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Abstract. The present study aimed to evaluate the influence exerted by the administration of bird’s-foot trefoil
(Lotus corniculatus) hay on the digestive strongyles egg count from sheep faeces. Two groups of 30 individuals
each were included in the study. The control group received coarse fodder consisting of plain hay while the
experimental group additionally received trefoil hay. Faecal samples were collected from each group on
experimental days 0, 7, 14, 21 and 28. The samples were examined using the McMaster method. The therapeutic
efficacy of trefoil was evaluated using the FECRT method. The administration of trefoil hay lead to a decrease of
the parasite egg shedding rate by 22.05% after 7 days, by 48% after 14 days, by 37.68% after 21 days and by
24.41% after 28 days following administration. The difference between groups could be observed on days 14
(p<0.01), 21 (p<0.001) and 28 (p<0.0001), demonstrating that bird’s-foot trefoil hay can be used in the control of
gastrointestinal strongyles in sheep.
Keywords: Lotus corniculatus; Gastrointestinal strongyles; Efficacy.
Cercetări preliminare privind controlul parazitismului cu strongili gastrointestinali la ovine cu Lotus
corniculatus
Rezumat. În studiul prezent s-a urmărit influența pe care o are administrarea de fân de ghizdei (Lotus
corniculatus) asupra evoluție eliminărilor de ouă de strongili digestivi la ovine. În acest sens au fost luate în
studiu două loturi a câte 30 de ovine. Lotul martor a primit, ca furaj grosier, doar fân de câmpie, în timp ce
lotul experimental a primit și fân de ghizdei. De la fiecare lot au fost recoltate probe de fecale în zilele 0, 7,
14, 21 și 28 ale experimentului, care au fost examinate prin metoda McMaster. Eficacitatea terapeutică a
ghizdeiului a fost apreciată prin metoda FCRT. Prin administrarea fânului de gh izdei s-a putut observa o
reducere a încărcăturii parazitare cu 22,05% după 7 zile, cu 48% după 14 zile, cu 37,68% după 21 de zile și
cu 24,41% după 28 de zile de administrare. Diferența dintre loturi s -a putut observa în zilele 14 (p<0,01),
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21 (p<0,001) și 28 (p<0,0001). Rezultatele obținute demonstrează că fânul de ghizdei poate fi folosit în
controlul parazitismului gastrointestinal la ovine.
Cuvinte cheie. Lotus corniculatus; Strongili digestivi; Eficacitate.
Received 17.02.2021. Accepted 15.04.2021.

Introduction

Tannins have beneficial effects, following their
binding to proteins, such as reducing bloating
and methane gas production (which acts as a
green-house effect inducing gas) (RamirezRestrepo et al., 2005, Terril et al., 2012,
Novobilski et al., 2011).

Gastrointestinal
(GIT)
helminths
are
responsible for the main parasitic diseases
which lead to economical loss in the small
ruminants farming sector. The diseases induce
decreases in terms of output, growth rate and
mortality (in case of massive infestations)
(Aguerre et al., 2018). On the other hand, they
lead to increased maintenance costs in terms
of medication necessary for the treatment of
these parasitic conditions. The most common
and, at the same time, the most pathogenic
GIT helminth of small ruminants is
Haemonchus contortus (Basier et al., 2016).

Lotus corniculatus (bird’s-foot trefoil) is a
perennial, belonging to the leguminous plants
family. It can grow on meadows, on roadsides
or on vacant lots. Trefoil is a widely spread
plant that easily adapts to any types of soil or
climate.
Due to the demonstrated beneficial effects of
tannins on digestibility and due to their
inhibiting effect on the development of
helminths, most researches concentrated their
efforts on diets that included plants rich in
tannins (L. corniculatus, L. pedunculatus,
sainfoin). The agricultural sector from
temperate areas is in need of new technologies
to incorporate plants that are rich in tannins in
animal diets while countries from the tropical
and wet areas should use leaves from trees and
bushes that have high concentrations of
tannins (Huang et al., 2018)

Chemoresistance is an important issue
encountered
in
the
fight
against
gastrointestinal helminths. The existence of
chemoresistance has been demonstrated by a
study conducted in 2010, on several
antiparasitic drugs (Levamisole, Moxidectin,
Albendazol,
Ivermectin,
Nitroxynil,
Disophenol, Trichlorfon and Closantel) which
revealed the presence of this phenomenon
towards all the listed molecules (Alfredo et al.,
2010).
The antiparasitic effects of condensed tannins,
which are found in various plants (Lotus
corniculatus,
Sanguinaria
canadensis,
Chycorium intibus), were tested in hopes of
using them as alternatives to classic
anthelmintic medication, in order to prevent
chemoresistance. Condensed tannins are
secondary compounds of plants that adhere
tightly to plant proteins, decreasing their level
of decomposition in the rumen, under
conditions of pH = 6-7. The protein complex
dissociates at a pH level lower than 3.5,
conditions that are met in the abomasum,
leading to an increased absorption of essential
amino acids in the small intestine.

Based on these premises, the present study
assessed the efficacy of bird’s-foot trefoil on
reducing the GIT strongyles egg-shedding rates
in sheep.
Materials and methods
Experimental protocol
The study included two groups, each counting
30 Țurcana sheep, aged between 1-5 years.
The experiment was conducted in the period
February-March 2020 during which the sheep
were constantly in stable confinement. During
the entire experimental period, both groups
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received water ad libitum and they were fed
≈400g of corn/day/animal.

