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Abstract

Parasitic infection is one of the leading economic scourges for sheep and goat 

production. This problem is exacerbated as the resistance of nematode populations to

chemical treatment (anthelmintics) becomes increasingly common. Condensed tannin 

(CT) containing plants used as forage and CT extracts mixed in processed feeds have 

become a growing focus of research aimed at finding novel solutions to the problem of 

nematode infection and chemotherapy resistance. This study was conducted to evaluate 

the effect of the CT containing forage, sericea lespedeza (SL), fed as hay, on 

Haemonchus contortus infection in Gulf Coast Native sheep. Twenty-eight naturally 

infected lambs were removed from pasture and maintained in cement floored pens. 

Lambs were divided into four groups (seven animals each): Group 1) control, natural 

infection and fed bermudagrass hay; Group 2) dewormed and fed bermudagrass hay; 

Group 3) natural infection and fed SL hay; Group 4) dewormed and fed SL hay. All 

animals received trickle infections of 1000 L3 (infective stage) H. contortus larvae three 

times a week for three weeks. SL hay feeding was stopped after seven weeks and three 

animals from each group were necropsied at nine weeks to determine effects on worm 

numbers. SL effects on ovine health (resilience to infection) and egg output (worm 

fecundity) were determined by weekly measurements of packed cell volume (PCV) and 

fecal egg count (FEC) for each sheep. Reduction in FEC for both groups 3 and 4 

remained >75% through week seven. After SL hay feeding stopped, FEC reduction 

dropped substantially to 35-50%. Necropsy results indicate that SL had a lethal effect on 

established worm populations but little or no effect on the survival of incoming larvae.
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Introduction

Haemonchus contortus is a parasitic nematode that infects sheep, goats, deer, and 

other small ruminants and has been a significant cause of economic loss to farmers of 

small ruminants worldwide, including the southeastern US. The infective L3 larvae are 

acquired by ingestion as sheep graze contaminated pastures. The larvae migrate to the 

abomasum and undergo two final molts to reach adulthood. Adult H. contortus attach to 

the abomasal mucosa and use specialized mouth parts to slit open capillaries and feed on 

the released blood. Ingested larvae can begin feeding in 7-10 days and they will continue 

to feed throughout their life, lasting 45- 75 days. The blood loss to the sheep of around 

0.05ml/worm/day can quickly lead to the anemia (especially with large infections) that is 

the most dangerous characteristic symptom of H. contortus parasitism. Parasite

infestation of the abomasum and small intestine has also been linked to substantial

protein loss in sheep as amino acids are redirected to repair digestive tissue (Kimambo et 

al., 1988; MacRae, 1993).

Anemia is measured by packed cell volume (PCV). The range for the PCV of a 

healthy sheep is generally accepted to be between 22 and 38%. Values below 20% are 

considered clinically anemic, and lower values, as are often caused by extensive H.

contortus infections, can be lethal.

The female adult worms begin laying eggs around 21 days after initial infection 

and are the highest egg producers of all sheep worms, each laying 5,000 to 10,000 eggs 

per day. The eggs pass out of the host in the feces and hatch within a few days to allow 

microscopic LI larvae to emerge. These larvae need no intermediate host and are quickly

reinfective.
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The most common treatment for nematode worms is to drench with anthelmintics.

An anthelmintic is defined as an agent that destroys or causes the expulsion of parasitic 

intestinal worms. Some of the most widely used include Albendazol, Levamisole, and 

Moxidectin. They act by compromising the worms' neuromuscular or respiratory 

systems, interfering with their metabolism, or by making them more susceptible to attack 

by the host's immune system (Encarta, 2005). With overuse, however, most synthetic 

anthelmintics are becoming increasingly ineffective due to the rapid spread of parasite 

resistance (Waller, 1994; Sangster, 1999).

