
1/9

ISSN 1984-2961 (Electronic)
www.rbpv.org.br

Original Article

Rev Bras Parasitol Vet 2025; 34(3): e006925 |  https://doi.org/10.1590/S1984-29612025055

This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited.

Variation in the hatching rate of larvae of four tick species 
from laboratory colonies

Variação na taxa eclosão de larvas de quatro espécies de carrapatos de 
colônias laboratoriais

Ygor Henrique da Silva1* ; Marisa Beatriz da Silva Rocha1 ; Ester Oliozi Marré1 ; 
Manuela Pimentel da Motta1 ; Brena Gava Guimarães1 ; Thais Ribeiro Correia Azevedo1 ; 

Guilherme Marcondes Klafke1,2 ; Barbara Rauta de Avelar1 ; Diefrey Ribeiro Campos1 ; 
Fabio Barbour Scott1 

1Universidade Federal Rural do Rio de Janeiro – UFRRJ, Instituto de Veterinária – IV, Departamento de Parasitologia – DPA, Seropédica, 
RJ, Brasil

2Instituto de Pesquisas Veterinárias Desidério Finamor – IPVDF, Eldorado do Sul, RS, Brasil

How to cite: Silva YH, Rocha MBS, Marré, EO, Motta MP, Guimarães BG, Azevedo TRC, et al. Variation in the hatching rate of 
larvae of four tick species from laboratory colonies. Rev Bras Parasitol Vet 2025; 34(3): e006925. https://doi.org/10.1590/S1984-
29612025055

Received May 5, 2025. Accepted August 19, 2025.
*Corresponding author: Ygor Henrique da Silva. BR 465, Km 7, s/n, Anexo I do IV, CEP 23890-000, Seropédica, RJ, Brasil, +55 82 999043926, 
yhenrique@ufrrj.br. 
Assistant Editor: Darci Moraes Barros-Battesti

Abstract
The objective of this study was to evaluate the hatching percentage of tick larvae of Amblyomma sculptum, 
Dermacentor nitens, Rhipicephalus linnaei, and three strains of Rhipicephalus microplus. The egg masses laid 
by females of each tick species were weighed in different amounts (125, 250 and 500mg), placed in adapted 
3 and 5 mL syringes, and incubated at 27°C and 80% relative humidity for 25 days for A. sculptum and 21 days 
for the remaining species. After this period, larval hatching rate was evaluated and data were analyzed through 
correlation and comparison between groups. The results showed that the average hatching rates varied from 
27.9% to 42.2% for A. sculptum, 86.6% to 87.7% for D. nitens, 74.4% to 80.0% for R. linnaei, and R. microplus: 
75.3% to 82.6% (UFRRJ strain), 64.6% to 72.2% (Mozo strain), and 71.8% to 75.2% (Porto Alegre strain). Although 
statistically significant differences were observed in the mean percentages between groups, the correlation was 
weak. We concluded that the weight of the egg masses and the volume of the containers did not significantly 
affect larval hatching.

Keywords: Colony, ixodids, egg viability.

Resumo
O objetivo do estudo foi avaliar o percentual de eclosão de larvas de carrapatos das espécies de Amblyomma 
sculptum, Dermacentor nitens, Rhipicephalus linnaei e três cepas de Rhipicephalus microplus. A oviposição das fêmeas 
de cada espécie foi pesada em diferentes medidas (125, 250 e 500 mg), acondicionada em seringas adaptadas de 
3 e 5 mL e as seringas foram incubadas a 27°C e 80% de umidade relativa por 25 dias para A. sculptum e 21 dias 
para as demais espécies. Após esse período foi avaliado o percentual de eclosão de larvas, com os dados analizados 
por correlação e por comparação entre os grupos. Como resultados, foi observado que os percentuais médios 
de eclosão entre os grupos variaram de 27,9 a 42,2% para A. sculptum, de 86,6 a 87,7% para D. nitens, de 74,4 a 
80,0% para R. linnaei e para R. microplus de 75,3 a 82,6% (cepa UFRRJ), 64,6 a 72,2% (cepa Mozo) e 71,8 a 75,2% 
(cepa Porto Alegre). Apesar das diferenças estatísticas dos percentuais médios entre os grupos, estes tiveram 
uma fraca correlação. Conclui-se que o peso das massas de ovos e o volume dos recipientes não interferiram 
significativamente na eclosão das larvas.