Faecal sample collection and examination
Faeces were collected directly from the
rectum of each sheep from the control and
experimental group on experimental days 0, 7,
14, 21, 28. The samples were separated and
refrigerated prior to examination. The
examination was performed using the
McMaster method, in order to determine the
eggs per gram of faeces (E.P.G.). The
anthelmintic efficacy was determined using
the FECRT formula:

The control group received 2 meals consisting
of plain hay/day, for 4 weeks.
The experimental lot was fed 2 meals of
bird’s-foot trefoil hay during the first week
followed by one plain hay meal in the
morning and one trefoil (L. corniculatus) hay
meal in the evening during the following 3
weeks.

E%
E=

E.P.G. prior treatment (day 0)− E.P.G. day 14
x 100
E.P.G. on day 0

Statistics

No significantly different EPG values were
recorded for the control group between day 0
and days 7, 14, 21. However, there were
significant differences between day 0 and day
28 (p<0.001) but in terms of increased GIT
strongyle egg shedding.

The statistical calculations were performed
using the statistical functions of the Microsoft
Excel
program,
while
the
statistical
interpretation of results was performed using
the Student’s t test (TTEST).

The efficacy of bird’s-foot trefoil hay, calculated
using the FECRT formula, was as follows:
22.05%, 48%, 37.68% and 24.41% within 7,
14, 21 and 28 days post-administration,
respectively.

Results
Gastrointestinal
strongyle
egss
were
identified following the McMaster tests that
were performed before, during and at the end
of the experiment. The results obtained
following coproscopy are presented in tables
1 and 2.

The parasite load in the case of the control
group compared to 0 varied as follows: 1.20%
decrease within 7 days, 14.21% decrease
within 14 days, then the values increased by
9.63% within 21 days and by 89.39% within
28 days.

According to the Microsoft Excel Student’s T
test, the p value on experimental day 0 was >
0.5 demonstrating the lack of significant
differences in EPG values at the beginning of
the experiment. No significant differences
were noticed on day 7 of the experiment
either (p>0.5).

The comparative evolution of the parasite load
of the two groups is presented in figure 1.
Discussions

Significant differences between the two
groups were noticed on experimental days 14
(p <0.01), 21 (p <0.01) and 28 (p<0.0001).
When comparing the EPG calculated for the
experimental group on day 0 to the values
calculated on days 7, 14, 21, and 28, results
varied significantly on day 14 and day 21
(p<0,01; p<0,05) however, the variation was
not as significant on days 7 and 28 (p<0,3;
p<0,1).

A decrease was noticed during the first phase
of the experiment when the animals were
exclusively fed with bird’s-foot trefoil hay.
The diet of the animals from the experimental
group suffered modifications after the first
week (from 2 bird’s-foot trefoil hay meals/day
to one bird’s-foot trefoil hay meal+ plain hay
meal/day) due to the fact that the bitter taste
of bird’s-foot trefoil lead to a decrease in the
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appetite of the animals. Despite cutting the
trefoil intake in half, the parasite load level
stayed inferior to the initial level and to that
recorded for the control group throughout the
entire study period. It appears that the
sterilising effect of trefoil on GIT strongyle
females led to a decrease in the number of eggs
shed/gram of faeces in the case of the group
fed with bird’s-foot trefoil.

Similar studies were conducted by Heckendorn
et al. in 2007, comparing the group that
received tannin-containing plants to the
control group. The results showed significant
decreases in the overall daily egg shedding rate
of H.contortus in faeces (chicory: 89%, bird’sfoot trefoil: 63%, sainfoin: 63%) and a
decreasing tendency in the case of H. contortus
adults (chicory: 15%, bird’s-foot trefoil: 49%,
sainfoin: 35%). Cessation of feeding the
animals tannin-containing plants did not lead
to a significant increase in the number of eggs
in faeces, thus suggesting that the decrease in
parasite egg elimination is durable.

On the other hand, in the case of the control
group, which was only fed plain hay, we
recorded a high increase of EPG on day 21 and
day 28.

Table 1. EPG in animals fed with L. Corniculatus
EXPERIMENTAL GROUP
Day
Total EPG
EPG average
Standard deviation
Standard average error

0

7

14

21

28

23350

18200

12050

14550

17650

778.333

606.666

401.666

485

588.333

609.36

484.54

233.59

238.95

420.94

±111.254

±88.464

±42.648

±43.625

±76.851

Table 2. EPG in animals from the control group
CONTROL GROUP
Day

0

7

14

21

28

TOTAL EPG

20750

20500

17800

22750

39300

EPG average

691.666

683.333

593.333

758.333

1310

Standard deviation

418.964

294.294

289.688

350.881

758.219

Standard average error

±76.492

±53.730

±52.889

±64.061

±138.431

Figure 1. Dynamics of the parasitic load (percentage-wise)
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Acharya et al. (2014) from the USA, reported in
an in vitro study, an efficacy rate of 98.5% and
96.5% respectively, in decreasing the ECRT of
H. contortus, following the use of Sanguinaria
canadensis and Lotus corniculatus root extractbased diluents at a concentration of 50 mg/ml.
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