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Abstract: Purpose of the Study: The present work aimed to evaluate the effect of three deworming methods on body
weight gains in buffaloes raised in silvopastoral systems (SPS).

Methods: Thirty buffaloes were divided into three groups (ten per group) as follows: 1) Albendazole 10 g + 1.3 g of cobalt
sulfate at one week of age and 14 days later; 2) Albendazole 10 g + 1.3 g of cobalt sulfate at one week of age and 14
days later, then at 6 months and 14 days later; 3) lvermectin 1 g at 30 days of age and then at six months of age. Birth,
weaning (9 months), and final (18 months) weight were registered, and daily weight gains were calculated. The
McMaster technique was used to evaluate the presence of parasites.

Results: The overall prevalence of parasites in the animals evaluated was 93.33%. The most common parasites were:
Strongylus sp., Neoascaris sp., Moniezia sp., and Eimeria sp. Before the application of the dewormers, initial values in
G1, G2, and G3 were 360, 350, and 210 hpg/opg; after the application of the treatments, 60, 25, and 20 hpg/opg were
obtained, respectively. Buffaloes in G2 showed significantly (P=0.046) high final weights (415.10+23.76 kg) compared to
G1(354.80+46.71 kg) but showed no difference with G3 (374.80+43.60k).

Conclusion: It is concluded that albendazole at 10 g and a repeat at six months of age can be used in buffalo breeding in

SPS, which could help to implement regenerative livestock programs, decreasing the use of lvermectin.
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INTRODUCTION

The water buffalo was introduced to Bolivia in 1964
from Brazil, and it is estimated that there are currently
around 50,000 animals distributed in the country.
Initially, the objective of buffalo breeding was the
conservation and preservation of the species; however,
since 2013, buffalo production has been used for the
production of meat and milk in alternative grazing
systems such as Voisin rotational grazing (PRV) and
Silvopastoral Systems (SPS) [1].

SPS is a particular type of agroforestry system that
combines animals, forages, plants, and trees in the
same area that could be adopted to provide thermal
comfort to animals through the shade provided by trees
[2]. Water buffalo rearing in SPS has become a

*Address correspondence to this author at the Latin American Buffalo Center,
Carrera 68 No. 42-25 Medellin, Colombia; Tel: +57 310 5059801;
E-mail: investigacionbufalina@gmail.com

promising alternative to improve rearing conditions in
the tropics compared to traditional systems [3, 4], as
they improve animal welfare [5, 6] and increase
productivity [7, 8]. In addition, it has been reported that
animals raised in SPS show low amounts of parasites
[5, 6], possibly because in these systems exist a varied
fauna in the soil that contributes to the rapid
decomposition of excreta. The rotation of pastures
reduces cattle access to the infective stages of
parasites [9].

Gastrointestinal parasitism in water buffalo causes
significant economic losses, especially when parasite
loads are high, resulting in reduced weight gain or even
death of animals, particularly young animals [10, 11].
Gastrointestinal nematodes are the most frequent
parasites of ruminants worldwide and represent a
problem in production units [12]. The most frequent
nematodes identified in young buffaloes are:
Trichostrongylus sp., Strongyloides sp., Trichuris sp.,
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and the protozoan Eimeria sp. and the tapeworm
(Cestoda) Moniezia sp., among others genus [10, 13,
14].

The control of gastrointestinal nematodes in
ruminants has been mainly based on the administration
of dewormers, and it has been reported that it causes
the appearance of resistant parasites [15], so SPS and
paddock rotation could be an alternative for the
management of ruminants in tropical systems.
Therefore, the objective of the present work was to
evaluate the effect of three deworming methods on
body weight gains in buffaloes raised in SPS.