Palavras-chave: Colônia, ixodideos, viabilidade de ovos.
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Introduction
Ticks of the family Ixodidae (Acari: Parasitiformes) are hematophagous ectoparasites that affect a wide range 

of hosts, including humans. Among the species of the Ixodidae family, Amblyomma sculptum, Dermacentor nitens, 
Rhipicephalus microplus and Rhipicephalus linnaei are the main ticks reported parasitizing pets and humans 
(Otranto et al., 2021; Nogueira et al., 2022). The importance of these ectoparasites lies in the skin lesions and 
hypersensitivity reactions caused by salivary secretions during blood feeding (Barros-Battesti  et  al., 2006; 
Rodrigues et al., 2010; Barbosa et al., 2023) and also because they act as vectors of pathogens relevant to One Health, 
such as Rikettsia rickettsii, the agent of Brazilian Spotted Fever, a disease with high human lethality, transmitted by 
A. sculptum and, in some regions, by R. linnaei (Almeida et al., 2013; Dantas-Torres et al., 2024). Ehrlichia canis and 
Babesia vogeli, which cause canine ehrlichiosis and babesiosis, respectively, transmitted by R. linnaei. Furthermore, 
this tick is common in peri-urban environments, increasing the risk of human infestation (Nogueira et al., 2022; 
Dantas-Torres et al., 2024). Rhipicephalus microplus, a vector of Babesia bovis, Babesia bigemina, Anaplasma marginale 
and Theileria equi, and D. nitens, is associated with the transmission of Babesia caballi, negatively interfering with 
the productivity of cattle and horses. Annual economic losses related to the treatment and control of these tick 
infestations are estimated at R$ 17.6 billion (Díaz-Sánchez et al., 2020; Barros et al., 2024).

Given their significance, ticks have been the focus of research aimed at better understanding their biological 
characteristics and vector capacity and developing new control methods. The use of synthetic and natural chemicals 
with acaricidal activity remains the primary strategy employed to manage infestations (Otranto  et  al., 2021; 
Obaid et al., 2022). However, the development and approval of these compounds require rigorous testing conducted 
both in vitro and clinical efficacy studies using animal models (Otranto  et  al., 2021). Therefore, establishing 
and maintaining tick colonies is essential not only for conducting these tests but also for advancing studies 
related to physiology, biochemistry, and other aspects of the biology of these arthropods (Borges et al., 1999; 
Calligaris et al., 2013; Labruna & Faccini, 2020).

Studies on tick biology have reported the influence of various biotic (such as host species and predators, such 
as fungi, bacteria, and nematodes) (Daemon et al., 1998; Cafarchia et al., 2015; Ma et al., 2016) and abiotic factors 
(including temperature, humidity, photoperiod, and gas concentration) (Despins, 1992; Bellato & Daemon, 1997; 
Labruna, 2018; Labruna & Faccini, 2020; Sales et al., 2024) that affect their development. However, even under 
controlled biotic and abiotic conditions, variable results are sometimes observed for biological parameters 
compared to those reported in the literature. These include differences in the molting rate from immature stages to 
adulthood, female weight, weight and shape of egg masses, and larval hatching rate (Dipeolu, 1991; Despins, 1992; 
Serra-Freire & Furlong, 1993; Ma et al., 2016; Labruna & Faccini, 2020).

The hatching rate of tick larvae is a crucial parameter in the evaluation of biological and control studies, 
particularly for in vitro and in vivo testing of ectoparasiticides (Drummond et al., 1969; Figueiredo et al., 2018). 
Although some publications report varying hatching rates for larvae of different tick species (Szabó et al., 2009; 
Ma et al., 2016; Labruna, 2018; Labruna & Faccini, 2020; Sales et al., 2024), no one has thoroughly assessed a colony 
established over an extended period. In this context, it is essential to investigate colonies maintained long-term to 
better understand variations in hatching rates and to enhance control strategies for these ectoparasites. Therefore, 
this study aimed to evaluate variation in larval hatching rates of the tick species A. sculptum, D. nitens, R. microplus 
(UFRRJ, Mozo, and Porto Alegre strains), and R. linnaei maintained in laboratory colonies.

Materials and Methods

Study location
This study was conducted at the Laboratory of Experimental Chemotherapy in Veterinary Parasitology (LQEPV), 

part of the Department of Animal Parasitology at the Veterinary Institute of the Federal Rural University of Rio de 
Janeiro (UFRRJ), located on the Seropédica Campus, Rio de Janeiro, Brazil.

Origin of the ticks
The ticks used in this study originated from laboratory colonies of A. sculptum, D. nitens, R. microplus and 

R. linnaei. Ticks were collected following the protocols used to maintain the laboratory colony. For the heteroxenic 
species A. sculptum and R. linnaei, naive rabbits were artificially infested after fixing fabric hoods with Una glue 
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(Neitz et al., 1971) to the back and ears, respectively. The animals used to maintain the A. sculptum colony were 
infested with 100 unfed couples aged approximately 35 days; the engorged females were recovered on the 10th 
day after natural detachment. While those used to maintain the R. linnaei colony were infested with 200 couples 
aged approximately 21 days; the engorged females were recovered on the seventh day after natural detachment.

Regarding monoxenic species, the animals were kept individually stabled in pens lined with wooden platforms 
for daily recovery of engorged females that were naturally released. To maintain the R. microplus colony of the UFRRJ 
strain, crossbred cattle with natural infestations were stabled for 21 days for recovery of engorged females, after 
which they were replaced by other animals also with natural infestations. While the colonies of R. microplus strains 
Porto Alegre and Mozo, crossbred cattle weighing up to 200 kg, sensitive to tick infestation, were artificially infested 
up to three times a week on alternate days with 10,000 to 40,000 unfed larvae at approximately 14 to 21 days of 
age. Regarding the D. nitens colony, ponies were artificially infested twice a week with 1800 to 5400 larvae aged 
between 14 and 30 days. The animals used for artificial infestations were kept in stables for a period of no more 
than three months and the recovery of engorged females was performed daily during this period from the 21st 
day after the first infestation.