Resistance to one or multiple traditional anthelmintics in worm populations has 

been documented in nearly all H. contortus habitats and is a remarkably widespread 

problem. Documentation comes from the US, Australia, and Asia, as well as multiple 

nations within South America, Africa, and Europe (Waller, 1994). By definition, 

resistance occurs when parasites, usually affected by a dose or concentration of 

compound, are no longer affected (Sangster, 1999). In practice, resistance is diagnosed 

when a comparison of fecal egg counts pre treatment to post treatment shows less than 

95% reduction. A range of in vitro techniques have also been developed to detect 

resistance (Waller, 1994).

Along with the problem of resistance, there is also a growing concern over 

chemical residues in animal products, their deposition into pastures, and a worldwide 

increased demand for organic agricultural products for which use of synthetic chemicals 

is minimalized (McKellar, 1997; Hordegen et al., 2003).

These factors all contribute to the raising effort to find alternative and novel 

approaches to parasite control. Condensed tannins (CT) have gained interest as a

2



promising alternative to traditional chemotherapy, and much research has been conducted 

to ascertain their effectiveness in various forms (Min and Hart, 2003).

Condensed tannins (proanthocyanidins) are secondary plant metabolites, 

composed of oligomers or polymers of flavonoid units. Condensed tannins are the most 

widely distributed plant tannin. The anthocyanidin pigments are responsible for the 

spectrum of pinks, reds, blues, and violets found in plant flowers, leaves, fruits, and the 

derivative juices and wines. They are associated with a plant’s defense system against 

insects and herbivores. Several mechanisms have been proposed though which tannins 

deter plant consumption. They may bind to nutrients and reduce their digestibility, create 

toxic effects by interfering with cell biochemical processes, decrease food intake via 

impalatability, or complex with digestive enzymes and interfere with normal digestion 

(Alldredge, 1994). The means of their defensive effects may also vary depending on the 

molecular characteristics of the particular tannin and the physiological characteristics of

the consumer.

While the negative aspects of dietary tannins may discourage many from 

considering them as a potential food additive, it has come to light that they may also offer 

many beneficial effects. Condensed tannin binding is pH sensitive, and while they 

readily complex with proteins in the neutral pH of the rumen, these CT-protein 

complexes dissociate at the low pH (3.5) of the abomasum (Barry et al., 2001). CT rich 

plants can therefore protect dietary protein against degradation in the rumen and increase 

amino acid supply for the abomasum and small intestine. This results in a positive 

nutritional gain for the animal. This nutritional benefit may be responsible for the 

observed advantages of CT feed for parasitized animals. However, some results,
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including a range of in vitro studies, suggest that condensed tannins may be directly toxic

to nematodes and/or their larvae.

Athanasiadou et al. (2001) cultured eggs of various worm species until hatch. 

Condensed tannin containing Quebracho extract was then administered in distilled water 

in various concentrations. Cultures were then incubated for 6 more days before being 

counted for the proportions of live, dead, LI, L2, and L3 larvae. No evidence was seen to 

indicate Quebracho effect on larval development as almost all larvae observed were L3, 

but for all parasite species there was a linear relationship between larval viability and

Quebracho concentration.

Molan et al. (2000) used CT extracts from four different plants in vitro and 

observed drastically reduced rates of larval development, reduced percentages of eggs 

hatching, and decreased mobility in the L3 larvae.

Exsheathment is an important step in the nematode life-cycle, and it has been 

shown that condensed tannins may inhibit this process. Exsheathment is the process of 

shedding the cuticle, or sheath, which completely encloses and protects the larvae. In H. 

contortus, exsheathment occurs in the rumen and allows the larvae to begin feeding. 

Chauveau et al. (2005) tested the significance of addition of extracts from four 

tanniferous plants on the exsheathment of L3 H. contortus larvae in vitro. When 

exsheathment was induced, larvae that had previously been in contact with CT were 

dramatically less able to become exsheathed compared to controls.