MATERIALS AND METHODS

This work was performed between 2019-2020 in
Belonging to Saint Simon Major University, located 232
Km from Cochabamba City, 17°10'58" de latitude south
64°78'76" de longitude west, 219 ovsl, average annual
temperature 26°C, humidity 75-80% and average
annual rainfall 3850 mm [16]. For sample collection, the
animals were handled according to the ethical
guidelines of the Faculty of Agricultural, Livestock, and
Forestry Sciences "Martin Cadenas" (FCAPyP) of the
Saint Simon Major University (UMSS) and based on
Bolivian laws for the protection of experimental animals
(Law No. 4489 and Law No. 700).

Animals

Thirty young buffaloes were allocated into three
groups (five males and five females). The calves were
born between January and April 2019. Each group was
assigned to one of the following treatments: 1)
Albendazole 10 g + 1.3 g of cobalt sulfate (Vetalben®,
Laboratorios Quimtia, Peru) at one week of age with
reinforcement at 14 days later; 2) Albendazole 10 g +
1.3 g of cobalt sulfate (Vetalben®, Laboratorios
Quimtia, Peru) at one week of age with reinforcement
at 14 days and a third dose at 6 months of age and a
reinforcement at 14 days later; 3) Ivermectin 1 g
(lvermic 1%®, Laboratorios Microsules Uruguay S.A.)
at 30 days and reinforcement at six months of age. The
quantity of each protocol was adjusted to the weight
according to the manufacturer's instructions. In
addition, the animals were subjected to a sanitary
program for the control of foot and mouth disease
(Biaftogen®, Biogénesis Bagd) and Clostridia
(Providean Clostridial 8®, Tecnovax).

The mothers of the buffaloes were milked once a
day between 5:00 and 6:00 hours (mainly three-
quarters of the udder). The calf was used as a stimulus

to promote milk ejection. After milking, the calves were
kept with the mother, so they were fed with one of the
quarters of the udder and residual milk. The calves
were separated from dams each day at noon and
stayed separated in some barns with grass and water
until the next day at a milking time until weaning.
Animals were grazed in an SPS system distributed in
15 paddocks of 38 hectares with 85% of native

grasses:  Panicoideae:  Andropogon, Axonopus,
Cenchrus, Coix, Digitaria, Echinochloa, Eriochloa,
Hyparrehenia, Melinis, Panicum, Paspalum,
Pennisetum, Setaria, Stenotaphrum, Tripsacum.

Panicoideae, Chloridoideae y Ehrhartoideae (leersia)
and 15 % of improved pastures Brachiaria MG5,
Brachiaria mulato |l, Brachiaria Brizanta, Brachiaria
decumbens y Megathyrsus maximus (mombasa). Each
paddock has a water source and trees for shade
(Gmelina arborea, Tabebuia sp., Alnus sp., Ficus sp.,
Guarea guidonia, Terminalia sp., Psidium guajava).
Additionally, animals were supplemented with minerals
once a week.

Sampling and Parasitological Analysis

Before starting the administration of the dewormers,
a sample of 10 gr of feces was obtained directly from
the rectus and transferred to polyethylene bags (20 x
30 cm), refrigerated at 4 °C, and transported to the
laboratory CATREN-Valle Sacta. The McMaster
Technique was used; coccidial oocysts (opg) and
nematode eggs (hgp) were determined using a
saturated sugar-salt solution (1 L of saturated NaCl
solution with 500 g of sugar). The intensity of infection
was determined by multiplying by 50 the number of
eggs and oocysts counted in the two-chamber reticles,
according to the methodology used by Pinilla [17]. The
oocysts and eggs were characterized with the
methodology of Rodriguez et al. [18] and Alcala-Canto
and Figueroa [19].

All animals were weighed at birth, weaning, and 18
months old using an electronic scale (ALLFLEX, Model
F600, Brazil). Likewise, the monthly weight gains (kg)
and the daily weight gains (kg) will be calculated.