The sources and protocol numbers approved by the Animal Ethics Committee of the Universidade Federal Rural 
do Rio de Janeiro are detailed in Table 1.

Table 1. Origin data of the colonies of Amblyomma sculptum, Dermacentor nitens, Rhipicephalus microplus, and Rhipicephalus 
linnaei, along with their respective approval numbers from the Animal Ethics Committee.

Tick Species Collection 
host Locality Date of Colony 

Establishment
Maintenance host CEUA 

ProtocolSpecies Breed

Amblyomma sculptum Horses Seropédica, 
RJ, Brazil

February, 2015 Rabbits 
(Oryctolagus cunniculus)

New Zealand 1268101223

Dermacentor nitens Horses Seropédica, 
RJ, Brazil

March, 2015 Horses  
(Equus caballus)

Brazilian Pony 4653140723

R. microplus UFRRJ strain Cattle Seropédica, 
RJ, Brazil

- - - Cattle 
(Bos taurus x Bos indicus)

Crossbreed 2787140723

R. microplus Mozo strain Cattle Uruguay April, 2014

R. microplus 
Porto Alegre strain

Cattle Porto Alegre, 
Brazil

September, 2018

Rhipicephalus linnaei Dogs Seropédica, 
RJ, Brazil

January 1999 Rabbits 
(Oryctolagus cunniculus)

New Zealand 9812271021

CEUA = Ethics Committee on Animal Use - UFRRJ; RJ = Rio de Janeiro.

Incubation of ticks
From March 2023 to March 2024, females of the four tick species and strains maintained in laboratory colonies 

recovered after feeding and spontaneously detaching from their maintenance hosts (Table 1). The ticks were then 
washed in running water, dried with absorbent paper and placed in Petri dishes (90 mm × 15 mm) in groups of up 
to 20 females with a weight range of 500 to 900 mg for the species A. sculptum, 50 females with 260 to 440 mg for 
D. nitens and 60 females with 160 to 360 mg and 120 to 250 mg for R. microplus (all strains) and R. linnaei, respectively, 
per plate. They were stored in climate-controlled chambers at 27 ± 1°C and 80 ± 10% relative humidity for 25 days 
for A. sculptum (as described by Travassos & Vallejo-Freire, 1944, and Serra-Freire & Furlong, 1993) and for 21 days 
for the other species (as described by Drummond et al., 1969 and Koch, 1982).

After this period, the egg masses laid by these females were pooled and homogenized in a single dish according 
to species/strain and incubation date and then separated into aliquots of 125, 250, and 500 mg. The portions were 
placed in 3 mL or 5 mL plastic syringes, and the tips were removed and sealed with cotton. The syringes were 
then incubated in a climate-controlled chamber under the same conditions and periods described above. Each 
group had five replicates per combination of egg mass and syringe volume, totaling 300 syringes for each group, 
species, and strain.
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Hatching analysis
For larval hatching analysis, the method proposed by Figueiredo et al. (2018) was used. After the incubation 

period, the syringes and their contents (infertile eggs, eggshells, and hatched larvae) were kept at -20°C for 24 hours 
for inactivation. The contents of each syringe were then homogenized using an entomological stylus, and a 50 mg 
aliquot was placed onto Petri dishes (60 mm × 15 mm) filled with 70% ethanol. Using a stereomicroscope and a 
cell counter (Kacil® model CCS-01), 100 individuals (eggs or larvae) were counted. Hatching rate was calculated 
using the following equation: number of larvae/total number of individuals × 100.

Data analyses
The descriptive analysis of larval hatching data for each tick species/strain was performed using Microsoft Excel®, 

calculating the observed mean and standard deviation. Before statistical analysis, both for assessing correlation 
and for comparison between groups, data distribution was assessed using the D’Agostino-Pearson test. Spearman’s 
correlation coefficient test was used to determine the correlation between larval hatching percentage, syringe 
volume, and incubated egg aliquot weight for each species/strain. Differences in hatching percentages among 
the egg mass/syringe volume groups were evaluated using ANOVA, preceded by t-tests for data with parametric 
distribution, and the Kruskal-Wallis test for data with non-parametric distribution. Analyses were conducted using 
BioEstat 5.3, assuming a 95% confidence level (p≤0.05).

Results
Over the course of one year, more than 300 evaluations were conducted for each tick species to determine larval 

hatching rates. The mean larval hatching rates, followed by their respective standard deviations, were 87.2% (±6.3) 
for D. nitens, 80.7% (±14.3) for R. microplus UFRRJ strain, 76.7% (±11.9) for R. linnaei, 73.2% (±16.6) for R. microplus 
Porto Alegre strain, 65.8% (±15.2) for R. microplus Mozo strain, and 35.5% (±23.1) for A. sculptum (Figure 1).

