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This study aimed to evaluate the utilization of FAMACHA® method as an auxiliary strategy
to use the individual identification for the selective control of gastrointestinal helminthiasis
in naturally infected dairy goats. The experiment was conducted on 63 farms in the towns of
Passagem, Quixaba and Cacimba de Areia, semiarid region of the Paraiba state, Brazil. Fifty
animals were used on each farm, being visited tree farms per month, totaling 1800 animals,
between May 2009 and April 2010. The animals received no anthelmintic treatment for at
least four months prior to the farm visits. All animals were subjected to parasitological
faecal collection, blood sampling for packed cell volume and the visual/selective exam of
the eye colour through the FAMACHA® method. Larvae culture was performed in every
assessment on each farm. Haemonchus sp. was the most prevalent helminth (80.1%) on larval
cultures. The use of this method allowed a reduction of 79.2% on anthelmintic application
in dairy goats. The FAMACHA® method proved to be a viable auxiliary strategy to control
gastrointestinal helminthiasis of dairy goats from a resource-poor area in the semiarid
region of the Paraiba state, Northeastern Brazil.

© 2012 Elsevier B.V. Open access under the Elsevier OA license.

1. Introduction

fertility and in cases of massive infections, high mortality
rates.

Goat farming in semiarid areas in the Northeastern
Brazil is an activity of a great socioeconomic importance
for small resource-poor producers, where meat and milk
are major sources of animal protein. Although numerically
significant, goat production on this region still has low pro-
ductivity due to several factors, including gastrointestinal
helminths (Vieira, 1999). The negative impact due to par-
asite infections may account for slow growth rate, weight
loss, decrease of food conversion and milk production, low
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In this region, producers routinely treat the animals
during the rainy season with albendazole, ivermectin mox-
idectin or levamisole without proper technical assistance.
Although not always available the indiscriminate use of the
drugs has resulted in the selection of parasite populations
that are resistant at their therapeutic dosages (Lima et al.,
2010).

van Wyk (2001) have emphasized that due to the
spread of resistant parasite populations to most of the
anthelmintics, the FAMACHA® method was introduced as
a new technique to support parasite control using target
selective treatment. The method is based on the principle
of the correlation between the eye mucous colour and
the hematocrit values (level of anaemia), identifying
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animals that are able to withstand infections by
Haemonchus contortus. Only animals that have marked
clinical symptoms of helminthiasis have to be treated,
leaving untreated those who have no clinical anaemia
(Molento et al., 2004). Using this approach one would
allow the survival of an anthelmintic sensitive parasite
population to persist on the environment, without being
exposed to anthelmintic treatment, reducing the selection
pressure towards resistance.

However, the applicability of the FAMACHA® method is
limited because it requires a percentage of H. contortus in
the herd greater than 60% and needs trained technicians
to perform the readings (van Wyk and Bath, 2002). This
method has been developed for sheep and only extended
to goats, requiring studies to refine and prove its efficiency
in these animals (Molento et al., 2004; Vilela et al., 2008).

Therefore, this study aimed to evaluate the FAMACHA®
method as an auxiliary strategy for the control of gastroin-
testinal helminthiasis of naturally infected dairy goats in
an important resource-poor area of the semiarid region of
Paraiba state, Brazil.

2. Materials and methods

The study was conducted in 63 farms, 56 in Passagem,
five in Quixaba and two in Cacimba de Areia, in the semiarid
area of Paraiba state, Northeastern Brazil (Fig. 1). The region
has arainy season from January to May (when occurs 90% of
annual rainfall) and a dry season from June to December.
The annual temperature average is 30.6 °C, ranging from
28.7 to 32.5°C. The vegetation is predominantly composed
by the Caatinga biome (Vilela et al., 2008).

Fifty dairy goats, 1-4year-old, from each farm were
used (3 farms/month) totaling 1800 animals. The experi-
ment was done between May 2009 and April 2010. The
total dairy goats were represented by 53% as Saanen, 32%
Toggenburg and 15% Anglo-Nubian. All farms had a simi-
lar semi-intensive raising system, restricting the usage of
anthelmintic treatments for at least four months before the
visits.

