal according to the 
methodology of Gargano et al. (1997).

As calculation basis for estimating salary expenses 
the information reported by IEA (2011) and the farm 
work time of the equipments and agricultural machinery 
according to IEA (2009) were used.

For the estimates were taken the mechanized and 
manual labor time and fuel expenses according to data 
published by Minaz (2002) and the Technical Patterns 
for using agricultural machinery (Minag 2011).

The Northamerican dollar (USD) was used as money 
standard.

Results and Discussion

Table 1 shows the cost data cards prepared to 
determine the sowing and establishment costs of T. 

diversifolia per ha.  The analysis reveals a lower cost in 
favor of the sowing intended for grazing (499.66 USD) 
regarding the forage area (790.62 USD) which requires 
greater resource investments.

Traditionally the literature reports the use of this 
plant as forage species and Ramírez (2008) indicated 
establishment costs per ha in Tithonia higher than  
1800 USD.  Other cost reports on the promotion of forage 
species register an investment of 1388.00 USD/ha in 
Gliricidia sp. forage areas directed to meal production 
for animal feeding (Calle and Murgueito 2011).  These 
authors indicate that establishment costs depend on 
culture density and the presence or not of perimetral 
fences. In the present study a low input sowing 
methodology was used without fertilizers, chemical 
products, irrigation or any other element making more 
expensive the culture. 

The economical analysis of the forage cutting activity 
for meal production (considering 2.5 cuts in the dry 
season and 4 in the rainy season) recorded a range 
between 4.74 and 4.26 USD per t of fresh matter, while 
one ton of dry matter showed values between 14.94 and 
17.07 USD. There were no records regarding forage 
cost in any other forage species. However, Medina et al. 
(2008) emphasized in that the economical importance 
of using the culture foliage as an alternative source for 
animal feeding will be closely linked to the production 
level and to its nutrient composition when it comes the 
time of selecting it.

The economical evaluation of meal production (table 
2) shows an investment of 128.40 USD/t, while the 
total cost of one ton of the integral diet once mixed all 
components of the programmed diet with the meal for 
every one of the treatments was of $471.93 (T1), $500.49 
(T2), $479.33 (T3) and $457.57 (T4).

Table 3 shows the economical result for each 
treatment including different levels of Tithonia in the 
diet for young calves from the performance of their main 
economical indicators.  Treatments using meal evidenced 
the lowest levels in their costs per animal per kg LW 
and per live weight produced with the highest benefit/
cost ratios regarding T1 (control), excepting T3 which 
revealed a decrease in the live weights of the calves (at 
120 days old).

Treatment T4 registered the best performance 
in their unitary costs which have according to 
Peruchena (2004) a fundamental importance to 
evaluate the technological application costs and 
the potential of expected productive response, as 
well as its variable expenses ratio with a range of 
58% expenses. This is also of special interest taking 
into account that it indicates the possibility of the 
system of covering their direct expenses with a lower 
utilization of their incomes and fulfills according 
to FONAIAP (1992) not to exceed 60% for the 
treatments employing meal.

The most frequent experimental studies are not with 
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Table 2.  Cost analysis per t of T. diversifolia meal (USD)



438 Cuban Journal of Agricultural Science, Volume 46, Number 4, 2012.

Indicators

Treatments
T1 T2 T3 T4

ID+20% 
hay

ID+5 hay+5 % 
tithonia

ID+10% hay+ 10% 
tithonia

ID+15% hay+15%
tithonia

Total expenses 15308.75 15200.29 14540.97 15146.37
Production value 23704.56 23967.36 22968.72 24598.08
Cost/animal 191.35 190.00 181.76 189.32
Cost/animal/d 2.12 2.11 2.01 2.10
Cost/kg 1.70 1.67 1.66 1.62
Benefit/cost ratio 1.55 1.58 1.58 1.62
Cost/$ 0.64 0.63 0.63 0.61
Variable expenses/
production value

61 % 60 % 60 % 58 %

Treatments Direct expenses  Net income  Gross margin  Profitability (%)
T1 139.60 296.31 156.71 0.528
T2 138.32 299.59 161.27 0.538
T3 130.46 287.10 156.64 0.545
T4 137.67 307.47 169.81 0.552

Table 3.  Analysis of the main economical indicators (USD)

Table 4.  Analysis of financial indicators per animal (USD)

ruminants.  However, it is important to highlight studies 
conducted by Restrepo (2005) in Colombia, Aguirre et 
al. (2006) and Hernández (2011) in México related to 
poultry, calf and rabbit feeding, respectively.  These 
authors found that as the inclusion of Tithonia, Gliricida 
and mulberry foliage meal was increased, the costs/kg 
LW decreased.  In the results of this paper, costs recorded 
for all treatments with the use of meal were lower to 
those reported by Anon (2012a) of 3.12 USD/kg in the 
rearing of lactating Holstein calves.

The financial analysis (table 4) illustrates that the 
system including Tithonia meal in the integral diet 
recorded the highest gross margins/animal which 
implies an efficient performance of their direct costs.  
In that regard, González and Klee (2003) found a direct 
correspondence between the incomes (production 
value) and the direct costs in livestock rearing.  On this 
matter, Espinosa and Wiggins (2003) emphasized that 
in livestock production this indicator plays an important 
role since it contributes to increase the rate of capital 
rotation.

In the calf rearing activity it is important to value 
that the gross margin will be closely related to the 
commercialization process, that is, to the purchase-
sale process of the animal (Álvarez 2012) and to 
the optimization of diverse factors (inputs, facility 
availability, management) linked to it, in order to obtain 
a gross margin that makes feasible a maintainable and 
sustainable livestock exploitation, in spite of the cyclic 
market variations (Valenciaga 2012).

The rising tendency of the percentage of profitability, 

although small, showed the potentialities of the use of 
foliage meal in the diets for young cattle.  This indicator 
is of interest, since it represents the benefit obtained by 
the producer over the capital invested plus the production 
costs.  It is recommended as an auxiliary means at 
the time of taking decisions on the gross margin not 
including the analysis of fixed costs (Saucedo 2012 and 
Quisigüeña 2012).

In the treatments assessed with the use of meal as 
element of the integral diet, a lower level in their direct 
costs was seen regarding those recorded in the control 
diet, due to a better utilization of the home resources in 
the composition of the animal diet and, in this way, a 
contribution to the substitution of imports and a saving in 
strong foreign currencies to the economy of the country.

Another aspect to be evaluated is the increase of the 
net income/animal as response to higher inclusion of 
meal in the diets, since from the economic point of view 
the intensification of the system is a factor contributing 
to the increase of the level of incomes per production 
unit (Cino et al 2011).  Similar results were reported by 
Estupiñán et al (2009) in experiments using mulberry 
foliage meal in the fattening of pigs under confinement 
conditions.

In the economical and financial analyses carried out 
treatments with the addition of Tithonia foliage meal 
(T2, T3 and T4) showed the best indicators with respect 
to the control treatment (T1).  However, treatment T4 
displayed the greatest relevancy indicating the possibility 
of using up to 15% of inclusion in the integral diet for the 
lactating calf with promissory results in the performance 
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of the productive indicators.
Results herein presented are preliminary and indicate 

the need of continuing further research, in order to 
exploit the possibilities of T. diversifolia as a way of 
using non-legume tree species, but with possibilities of 
contributing “in situ” to small and medium production 
scale as nutrient source with a lower economical 
investment and a rational use of the available home 
resources.
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