Figure 1. Larval hatching percentage of different tick species/strains maintained in a laboratory colony over one year. 
As = Amblyomma sculptum; Dn = Dermacentor nitens; Rl = Rhipicephalus linnaei; Rm = Rhipicephalus microplus.

Larval hatching percentages in relation to syringe size and egg mass weight are presented in Table 2.
The mean hatching percentages among the evaluated groups for each tick species and strain were generally 

similar. However, statistical analysis revealed significant differences in syringe volume and egg mass weight 
between A. sculptum (p < 0.03), R. linnaei (p < 0.03), R. microplus UFRRJ strain (p < 0.02), and R. microplus Mozo strain 
(p < 0.04) (Table 2).
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Discussion
To our knowledge, this is the first study to evaluate larval hatching rates of different tick species maintained in 

laboratory colonies over a one-year period. Based on the results presented, the highest hatching rates were observed 
in one-host ticks such as D. nitens, with average rates exceeding 85% in all assessments performed in this study, 
consistent with those reported by Labruna & Faccini (2020) and Rodrigues et al. (2017), who also observed high 
average larval hatching rates, ranging from 87.9% to 95.5% under controlled temperature and humidity conditions.

Variations in the average larval hatching rate of R. microplus were observed among the strains analyzed. This 
difference may be related to the length of time during which the colonies were established. As discussed by de 
Oliveira & Alencar (1987), repeated infestations of successive generations in the same host can elicit different 
immunological responses, including reduced egg viability. This may explain the lower hatching rates observed in 
the Mozo and Porto Alegre strains than in the UFRRJ strain. The former two were maintained in animals subjected 
to artificial infestations over a period of approximately six months, whereas the UFRRJ strain consisted of first-
generation ticks obtained from naturally infested, stable animals. When comparing the hatching percentages of 
the UFRRJ strain with those reported in the literature, the results were consistent, with average larval hatching 
rates ranging from 80.2 to 94.1% (Sales et al., 2024).

The lowest hatching rate observed in this study was recorded for A. sculptum, diverging from the findings of 
previous studies such as Chacón et al. (2003) and Sanavria & Prata (1996) which, under similar conditions to the 
current study, found larval hatching rates above 54%. However, compared to more recent results, the results of 
the present study could indicate species-specific biological characteristics that have changed over time. These 
results are consistent with those reported by Labruna (2018), who described the mean larval hatching rate in 
control groups of A. sculptum as an average of 29.3%, ranging from 5% to 95%. This low hatching rate has also 
been reported for other species of the genus Amblyomma. For example, Labruna (2018) reported a mean larval 
hatching rate of 23.8% (ranging from 0 to 70%) in Amblyomma cajennense. Similarly, Szabó et al. (2009) observed 
a hatching rate of only 1.2% for Amblyomma incisum under controlled laboratory conditions. However, when eggs 
were incubated in forest fragments, the hatching rate increased significantly to 72.2%, suggesting that natural 
environmental conditions may play a critical role in the hatching success of A. incisum.

Table 2. Verification of the influence of different egg mass weights and syringe volumes on the hatching percentage of Amblyomma 
sculptum, Rhipicephalus linnaei, Dermacentor nitens and Rhipicephalus microplus larvae (Mozo, Porto Alegre and UFRRJ strains) 
after incubation at 27 ± 1°C and 80 ± 10%.

Tick species / Strain

Syringe Volumes / Egg Mass Weights

3 mL 5 mL

125 mg 250 mg 500 mg 125 mg 250 mg 500 mg

As

La
rv

al
 h

at
ch

in
g 

(%
)

Mean (SD) 33.3aA (24.7) 41.6bB (21.6) 42.6bB (20.7) 27.9aA (23.8) 33.8aA (25.5) 34.2aA (18.9)

Min - Max 0 – 91 1 - 81 0 – 76 1 – 79 0 – 97 2 – 73

Rl Mean (SD) 77.8aA (13.7) 76.7aA (15.4) 80.0aA (9.7) 74.4aB (11.5) 74.4aB (9.4) 76.8aB (10.3)

Min - Max 42 – 98 4 – 95 60 – 97 47 –95 49 – 89 49 –97

Dn Mean (SD) 87.1aA (5.8) 87.6aA (5.2) 87.7aA (7.8) 86.6aA (6.8) 87.1aA (5.8) 86.8aA (6.1)

Min - Max 72 – 96 76 – 98 51 – 97 70 – 97 70 – 98 69 – 95

Rm Mozo Mean (SD) 72.2aA (18.1) 68.1aA (15.1) 71.6aA (12.4) 64.6bB (16.3) 71.4aA (14.7) 70.9aA (12.4)

Min - Max 9 – 97 28 – 95 44 – 92 3 – 90 22 – 92 22 –91

Rm Porto Alegre Mean (SD) 75.2aA (17.2) 71.9aA (16.8) 71.8aA (16.5) 73.7aA (18.6) 74.1aA (15.7) 73.0aA (15.0)