Statistical Analysis

Weight gains were calculated and compared using
a mixed linear model for repeated observations (JMP®,
1989-2019), using as variables the treatment (G1, G2,
and G3) and weight (birth, weaning, 18 months), the
interaction between group and weight as fixed effects,
and the animal within the group as an aleatory effect.
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Data were evaluated for normality before ANOVA. The G3 were 360, 350, and 210 hpglopg; after the
least significant difference (LSD) criterion was used for treatments, the results were 60, 25, and 20 hpg/opg. A
mean comparisons. The effect of sex was not reduction of 83.33, 92.85 y 90.47%, respectively, have
considered as part of the model due to a lack of been observed. No clinical signs related to parasitosis
statistical differences. Tukey tests were used for  Wwere observed in the present study. Table 1 shows the
comparisons, and p<0.05 were considered statistically different parasitic genera found in the study, of which
significant. The prevalence of parasitosis was  the most prevalent ones were: Strongyloides sp.,

determined by dividing the number of positive animals ~ Neoascaris sp., Moniezia sp., y Eimeria sp. (Figure 1).
by the total number of animals in the population After six months of age, no parasites were recorded in

sampled by a group. The results obtained were the three groups of animals evaluated.

analyzed using descriptive statistics.

Table 2 shows the weight gains of the calves at

different times. No significant differences were

RESULTS observed at birth (P=0.25) and nine months (P=0.70).
However, the final weight was higher in G2 (P=0.046),

The overall prevalence of parasites in the animals 60 kg more compared to G1, but with no differences

evaluated was 93.33 % (n=28). Before the application compared to group 3.
of the dewormers, the initial egg count in G1, G2, and

Table 1: Genus, Number, and Prevalence of Parasite Infections in Buffaloes Raised in the SPS System

Genus Positive (n) Prevalence (%) Intensity of infection (opg/hpg)
G1 G2 G3 G1 G2 G3 G1 G2 G3
Strongylus sp. 6 3 6 60 30 60 60 30 60
Neoascaris sp. 5 7 5 50 70 50 130 120 130
Moniezia sp. 9 9 9 90 90 90 250 170 250
Eimeria sp. 3 5 3 30 50 30 50 100 50

A) ; "B) I "D) e

E) ~F) G) H)

©

Figure 1: Gastrointestinal parasite eggs found in calf feces, using the McMaster technique, at CATREN-Valle Sacta: A, B)

Strongylus sp.; C, D) Neoascaris sp.; E, F) Moniezia sp.; G, H) Eimera sp.
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Table 2: Weight Gains in Buffaloes at Birth, at Nine Months of Age, and at 18 Months

Group Birth Weight Weaning Weigh (9m) Final weight (18 m)
(P-value=0.2564) (P-value=0.703) (P-value=0.046)
G1 37.4040.22 213.60+57.74 354.80+46.71°
G2 37.80+0.29 253.50+35.28 415.10+23.76"
G3 37.20+0.24 211.60+33.63 374.80+43.60"°

*BDifferent letters in each column indicate significant statistical differences by group effect.

Table 3: Calculated Monthly and Daily Weight Gains in Buffaloes from Birth to 18 Months

Group Monthly weight gain Daily weight gain
(P-value=0.0153) (P-value=0.0153)
G1 16.71+0.82B 0.55+0.2°
G2 19.83+0.74A 0.66+0.02"
G3 17.72+0.73AB 0.59+0.02"°

ABDifferent letters in each column indicate significant statistical differences by group effect.

Table 3 shows the monthly and daily weight gains of
the buffaloes. Higher monthly (P=0.01) and daily
(P=0.01) weight gains were recorded in group 2
animals concerning group 1 animals, but no differences
were observed concerning group 3 animals (P>0.05).

DISCUSION

Buffaloes are easily adapted to wet and swampy
soils, which is an advantage for producers who own
land under this condition. However, these
environments are suitable for spreading bacteria and
parasites in adult animals, especially young ones [20].
The overall prevalence of parasites in the animals
evaluated was 93.33 %. However, no animal showed
signs of disease during the present work due to
gastrointestinal parasites. Generally, buffaloes are
considered resistant to clinical diseases related to
gastrointestinal parasites [21]. Buffalo calves from the
present study remained in contact with their mothers
after delivery, which ensured the transfer of passive
immunity [22]. Therefore, parasitic infections may have
been subclinical in all animals due to pre-immunity
against parasites. Likewise, according to Rodriguez et
al. [18], the intensity of the infection was less than 300
opg/epg per gram, which is considered a mild infection.