In 1995, Niezen et al. released results that condensed tannin forage had been 

successful at increasing resilience of sheep to intestinal parasite infection. In two 

experiments ninety and fifty sheep grazing 10-12% condensed tannin-containing fresh

4



forage sulla (Hedysarum coronarium) had greater liveweight gain and a higher rate of 

wool growth than lambs grazing lucerne (Medicago sativa), which is essentially a non 

condensed tannin forage (.l-.2%). Lambs grazing sulla also showed significantly 

reduced egg output and worm counts for Trichostrongylus colubriformis at necropsy than 

those grazing lucerne.

In 1998, Niezen et al. again showed a negative effect of condensed tannin forage 

on intestinal parasites, this time using both sulla and L. pedunculatus (lotus). Lambs 

grazing either forage were less affected by gastrointestinal parasitism as gauged by daily 

weight gain than those which grazed four other forages (one of which also contained CT). 

The sulla diet again was also associated with significantly lowered worm burden upon 

necropsy; these effects were similar for both abomasal and intestinal populations. 

Differences in the efficacy were attributed to variation in the concentration of condensed

tannins in the diets as well as differences in the structures of the condensed tannins in

each plant.

Athanasiadou et al. in 2000 used a condensed tannin extract to treat

gastrointestinal worms in sheep. Forty-eight sheep were used to test the effects of three 

concentrations of Quebracho extracts: zero (Q0), thirty (Q3), and sixty (Q6) grams 

condensed tannins per kilogram fresh matter fed in pelleted food. The experiment was 

divided into two five-week periods, with sheep being offered one food during period one, 

and either the same or a different food during period two depending on their experimental 

group. Sheep consuming 30-60 g/kg fresh matter CT (Q3 and Q6) had FEC lower than 

control sheep during both periods. Sheep consuming no Quebracho extract (Q0) during 

the first period and switched to Q3 or Q6 for the second period experienced a drop in
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FEC. In contrast, FEC increased in sheep eating Q3 or Q6 during the first period and 

then switched to QO. Athanasiadou et al. (2000) also noted a decrease in liveweight gain 

and food conversion efficiency among sheep consuming Quebracho extract. This 

decrease in performance is contrary to the observations of Niezen et al. (1998). This 

diminished performance compared to control groups was less significant during period 2, 

indicating that as the parasite infections increased in the controls, their performance 

diminished and became nearer that of the Quebracho treated sheep.

Athanasiadou et al. released the results of a subsequent experiment in 2001 

analyzing in vitro and in vivo effects of Quebracho extract on larvae of three different 

gastrointestinal nematodes. The presence of the condensed tannin containing extract in 

the in vitro cultures decreased viability of L3 larvae in all species. Forty-eight sheep 

were infected with the same three worm species and administered Quebracho extract as 

16%, 8%, or 4% of their daily food intake. Sheep infected with intestinal parasites 

showed a decrease in FEC directly proportional to their Quebracho intake, and a dramatic 

decrease in worm burden when receiving 8% extract. No effect of any concentration was 

observed on abomasal worm populations, which includes the sheep infected with H.

contortus.

Paolini et al. (2003a) conducted similar experiments using Quebracho extract on 

goats infected with H. contortus. This research found that the administration of tannins 

led to a significant decrease in egg excretion, but no difference was observed in worm 

number discovered upon necropsy. Further studies by Paolini et al. (2003c) show that the 

consequences of condensed tannins on parasite infection in goats vary depending on the
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parasitic stage exposed. These results were obtained looking specifically at

Trichostrongylus colubriformis and Teladorsagia circumcincta.

Hay of condensed tannin containing forage, such as sainfoin, has also shown 

potential in controlling parasitic infection (Paolini et al. 2003b). By feeding sainfoin hay 

to goats, Paolini et al. (2001b) saw a reduction in egg excretion that persisted after 

sainfoin feeding was stopped. This lingering FEC reduction persisted till the end of the 

study, 15 days past the end of CT feeding. Data were also obtained showing an increase

in blood inorganic phosphate levels in the animals that had received sainfoin hay. A 

decrease in the blood phosphate concentrations has been associated with intestinal lesions 

due to worms (Paolini et al. 2003b). The increase, along with sustained reduction in

FEC, could therefore indicate a reduction in worm burdens.