Min - Max 32 – 97 32 – 95 16 – 97 23 – 97 23 – 93 42 –96

Rm UFRRJ Mean (SD) 82.5aA (14.3) 82.5aA (12.)2 82.6aA (13.4) 79.1aB (14.5) 75.3aB (16.6) 81.9aB (13.4)

Min - Max 47 – 98 43 – 99 48 – 99 41 – 98 8 –96 47 – 96

As = Amblyomma sculptum; Dn = Dermacentor nitens; Rs = Rhipicephalus linnaei; Rm = Rhipicephalus microplus; SD = standart derivation; 
Min = minimum; Max = maximum. Lowercase letters indicate statistically significant differences at a 95% confidence level (p≤0.05) between 
weights of egg clutches within the same syringe volume. Uppercase letters indicate statistically significant differences at a 95% confidence level 
(p≤0.05) for the same egg clutch weight across different syringe volumes. (Analysis performed using ANOVA and Kruskal-Wallis tests.)
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For R. linnaei, larval hatching rates reported in the literature range from 53.9% to 97% for ticks whose engorged 
females were recovered from dogs (Dipeolu,1991; Bechara et al., 1995; Hadi & Adventini, 2015) and the mean 
observed in the present study, 76.7%, was within this range. In the case of A. sculptum and R. linnaei, it is important 
to note that the lower hatching rates may be associated with the use of alternative hosts for maintaining colonies 
in the laboratory, given that these are not considered primary hosts for these species. Although there are many 
studies demonstrating satisfactory results of ecdysis, engorgement and reproduction in colonies of ixodid ticks 
(Sanavria & Prata 1996; Bellato & Daemon, 1997), there are also others that report changes in the size and number 
of engorged stages recovered, as well as changes in the shape of eggs from engorged females (Dipeolu, 1991; 
Ma et al., 2016; Rodrigues et al., 2017). However, for the maintenance of tick colonies with three hosts, the use of 
rabbits as hosts is a more practical alternative, mainly due to the different detachment times required for ecdysis 
or oviposition in the environment (Paz et al., 2008).

Although it was initially hypothesized that egg mass and/or available space within the syringes could influence 
larval hatching, the results showed only weak correlations. This suggests that the observed variation in hatching 
rates is likely part of the natural biological variability of these tick species rather than a direct effect of this variable. 
Similar variations have been reported in other studies that used different incubation containers. For instance, 
Serra-Freire & Ahid (1993) used nylon fabric envelopes to incubate D. nitens eggs and observed hatchability ranging 
from 60% to 100%. Labruna & Faccini (2020), studying both field and laboratory populations of D. nitens in glass 
tubes, reported hatching rates from 22% to 93% and from 87% to 99%, respectively. Ma et al. (2016) observed 
different hatching averages for R. microplus depending on the host: 83.0% when fed on rabbits, 96.0% on cattle, 
and only 19.2% on sheep. These findings indicate that larval hatchability may be strongly influenced by biotic 
factors, including insufficient female feeding (Travassos & Vallejo-Freire, 1944) and the host species used for tick 
development (Ma et al., 2016). These factors can affect egg viability, leading to infertility or desiccation of eggs, 
which was also observed during the study’s hatchability assessments (Oliveira & Alencar, 1987). Additionally, abiotic 
factors, including temperature, humidity, and gas saturation in the environment, can also play a crucial role in 
embryonic development (Despins, 1992; Szabó et al., 2009; Labruna & Faccini, 2020).

Another variable that may influence hatchability is the evaluation method. The method of counting eggs, the 
criteria used to classify viable eggs, and the selection of data analyzed can all affect the results (Serra-Freire & 
Ahid, 1993; Figueiredo et al., 2018; Labruna & Faccini, 2020). Some studies report only data from samples considered 
“normal,” excluding atypical outcomes which may obscure the true biological variability of the species and lead to 
misinterpretation of the dynamics of these parasites.

Based on the findings presented here, it is evident that larval hatching rates in tick populations can vary, even 
under controlled conditions (Hadi & Adventini, 2015; Rodrigues et al., 2017; Labruna, 2018). This variation appears 
to be primarily linked to the biological and adaptive characteristics inherent to each species, as well as to factors 
that are difficult to control, including the host immune response, infections by entomopathogenic organisms, and 
incomplete feeding by engorged females (Travassos & Vallejo-Freire, 1944).

Although the establishment and maintenance of a colony are crucial to control variables and maintain the 
sensitivity of the organism, the length of time the colony exists can pose challenges. Over time, there may be 
a gradual loss of genetic variability and population vigor, directly impacting its evolutionary and reproductive 
functions. For this reason, and as recommended by the World Association for the Advancement of Veterinary 
Parasitology (WAAVP), the existence of very old colonies is not recommended (Holdsworth et al., 2022). Therefore, 
the responsible and controlled insertion of new specimens becomes essential to stimulate genetic prediction and 
population health.