The prevalence of parasites in the present study
was high compared to studies in calves reported in
Romania (86.80 %) [23], Mexico (60.00 %) [10], and
India (32.50 %) [14]. It is important to mention that the
mothers of the buffalo calves evaluated were not
dewormed. Therefore, in previous studies, it is
mentioned that some parasites have the ability to cross

the placenta and infect the whelks before birth, in
addition to trans-mammary transmission [18, 24]. In
addition, agro-climatic conditions (temperature and
humidity) of the regions where the buffalo are reared
represent a favorable environment for the lifecycle of
parasites [10, 17].

After deworming, a reduction in parasites was lower
than 100% (range 83-92%), showing some degree of
dewormer resistance. This was observed in a study
with buffalo calves in the Mexican tropics, where the
efficiency of different dewormers was found to be =
94% for gastrointestinal nematodes of the Strongylidae
family [15]; the authors conclude that indiscriminate
use, under or overdosing, as well as genetic
mechanisms could be associated with this problem.

Prada-Sanmiguel and Plazas-Caro [24], regarding
the elimination of eggs per gram of fecal matter of the
order Strongylida and the genera Strongyloides,
Neoascaris, and Eimeria in buffaloes from different
ages found in animals under 12 months of age the
most constant parasite eggs throughout the year were
Strongyloides sp. and oocysts of Eimeria sp; in the
group from 13 to 36 months of age and older than 37
months, the most constant parasites were of the order
Strongylida and the genus Eimeria sp, being the eggs
of Trichuris sp.

From the results of this research, at birth,
Strongyloides,  Neoascaris  vitulorum,  Moniezia
benedeni y Eimeria were identified. Ledn [25] reported
that albendazole at 15% presented a greater effect on
gastrointestinal parasites in buffalo calves compared to
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Ivermectin at 1.5%. In the present work, a similar result
was evidenced at albendazole at 10%, compared to
Ivermectin at 1%. In addition, final weights in G2 were
higher (P=0.046) than those obtained in G1 but no
differences with G3. It is known that one of the
problems with the use of ivermectins is that their
excretion in the feces affects some insects associated
with manure, especially their larval forms, which has
been observed to delay the degradation of fecal matter
and the incorporation of nutrients in the soil, in addition
to adverse effects on water reserves [26, 27].

After six months of age, no parasites were recorded
in the three groups of animals evaluated, similar to
what has been found in other studies [28]. It is
important to mention that the buffaloes in the present
study were raised in SPS, which are systems that
combine shrubs/trees and forages with livestock
activities, which is related to good land use policies,
productivity, and socioeconomic benefits [29]. It has
also been observed that they can decrease parasite
loads in animals. Soca et al. [30] found significant
differences in favor of the SPS, which showed lower
parasite infestation values in both seasons (dry and
rainy) with respect to the ftraditional system.
Additionally, previous studies in cattle have shown that
rotational grazing is a potential strategy to reduce
livestock losses caused by high ecto- and endoparasite
loads in cattle, especially in the hot and wet seasons
[31]. This could be explained by the fact that these
systems favor the rapid decomposition of excreta and
pasture rotation, which reduces the exposure of cattle
to the different infective stages of parasites [9].
Additionally, the inclusion of trees in pastures has been
related to a decrease in parasitic diseases by
Haemonchus and Ostertagia in buffaloes due to the
presence of condensed tannins and polyphenols with
antiparasitic effect [5].

CONCLUSIONS

The findings of the present study represent an
important step for future studies to develop sustainable
control programs in alternative production systems
such as SPS. Rearing buffaloes in SPS can use
albendazole at 10% and a repeat at six months of age,
which could help the implementation of regenerative
livestock programs by decreasing the use of
Ivermectin.
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