Another forage plant that contains high levels of condensed tannins is sericea 

lespedeza (SL, Lespedeza cuneata), a perennial legume originally introduced to the US in 

the early 1900s. It became valued in the 1940s for use as a forage and hay and for 

erosion control. It flourishes on poor, eroded, and infertile soils, is drought, insect and 

disease resistant, and produces high forage yields. Sericea lespedeza is also considered 

an excellent soil builder as it drops a large quantity of leaves that improve soil quality 

(Ball and Mosjidis, 2003).

The same qualities that make it an economically advantageous crop have also 

allowed it to spread rapidly and thrive throughout much of the country. It is considered

in invasive weed in the Midwest and Eastern US and is listed as a noxious weed in

Kansas and Colorado (Stevens 2002). The first species introduced were largely 

unpalatable to grazing animals, but selective breeding has lead to the development of
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more animal friendly foliage that is now available commercially as seed. New varieties 

of sericea lespedeza being developed, such as AU Grazer by Auburn University, show 

great potential as forage crops (Ball and Mosjidis, 2003). New benefits, such as grazing 

tolerance, increased palatability, and greater digestibility are being added to traditional

assets.

In addition to the availability of improved seed varieties, condensed tannins are 

worthy of greater interest for their potential to aid in the fight against global warming. 

Griggs (2002) cited research pending publication from the New Zealand agricultural 

research institute that CT forage can reduce methane emissions from grazing ruminants 

by as much as 16%, indicating their possible role in the effort to reduce green-house gas

emission.

Studies have shown that livestock will resist grazing sericea lespedeza with a high 

condensed tannin concentration. However, it will be readily consumed as hay (Terrill et 

al., 1989). The process of drying has been shown to cause oxidative changes in tannins 

(Goldstein and Swain, 1963) and may be a very practical method of improving 

palatability, as well as eliminating many of the other problems associated with treatment 

by fresh forage. One such problem is that the effects of condensed tannins are tied to 

their concentration in the forage, which varies as the plant matures. It is also nearly 

impossible to ensure that the optimal concentration of tannins is present during the peak 

infection season when it would be needed (Paolini et al., 2003b). Uncertainty related to 

weather and related factors could also impair ability to produce the needed forage at the 

needed time (Paolini et al., 2003b). Converting the plant to hay when it reaches its 

optimal efficacy enables it to be stored and available for times of need.
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Sericea lespedeza hay was shown by Shaik et al. (2004) to significantly reduce the 

number of eggs shed by goats that had natural and challenge infections of H. contortus. 

Once switched to a bermudagrass diet, the egg counts of the experimental goats became 

similar to those in the control groups.

Sericea lespedeza as forage has also been shown to reduce egg output and inhibit 

larvae development of H. contortus (Min et al. 2004). Egg containing feces from 

experimental and control goats were cultured for 10 days in ideal hatching conditions. 

Larvae were then collected and the number of L3 larvae was divided by the number of 

fecal eggs. Not only were the condensed tannins in the sericea lespedeza causing a 

decrease in fecundity among female worms, the eggs that were released were less able to 

hatch and develop into infective larvae.

The objective of the current experiment was to test the efficacy of dried sericea 

lespedeza hay at preventing and/or reducing infection by the H. contortus worm among 

sheep. This may be through direct anthelmintic properties, improved host resilience to 

infection through improved nutrition, reduction in larval viability, or by reducing 

fecundity among female worms and thereby reducing pasture contamination. 

Effectiveness was assessed by comparing fecal egg counts (FEC) and packed cell 

volumes (PCV) of experimental groups being fed sericea lespedeza against those being 

fed a non-condensed tannin forage (bermudagrass hay).