Despite these influences, the data suggest that, even under optimal laboratory conditions, hatching rates below 
90% are common and do not compromise parasite survival or the maintenance of laboratory colonies. However, 
for in vitro studies, a larval hatching rate above 80% is generally preferable. In addition, no consistent influence 
of incubation volume and egg mass weight on hatching rates was observed. Therefore, these parameters can be 
adjusted according to the routine and operational needs of each laboratory without negatively affecting outcomes.

Conclusion
Based on the results obtained in this study, it can be concluded that under laboratory conditions, the average 

hatching rate was approximately 35% for A. sculptum and ranged from 65% to 90% for D. nitens, R. microplus, and 
R. linnaei. Additionally, neither egg mass nor storage volume significantly affected larval hatching rates.



Rev Bras Parasitol Vet 2025; 34(3): e006925 7/9

Variation in hatching rate of tick larvae 

Acknowledgements
We would like to thank the Fundação de Apoio à Pesquisa Tecnológica (FAPUR) of the Universidade Federal Rural 

do Rio de Janeiro, the Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES), and the Conselho 
Nacional de Desenvolvimento Científico e Tecnológico (CNPq).

Financial support
This study was supported by the Fundação de Apoio à Pesquisa Tecnológica (FAPUR) of the Universidade 

Federal Rural do Rio de Janeiro.

Data availability
Data will be made available on request.

Ethics declaration
All experiments authorized by the standards established by Comissão de Ética no Uso de Animais (CEUA/IV) 

under protocol number 1268101223, 4653140723, 2787140723, 9812271021 situated on Universidade Federal 
Rural do Rio de Janeiro (UFRRJ).

Conflict of interest
No potential competing interest was reported by the authors.

Author contributions
Ygor Henrique da Silva: data curation, investigation, methodology, project administration, supervision, validation, 
visualization, writing – original draft, writing – review & editing. Marisa Beatriz da Silva Rocha: investigation, 
methodology, validation. Ester Oliozi Marré: investigation, validation. Manuela Pimentel da Motta: investigation, 
validation. Brena Gava Guimarães: data curation, investigation, methodology, validation. Thais Ribeiro Correia: funding 
acquisition, methodology, resources. Guilherme Marcondes Klafke: visualization, writing – review & editing. Barbara 
Rauta de Avelar: data curation, formal analysis, methodology, supervision, visualization, writing – review & editing. 
Diefrey Ribeiro Campos: data curation, formal analysis, methodology, supervision, visualization, writing – review & 
editing. Fabio Barbour Scott: conceptualization, funding acquisition, methodology, resources.

References
Almeida RFC, Garcia MV, Cunha RC, Matias J, Silva EA, Matos MFC, et al. Ixodid fauna and zoonotic agents in ticks from dogs: first 
report of Rickettsia rickettsii in Rhipicephalus sanguineus in the state of Mato Grosso do Sul, mid-western Brazil. Exp Appl Acarol 
2013; 60(1): 63-72. http://doi.org/10.1007/s10493-012-9641-y. PMid:23229491.

Barbosa BEP, Silva YH, Lima GAC, Monte CSLE, Correia TR, Balthazar DA. Parasitism by Amblyomma rotundatum Koch, 1844 
(Acari: Ixodidae) associated with blefaritis on a red-footed tortoise (Chelonoidis carbonarius) in Rio de Janeiro State: case report. 
Rev Bras Med Vet 2023; 45: e001123. http://doi.org/10.29374/2527-2179.bjvm001123. PMid:37484207.

Barros JC, Garcia MV, Calvano MPCA, Andreotti R. Impacto econômico do carrapato-do-boi na pecuária em transformação no 
Brasil. Rev Contemporânea 2024; 4(1): 3266-3287. http://doi.org/10.56083/RCV4N1-184.

Barros-Battesti DM, Arzua M, Bechara GH. Carrapatos de importância médico-veterinária da região neotropical: um guia ilustrado 
para identificação de espécies. São Paulo: Vox/ICTTD-3/Butantan; 2006.

Bechara GH, Szabó MPJ, Ferreira BR, Garcia MV. Rhipicephalus sanguineus tick in Brazil: feeding and reproductive aspects under 
laboratory conditions. Rev Bras Parasitol Vet 1995; 4(2): 61-66.

Bellato V, Daemon E. Influência da temperatura de manutenção da fase não parasitária sobre a fase parasitária de Rhipicephalus 
sanguineus (Latreille, 1806) (Acari: ixodidae). Rev Bras Parasitol Vet 1997; 6(1): 15-19.

Borges LMF, Oliveira PR, Ribeiro MFB. Seasonal dynamics of the free-living phase of Anocentor nitens at Pedro Leopoldo, Minas 
Gerais, Brazil. Vet Parasitol 1999; 87(1): 73-81. http://doi.org/10.1016/S0304-4017(99)00155-7. PMid:10628702.

https://doi.org/10.1007/s10493-012-9641-y
https://pubmed.ncbi.nlm.nih.gov/23229491
https://doi.org/10.29374/2527-2179.bjvm001123
https://pubmed.ncbi.nlm.nih.gov/37484207
https://doi.org/10.56083/RCV4N1-184
https://doi.org/10.1016/S0304-4017(99)00155-7
https://pubmed.ncbi.nlm.nih.gov/10628702


Rev Bras Parasitol Vet 2025; 34(3): e006925 8/9

Variation in hatching rate of tick larvae 

Cafarchia C, Immediato D, Iatta R, Ramos RAN, Lia RP, Porretta D, et al. Native strains of Beauveria bassiana for the control of 
Rhipicephalus sanguineus sensu lato. Parasit Vectors 2015; 8(1): 80. http://doi.org/10.1186/s13071-015-0693-9. PMid:25651851.

