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The use of tanniferous plants to control internal
parasitesin meat goatsis a promising alternative to
reducing or eliminating the use of synthetic drugs.

Summary

The economic benefits of developing a
comprehensive natural alternative anthelmintic
management program that includes the use of
tanniferous plants would have significant health and
economic impact on the meat goat industry.
Tanniferous plants also have significant crude protein
content that provides an inexpensive protein source.

Statement of Problem

The United States meat goat industry is
increasing significantly. Goat populations worldwide
accounted for 743,374,300 head, with 440,291,400
produced by developing countries (Food and
Agriculture Organization, 2003). The state of Florida
produced 65,000 meat and “other goats’ at the end
of 2006. There was an increase of 8.33% in the
Florida meat and other goat production between 2005

and 2006 (USDA NASS, 2007). The majority of goat
meat sold in Floridaisimported from foreign sources
such as Australia. However, thistrend isin the
process of changing as the interest in goat meat in
Florida and surrounding Southeast areas increases.

A major impediment to the growth of the goat
industry, both in Florida and on aworld-wide scale, is
loss caused by gastrointestinal parasites.
Gastrointestinal parasitism isamajor concern in the
small ruminant industry. Infestation of goat herds
results in major health issues which lead to poor
animal performance and economic loss. Currently,
chemical anthelmintics are used to control
gastrointestinal parasites. However, the increased
resistance of parasites to anthelmintics will
eventually result in amajor crisis. In addition,
consumers are demanding the use of natural
aternativesinstead of synthetic drugsin the
production of animals for food. Although numerous
solutions are beginning to emerge, the use of
tanniferous plantsto control internal parasites appears
to be a promising procedure (Paolini et a., 2004,
Waller, 2004).
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Current Anthelmintics Used to Treat
Goats

The four major classes of anthelminticsinclude
benzimidazoles, avermectins, imidothiazoles and
pyrimidines. In Florida, cydectin, amember of the
avermectin family, is the most widely-used
anthelmintic because of the development of parasite
resistance to many of the other classes of
anthelmintics (Gaskin, 2006). A typical parasite
treatment program includes:

1. Medicate every animal every four weeks during
periods of high rainfall and every six weeks
during low rainfall.

2. Treat all kids before being weaned.

3. Treat al pregnant animals a month before and
after they give birth.

4. Treat al other groups of animals once a month
when they are grazed on pasture
(Chandrawathani et al., 2004).

This frequent and haphazard drug administration
procedure has contributed to the rise in resistance of
parasites to anthelmintics and the devel opment of
serious side effects in the animals. This procedureis
not economically feasible for producers because they
cannot afford the expensive drugs. Many of the
anthelmintic drugs do not have approved withdrawal
times for milk and, therefore, cannot be used during
lactation (Akhtar and Ahmad, 1992; L uginbuhl,
2002).

Tanniferous Plants: A Natural
Alternative

Haemonchus contortus, also known as the
“barber pole worm,” is the most pathogenic of the
intestinal worms in goats. Tanniferous forages that
have been evaluated to control H. contortus include
legume forages such as sainfoin, sericea lespedeza,
and quebracho; and woody forages such as oak trees,
jackfruit, leucena and mimosa (Paolini et al., 2005a,
2005b; Semenye, 1990).

Researchers (Min and Hart, 2003; Hoste et al.,
2005 and Paalini et a., 2005a) have determined that

the consumption of sainfoin, a tanniferous forage,
does not appear to be unfavorable to milk yield and
quality in dairy goats. Also, forages with moderate
levels of condensed tannins (CT - Condensed tannins
are tannins that are not metabolized to form
compounds that are toxic to ruminants) appear to
have some positive effects on milk production in
dairy cattle and dairy ewe. When ruminants are fed
high concentrations of tannins, however, the negative
effects on protein digestibility could negatively
impact milk production (Min and Hart, 2003).
Chemical composition, molecular size, and
concentration of CT are al important factorsin
relation to the effect of CT on gastrointestinal worms
(Min and Hart, 2003). These factors vary by the
species of the plant.