If sericea lespedeza proves to be effective against H. contortus the application of 

this research has the potential to be of great use to farmers. I will, therefore, also analyze 

the benefits and practicality of using sericea lespedeza hay as an additional or alternative 

worm control strategy for sheep farmers.
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Materials and methods

On day 0 twenty-eight naturally infected Gulf Coast Native lambs (5 male and 23 

female) were removed from pasture and maintained in cement floored pens at the 

Louisiana State University School of Veterinary Medicine in Baton Rouge. Lambs were 

allocated based on fecal egg counts (FEC) and weight into one of four equivalent 

treatment groups (7 animals each). Groups 2 and 4 were dewormed using levamisole and 

albendazole on days 0 and 1. Groups 1 and 3 retained naturally acquired infection. All 

animals were fed non-CT hay (bermudagrass) through day 13. Then animals in groups 3 

and 4 were fed sericea lespedeza (52 g of CT/kg of dry matter), while groups 1 and 2 

continued feeding on non-CT hay (see Fig.l). All hay was offered in excess in hay 

baskets placed in each pen. All animals were also fed a concentrate supplement ration at 

0.5 lbs/head/day to ensure complete nutrition.

Beginning on day 14 all animals received trickle infections of a mixed larval 

inoculum of 1000 L3 H. contortus larvae (97%) three times a week for the next three 

weeks. L3 larvae were delivered in water solution by mouth using a 10ml syringe with a 

metal drenching adaptor. Blood and feces were collected weekly for determination of 

packed cell volume (PCV) and FEC. Feces were collected directly from the rectum and 

processed using the modified McMaster technique (Whitlock, 1948). Blood was 

collected by jugular venipuncture using 7ml EDTA vaccutainer tubes. PCV were 

determined using hematocrit tubes spun in a microhematocrit centrifuge for 5 min. On 

day 60 sericea lespedeza feeding was ended, and all sheep ate bermudagrass hay for the 

remaining two weeks of the study.
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It was noted on day 41 that four of the male lambs had been switched to incorrect 

pens at an unknown point, and that the four had been eating the wrong species of hay for 

their treatment group since that time. Data for these four rams were therefore discarded. 

A female ewe of group one became dangerously anemic (PCV 19, 18, and 17 over three 

weeks) and was treated with levamisole and albendazole on day 48 to prevent death.

Data for this ewe were also discarded post treatment.

At the finish of the experimental period, 3 lambs from each group were 

euthanized. The abomasum, small intestine and large intestine were collected for 

nematode enumeration and identification in accordance with established procedures 

(Miller et al., 1987). The recovery procedure was modified in that organ contents were 

brought to a volume of 5 liters and a 500 ml aliquot was taken and preserved with 

formalin.

Data were analyzed using STATISTICA software. Effects of time, synthetic 

deworming, and CT feed were compared using ANOVA, with P values <0.05 considered 

significant.
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FIGURE 1. Experimental parameters. Numbers identify individual lambs involved. 
“CT” denotes animals that received sericea lespedeza; “no CT” indicates animals that 
received bermudagrass hay. “RX” indicates animals that received chemical anthelmintic 
treatment at the onset of the experiment, while “no RX” signifies animals that were not 
treated and maintained naturally acquired infections. All animals were given a series of 
inoculums containing L3 larvae.

Grp 1: no CT/no RX Grp 2: no CT/RX Grp 3: CT/no RX Grp 4: CT/RX
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Results

Twenty-eight lambs were distributed into four experimental groups (Fig.l). Two 

groups (2 and 4) were initially treated with anthelmintics (RX). Two groups (3 and 4) 

received sericea lespedeza hay beginning on day 14 (CT). Fecal egg counts (FEC) and 

packed cell volumes (PCV) were obtained from all animals weekly.

As shown in Fig.2, at commencement of treatment with sericea lespedeza, FEC 

for previously untreated sheep (group 3) dropped by 99.0%. By day 48, the average FEC 

for sheep not receiving sericea lespedeza was 6100 eggs/gram, while average FEC for 

sheep eating sericea lespedeza was 1025 eggs/gram, a difference of 83.2%. On day 54, 

immediately before the elimination of CT feed, there remained a 79.6% difference. After 

day 60, FEC for both groups that had previously received CT feed increased appreciably, 

both more than tripling between days 54 and 75. By days 68 and 75, the standard error 

bars for CT and non-CT sheep overlap. ANOVA statistical analysis (Table 1) shows that 

CT feed significantly affected fecal egg counts (p = 0.001), and that the condition of the 

CT groups significantly changed over time (p < 0.001).