Calligaris IB, Oliveira PR, Roma GC, Bechara GH, Camargo-Mathias MI. Action of the insect growth regulator Fluazuron, the active 
ingredient of the Acaricide Acatak®, in Rhipicephalus sanguineus Nymphs (Latreille, 1806) (Acari: ixodidae). Microsc Res Tech 2013; 
76(11): 1177-1185. http://doi.org/10.1002/jemt.22282. PMid:24000046.

Chacón SC, Correia PG, Barbieri FS, Daemon E, Faccini JL. Efeito de três temperaturas constantes sobre a fase não parasitária 
de Amblyomma cajennense (Fabricius, 1787) (Acari: ixodidae). Rev Bras Parasitol Vet 2003; 12(1): 13-20.

Daemon E, Prata MCA, Faccini JLH. Goats as alternative hosts of Boophilus microplus (Acari: ixodidae). Rev Bras Parasitol Vet 1998; 
7(2): 123-128.

Dantas-Torres F, Sousa-Paula LC, Otranto D. The Rhipicephalus sanguineus group: updated list of species, geographical distribution, 
and vector competence. Parasit Vectors 2024; 17(1): 540. http://doi.org/10.1186/s13071-024-06572-3. PMid:39731169.

Despins JL. Effects of temperature and humidity on ovipositional biology and egg development of the tropical horse tick, 
Dermacentor (Anocentor) nitens. J Med Entomol 1992; 29(2): 332-337. http://doi.org/10.1093/jmedent/29.2.332. PMid:1495053.

Díaz-Sánchez AA, Roblejo-Arias L, Marrero-Perera R, Corona-González B. Piroplasmosis equina. Rev Salud Anim 2020; 42(1): 1-16.

Dipeolu OO. Laboratory studies on the oviposition, egg sizes and shapes and embryonic development of Dermacentor variabilis, 
Rhipicephalus sanguineus and Amblyomma maculatum. Acarologia 1991; 32(3): 233-244.

Drummond RO, Whetstone TM, Ernst SE, Gladney WJ. Laboratory study of Anocentor nitens (Neumann) (Acarina: Ixodidae), the 
tropical horse tick. J Med Entomol 1969; 6(2): 150-154. http://doi.org/10.1093/jmedent/6.2.150. PMid:5807854.

Figueiredo A, Agnolon IC, Lopes LG, Giglioti R, Chagas ACS. Comparative study of hatching estimation methods of Rhipicephalus 
(Boophilus) microplus eggs. Vet Parasitol 2018; 264: 35-38. http://doi.org/10.1016/j.vetpar.2018.10.015. PMid:30503088.

Hadi UK, Adventini M. Fecundity, oviposition and egg incubation period of female Rhipicephalus sanguineus Latreille (Acari: Ixodidae) 
ticks in Indonesia. J Vet Med Res 2015; 2(5): 1036.

Holdsworth P, Rehbein S, Jonsson NN, Peter R, Vercruysse J, Fourie J. World Association for the Advancement of Veterinary 
Parasitology (WAAVP) second edition: guideline for evaluating the efficacy of parasiticides against ectoparasites of ruminants. 
Vet Parasitol 2022; 302: 109613. http://doi.org/10.1016/j.vetpar.2021.109613. PMid:35094879.

Koch HG. Oviposition of the brown dog tick (Acari: Ixodidae) in the laboratory. Ann Entomol Soc Am 1982; 75(5): 583-586. 
http://doi.org/10.1093/aesa/75.5.583.

Labruna MB, Faccini JLH. The nonparasitic phase of Dermacentor nitens under field conditions in southeastern Brazil. Rev Bras 
Parasitol Vet 2020; 29(4): e008620. http://doi.org/10.1590/s1984-29612020090. PMid:33112361.

Labruna MB. Comparative survival of the engorged stages of Amblyomma cajennense sensu stricto and Amblyomma sculptum 
under different laboratory conditions. Ticks Tick Borne Dis 2018; 9(4): 996-1001. http://doi.org/10.1016/j.ttbdis.2018.03.019. 
PMid:29622517.

Ma M, Chen Z, Liu A, Ren Q, Liu J, Liu Z, et al. Biological parameters of Rhipicephalus (Boophilus) microplus (Acari: Ixodidae) fed 
on rabbits, sheep, and cattle. Korean J Parasitol 2016; 54(3): 301-305. http://doi.org/10.3347/kjp.2016.54.3.301. PMid:27417084.