In addition to the antinutritional effects that can
result from high tannin consumption, some plants
with high tannin content also cause toxicity dueto
secondary chemicals that the plants contain. For
example, Leucena contains an amino acid, mimosine,
which can cause del eterious effects when consumed
in high quantities. Some signs of clinical toxicity
include excessive salivation, alopecia (hair 10ss), loss
of appetite, uncoordinated gait and the enlargement
of the thyroid gland. Some goats appear to be immune
to toxicity by this chemical. It is said to be due to the
presence of microbes in their rumen that can break
down the toxic chemical. These microbes appear to be
in goats that come from an areawhere Leucenais
indigenous (Semenye, 1990).

Quebracho is an extract from the bark of the
tropical tree Schinopsis sp. that is commercialy
availablein France. A decrease in the fecal egg
counts of H. contortus has been observed in goats and
sheep fed quebracho although there was no effect on
the number of mature worms (Paolini et al., 2004).

Sainfoin (Onobrychis viciifolia) islegume forage
that can be fed fresh or in ahay form. It hasahigh
concentration of CT with 50 to 80 g of CT/kg of dry
matter. Sainfoin hay appearsto be highly palatable to
goats. In fact, when goats are fed sainfoin hay, ahigh
consumption rate is observed. It has been shown to
have potential in controlling parasite infection in
goats by decreasing worm egg excretion and
increasing host resilience. (Paolini et al., 2004,
20053, 2005Db).
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L eucena (Leucena leucocephala and Leucena
diversifolia) is aleguminous tree found in the tropics
that has high protein content (leaves contain 25-30%
crude protein). It has been shown to have the
potential to be ahigh quality forage for small
ruminants because it grows fast, roots deeply,
tolerates diverse moisture conditions, and contains a
variety of mineralsincluding phosphorus, potassium,
magnesium, calcium, trace minerals, and vitamin A.
Thelevel of intake should be regulated to prevent
toxicity because of the presence of mimosine
(Semenye, 1990; Adejumo and Ademosun, 1991).

Sericea lespedeza or Chinese bush clover
(Lespedeza cuneata), fed as fresh forage or hay,
reduces faecal egg counts and inhibits the
development of the larvae of H. contortus (Minet al.,
2004; Lange et al., 2006; and Shaik et al., 2006)
suggested that Sericea |lespedeza may have greater
potentia in treating animals infected by H. contortus
than quebracho extract. Thisis based on alethal
effect of Sericea |lespedeza that was observed in
established worm populations in sheep. Thisplant is
insect- and disease-resistant, thrivesin poor
conditions and has a high forage yielding capacity.
Other plants that have exhibited anti-parasitic effects
against H. contortus larvae include mimosa, papaya,
cassava hay, goava leaf, Mimisa isp. and Flemingia
macrophylla (Nyguyen et a., 2005).

Goats' Tolerance to Tannins

The natural propensity of goatsto browse has
resulted in the development of atolerance to
defensive chemicals such as tannins which are
inherent in tanniferous forages. Some possible
explanations for the tolerance of goatsto tannins are
the ability of the microbesin the goat's rumen to
break down tannins, and the existence of secretions
in the salivathat bind tannins (Min and Hart, 2003).
Scoggings et al. (2004) indicated that goats have a
tolerance to tannins because they have the ability to
elevate their intake rates of plants with high tannin
levels for short periods of time and limit long-term
intake of the plants. A negative aspect of the use of
woody plantsin acommercia production systemis
that they usually are not as resilient to being eaten as
grasses. Therefore, the plants must be incorporated

into the pasturein strategic locationsin order to
maximize forage consumption throughout the
pasture.