CORFITE LIBRARY CARROLL COLLEGE 13



End CT feed

FIGURE 2. Mean number of H. contortus eggs per gram feces in the four experimental 
groups over experimental period.

TABLE 1. ANOVA statistical analysis for EPG counts.

Variable df MS F p-level

CT 1 27185846.000 14.948 0.001

RX 1 27185846.000 3.638 0.072

Time 11 4173276.750 30.798 0.000

CTxRX 1 27185846.000 1.205 0.286

CT x Time 11 4173276.750 6.151 0.000

RX x Time 11 4173276.750 2.264 0.013

CT x RX x Time 11 4173276.750 0.934 0.509
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PCV dropped steadily for all test groups through day 60 (Fig.3). An interesting 

exception was the jump in PCV of CT sheep after they were returned to non-CT feed. On 

day 54, the mean PCV of CT sheep was 25: 6% lower than the PCV of non-CT sheep.

On day 68 the mean PCV of the CT sheep was up to 27, and was 15% higher than the 

mean PCV of non-CT sheep. Statistical analysis (Table 2) shows that CT hay had no 

long-term significant effect on PCV (p = 0.3), but that it did have significant intermittent 

effects (p = 0.001).
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FIGURE 3. Mean packed cell volume (PCV) over time. Low PCV indicates anemia 
caused by mature blood-feeding parasites.

TABLE 2. ANOVA statistical analysis of PCV data.

Variable df MS F p-level

CT 1 62.98755 1.134618 0.300142

RX 1 62.98755 3.280772 0.085936

Time 9 6.154016 75.84388 0

CTxRX 1 62.98755 0.940778 0.344264

CT x Time 9 6.154016 3.183792 0.001386

RX x Time 9 6.154016 2.245387 0.021363

CT x RX x Time 9 6.154016 0.999187 0.442657
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At the conclusion of the study, three lambs from each group were euthanized. 

Their digestive tissues were removed and infecting nematodes were counted. Condensed 

tannins did show some effect on worm viability (Fig.4). Counts for animals that had

received no chemical treatment and no condensed tannin treatment were at least three

times higher than for all other experimental groups. Counts were markedly similar, 

however, for animals that had been treated with traditional anthelmintics and fed 

bermudagrass hay and those who had not been treated but had been fed condensed tannin 

hay. The overall effect of CT on final worm count was nearly significant (p=.O8).

Group

FIGURE 4. Worm counts at necropsy.
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Discussion

The reduction in FEC for the sheep in group 3 within a week of the introduction 

of sericea lespedeza shows it to be highly effective at reducing fecundity of female 

worms, if not eliminating the worms themselves. The 99% reduction is on par with the 

drop in FEC observed in groups 2 and 4 when they were dewormed using levamisole and

albendazole.

These findings are similar to those seen by Min et al. (2004) in goats grazing 

sericea lespedeza forage and infected by H. contortus. The results also support the 

findings of Niezen et al. (1998) in sheep fed CT containing sulla, and Athanasiadou et al. 

(2000) in sheep given CT containing Quebracho extract. The quicker drop in FEC seen 

in this study (within four days) compared to the slower decline seen by Athanasiadou et 

al. (2000), over 6 weeks, is of interest due to the similarity in experimental parameters. 