The parasitological examinations were at the Laboratory
of Parasitic Diseases of Domestic Animals, at the Univer-
sidade Federal de Campina Grande, city of Patos, Brazil,
according to Gordon and Whitlock (1939), for the counting
of eggs per gram (EPG) of faeces. Larval culture was per-
formed according to Roberts and O’Sullivan (1950). Blood
samples were collected for determining the packed cell
volume (PCV).

The FAMACHA® guide was used through the evaluation
of the ocular mucosa membranes classification, performed
by comparing with a laminated colour chart bearing pic-
tures of sheep classified into five categories ranging from
the normal red, through pink to practically white in severe
anaemic animals (van Wyk and Bath, 2002).

The frequency of the FAMACHA® correct interpretations
were verified by comparing the results obtained with the
PCV of each animal. The proportion of success was based
on the following PCV references: FAMACHA® score 1 (F1):
values >28%, F2: 23-27%, F3: 18-22%, F4: 13-17%, and F5:
<12%. To evaluate the correlation between the breeds of
goats and the chart reading success, the 95% confidence

interval was determined by Pearson. Means and standard
errors (S.E.) for the counting of eggs per gram (EPG) of
faeces were calculated for dairy goats in each FAMACHA®
score category.

3. Results

The percentage of success on the interpretation of
FAMACHA® ranged from 32.6% (May 2009) to 87.5% (April
2010). It was observed a low percentage of correctness for
the use of FAMACHA® during the first three months with
32.6, 47.3 and 68%, respectively. The percentage reached
a considerable level above 70% after the fourth month of
evaluation. The quarter success mean were 49.3% (first
quarter), 76% (second quarter), 83.6% (third quarter) and
76.1% (fourth quarter).

The most prevalent helminth in all larval culture was
Haemonchus sp. (80.1%) followed by Trichostrongylus sp.
(13.2%) and Oesophagostomum sp. (6.7%).

Means and standard errors of EPG were calculated for
dairy goats in each FAMACHA® score category (Table 1).
There was an increase in the EPG values following the
increase in the FAMACHA® score. More than half of the
evaluated animals (52%) were classified as FAMACHA®
score 2, with a mean of 515 EPG. The results confirm the
objective of the method in a semi-arid area of Brazil for not
to deworm animals with FAMACHA® scores 1 and 2.

Correlations between the variables are listed in Table 2.
Although there was a good correlation between EPG and
FAM there was no difference between seasons/months.

PCV and FAMACHA were moderately negative corre-
lated throughout the year as EPG and PCV. The occurrence
of such finding may be related with the resilience charac-
teristic of the breed in the region and the adjustment of the
FAMACHA into goats.

The factors EPG and FAMACHA and H. contortus had a
much lower correlation (0.375) during the rainy season as
compared to 0.707 during the dry months.

The correlation of treatment, the incidence of H. contor-
tus, and rainfall was higher during the rainy season.

4. Discussion

The success of the evaluation rate after the first quar-
ter (mean of 78.5%) are similar to those found by Chagas
et al. (2007), who tested the FAMACHA® method in sheep
herds in southeastern Brazil. We got a low success rate at
the beginning of the use of the FAMACHA® method on the
first quarter (mean of 55%) while in the second quarter, the
success mean rose to 80%. Molento et al. (2004) attributed
the low success rates at the start of the implementation due
to the lack of experience of the observers in the conjunc-
tiva colour interpretation as well as the use of the method
in goats.

Haemonchus sp. was the most prevalent genus (above
80%). Vilela et al. (2009) had similar prevalence (up to
83%) of this parasite in naturally infected goats by gastroin-
testinal nematodes in the semiarid region of Paraiba state,
Brazil. It was noted that in March 2010, the percentage
of Haemonchus sp. in larval cultures dropped to 55%. This
reduction on Haemonchus sp. percentage may have caused
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