Anthelmintic Effects of Tanniferous
Plants on H. contortus Parasites

Consumption of tannins has resulted in positive
effects on the hosts of H. contortus by decreasing the
fertility of the female worm, which resultsin
decreased shedding of eggs by the host, and reduction
in pasture contamination. When the female worm
fertility was measured by counting the number of
eggsin utero, the number of eggs was significantly
less than with worms not treated with tannins. The
decrease in egg excretion seen with the consumption
of tannins could reduce the contamination of pastures
(Paolini et al., 2005b). The parasite is ubiquitousin
pastures and tends to thrive especially well in tropical
and subtropical environments such as Florida
(Paolini et al., 2004; Waller, 2004). H. contortusis
haematophagous, which means that it feeds on the
blood of its host. It livesin the abomasum, where it
attaches with its mouth to feed, mature, and
eventually reproduce. H. contortusisavery fertile
species. The female lays about 5000 eggs per day,
which exit the animal (goat) through the feces. The
eggs hatch, and the larvae inhabit the water that
develops on blades of grass from dew or rain. When
the host (goat) ingests the larvae while grazing on the
contaminated pastures, the cycle continues. It takes
about 3 weeks to complete the life cycle of the worm,
but if the worm enters the survival stage of arrested
devel opment, the worm could survive for months.
Arrested development involves the larvae remaining
in the abomasums of the animal without maturing
until months afterwards. This alows the worm to
survive the winter months when the egg and larvae do
not thrive well on the ground. The survivability of the
free-living stage of H. contortusis short. Most
infective larvae vanish from the pasture within 4-6
weeksin awet tropical environment (Waller, 2004).

Clinical Signs of Internal Parasite
Infestation

The major clinical signs of a heavy internal
parasite infestation are anemia, bottle-jaw and
wasting away, or adecrease in weight gain
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performance. Anemia results from parasites sucking
the blood of the host. It can be observed in the
mucous membranes, particularly those around the
eyes and the gums. The membranes appear white or
pale in contrast to the normal bright pink color.
Bottle-jaw is swelling, or edema, in the lower jaw of
agoat. Gastrointestinal parasite infestation causes a
deficiency of proteinsin the blood due to an
increased demand for protein, and adecrease in the
nutrient supply because of alack of appetite (Ashraf
and Nepote, 1990; Min et al., 2005). In heavy
infestations and in young animals, awasting away
can be observed in which the animal has alow body
conditioning score and a dull coat and appears
unenergetic. Diarrheamay also develop asa
conseguence of infestation but the animal usually dies
before it develops.

Diagnosis of Goats for Parasite
Infestation

Diagnosisis usually performed by observing the
clinical signs, performing afecal egg count test, or
using the FAMANCHA system to determine the
level of infestation. The FAMANCHA system
involves comparing the color of the mucous
membrane of the eye against a FAMANCHA color
chart in order to determine the extent of anemia, and
the level of infestation by internal parasites
(Luginbuhl, 2002; Waller, 2004; Gaskin, 2006).
Training and certification in proper use of the
FAMANCHA method is currently being employed in
training workshops for producers, extension agents
and educators at the Florida Agricultural and
Mechanical University, Research, Extension and
Teaching Center in Quincy, Florida.

Although this paper discussed tanniferous plants

as a potential agent for controlling parasitesin goats,
other anthelmintic methods have been recommended.
These methods include copper compounds, nutrition
and neutraceuticals (Hale, 2006; Waller &
Thamsborg, 2004). In addition, the use of tanniferous
plantsin combination with other good farm practices
may function to reduce parasites and the need for
synthetic anthelmintics. Included in these processes
are harrowing pasture rotation, selecting for worm
resistant animals, manure removal, and “worm and
move’ programs. These programs will provide a

strong defense against extensive parasite infestations
and losses caused by gastrointestinal parasites.Itis
also important that more information and datais
collected concerning the toxicity of the various
tanniferous plants prior to planting in pastures.
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