Both declines follow the onset of treatment with food of similar CT content (44g and 52g 

of CTZkg). The difference is indicative either of a different effect of tannins on different 

species of worm (Athanasiadou’s experiment used Trichostrongylus colubriformis 

larvae), or of the variant effect of different types of condensed tannins with varying 

chemical structure on ruminant or parasite physiology, a result noted by Athanasiadou et 

al. (2000; 2001). The quick drop seen in this study indicates that sericea lespedeza may 

have greater practical application potential in treating animals infected by H. contortus 

and minimizing pasture contamination than Quebracho extract. Further studies to assess 

sericea lespedeza’s efficacy against different parasites, such as T. colubriformis, will also 

help to define its realm of use.
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The increase in FEC after day 60 for test groups previously eating sericea 

lespedeza indicates that the mechanism of egg reduction was primarily through limiting 

fecundity among female worms, and not in worm elimination. The dramatic increase in 

FEC by day 68 indicates a lack of lasting effect of CT on worm health.

PCV data support the conclusion that CT does not cause the expulsion of 

parasites. Animal health as gauged by anemia steadily declines for all animals 

throughout the experimental period. Around day 54 the PC Vs begin to stabilize, which 

can be attributed to the end of larval inoculation the prior week. The large jump in PCV 

in group 1 between days 48 and 54 can be attributed to the removal of data for the sickest 

sheep after treatment was administered.

Final worm counts indicate that the ability of CT to eliminate helminthes was 

limited to existing, established populations. Comparing the group treated at the 

experiment’s beginning and fed bermudagrass hay (Group 2) to the group receiving no 

treatment and fed CT hay (Group 3), we can see that they are essentially equal. The same 

is true for the two groups that had been fed CT hay (Groups 3 and 4), one chemically 

treated and one not. It is possible that condensed tannins have the same decremental 

effect on existing populations as traditional anthelmintics, but no lasting ability to kill 

worms that are incoming.

A proposed hypothesis for such an effect is that condensed tannins cause a sudden 

shift in stomach/abomasums environment. This quick change causes worms to expel 

themselves. Worms entering the already changed environment experience no such 

sudden shift. To test this theory, studies using an “on/off” diet could be very
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enlightening. If periodic changes in diet were more effective at reducing worm burdens, 

it would be a strong argument for the environmental change hypothesis.

Research by Paolini et al. (2003c) showed that the effects of Quebracho extract 

varied with the larval stage of Trichostrongylus colubriformis and Teladorsagia

circumcincta. Their results indicated that the effect on adult larvae was limited to

reduced fecundity, while incoming L3 larvae were mortally affected. Worm populations 

recovered were two-thirds lower for sheep which had been receiving Quebracho extract 

while being given a larval inoculum than for sheep not receiving the extract. This is in 

contrast to our results which show a lethal effect only for established populations and not 

for incoming larvae. This discontinuity can be attributed either to differences between 

worm species, tannin structures, or both.

It has been shown that high CT concentrations can decrease the digestibility and 

palatability of food, and thereby decrease food intake (Athanasiadou et al., 2000, 2001; 

Barry and McNabb, 1999; Waghom et al., 1994). Decreased food intake for sheep 

offered sericea lespedeza could partially explain low PCVs for those groups. It is also the 

likely cause of the spike in PCV on day 68 for those animals. Upon availability of non- 

CT hay, animals in groups 3 and 4 may have temporarily increased their food intake, 

thereby increasing their nutrition and PCV. This increased consumption ended before 

day 75, and PCVs had returned to near previous levels by that time. Additional research 

to ascertain the effect of sericea lespedeza on PCV independent of parasite infection 

could answer many questions related to this result.

In summary, condensed tannin containing forage sericea lespedeza was shown to 

be highly effective at reducing fecal egg output among Gulf Coast Native sheep, and
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therefore may prove a useful practical tool for reducing pasture contamination by H. 

contortus. It also appears to be useful for eliminating established, adult worm 

populations. Sericea lespedeza did not, however, significantly reduce ovine anemia and 

effect on female helminth fecundity quickly diminished when CT food was removed. 

Growth of condensed tannin forage in pastures or use as an additional or primary feed in 

hay shows great potential as a supplement or alternative to traditional synthetic 

anthelmintics. The outlook for hay is particularly promising as it is not subject to the 

disadvantages faced by fresh forage previously discussed and appears to retain significant 

worm combating properties.
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