Neitz WO, Boughton F, Walters HS. Laboratory investigations on the life-cycle of the karoo paralysis tick (Ixodes rubicundus 
Neumann, 1904). Onderstepoort J Vet Res 1971; 38(3): 215-223. PMid:5164824.

Nogueira BCF, Campos AK, Muñoz-Leal S, Pinter A, Martins TF. Soft and hard ticks (Parasitiformes: Ixodida) on humans: 
a review of Brazilian biomes and the impact of environmental change. Acta Trop 2022; 234: 106598. http://doi.org/10.1016/j.
actatropica.2022.106598. PMid:35841953.

Obaid MK, Islam N, Alouffi A, Khan AZ, Vaz IS Jr, Tanaka T, et al. Acaricides resistance in ticks: selection, diagnosis, mechanisms, 
and mitigation. Front Cell Infect Microbiol 2022; 12: 941831. http://doi.org/10.3389/fcimb.2022.941831. PMid:35873149.

Oliveira GP, Alencar MM. Resistência de bovinos ao carrapato Boophilus microplus. I. Infestação artificial. Pesqui Agropecu Bras 
1987; 22(4): 433-438.

Otranto D, Dantas-Torres F, Fourie JJ, Lorusso V, Varloud M, Gradoni L, et al. World Association for the Advancement of Veterinary 
Parasitology (W.A.A.V.P.) guidelines for studies evaluating the efficacy of parasiticides in reducing the risk of vector-borne pathogen 
transmission in dogs and cats. Vet Parasitol 2021; 290: 109369. http://doi.org/10.1016/j.vetpar.2021.109369. PMid:33548595.

Paz GF, Labruna MB, Leite RC. Ritmo de queda de Rhipicephalus sanguineus (Acari: Ixodidae) de cães artificialmente infestados. 
Rev Bras Parasitol Vet 2008; 17(3): 139-144. http://doi.org/10.1590/S1984-29612008000300004. PMid:19245759.

Rodrigues DS, Maciel R, Cunha LM, Leite RC, Oliveira PR. Amblyomma rotundatum (Koch, 1844) (Acari: Ixodidae) two-host life-cycle on 
Viperidae snakes. Rev Bras Parasitol Vet 2010; 19(3): 174-178. http://doi.org/10.1590/S1984-29612010000300009. PMid:20943022.

https://doi.org/10.1186/s13071-015-0693-9
https://pubmed.ncbi.nlm.nih.gov/25651851
https://doi.org/10.1002/jemt.22282
https://pubmed.ncbi.nlm.nih.gov/24000046
https://doi.org/10.1186/s13071-024-06572-3
https://pubmed.ncbi.nlm.nih.gov/39731169
https://doi.org/10.1093/jmedent/29.2.332
https://pubmed.ncbi.nlm.nih.gov/1495053
https://doi.org/10.1093/jmedent/6.2.150
https://pubmed.ncbi.nlm.nih.gov/5807854
https://doi.org/10.1016/j.vetpar.2018.10.015
https://pubmed.ncbi.nlm.nih.gov/30503088
https://doi.org/10.1016/j.vetpar.2021.109613
https://pubmed.ncbi.nlm.nih.gov/35094879
https://doi.org/10.1093/aesa/75.5.583
https://doi.org/10.1590/s1984-29612020090
https://pubmed.ncbi.nlm.nih.gov/33112361
https://doi.org/10.1016/j.ttbdis.2018.03.019
https://pubmed.ncbi.nlm.nih.gov/29622517
https://pubmed.ncbi.nlm.nih.gov/29622517
https://doi.org/10.3347/kjp.2016.54.3.301
https://pubmed.ncbi.nlm.nih.gov/27417084
https://pubmed.ncbi.nlm.nih.gov/5164824
https://doi.org/10.1016/j.actatropica.2022.106598
https://doi.org/10.1016/j.actatropica.2022.106598
https://pubmed.ncbi.nlm.nih.gov/35841953
https://doi.org/10.3389/fcimb.2022.941831
https://pubmed.ncbi.nlm.nih.gov/35873149
https://doi.org/10.1016/j.vetpar.2021.109369
https://pubmed.ncbi.nlm.nih.gov/33548595
https://doi.org/10.1590/S1984-29612008000300004
https://pubmed.ncbi.nlm.nih.gov/19245759
https://doi.org/10.1590/S1984-29612010000300009
https://pubmed.ncbi.nlm.nih.gov/20943022


Rev Bras Parasitol Vet 2025; 34(3): e006925 9/9

Variation in hatching rate of tick larvae 

Rodrigues VS, Garcia MV, Cruz BC, Maciel WG, Zimmermann NP, Koller WW,  et  al. Life cycle and parasitic competence of 
Dermacentor nitens Neumann, 1897 (Acari: Ixodidae) on different animal species. Ticks Tick Borne Dis 2017; 8(3): 379-384. 
http://doi.org/10.1016/j.ttbdis.2016.12.014. PMid:28063831.

Sales DP, Silva-Junior MHS, Tavares CP, Sousa IC, Sousa DM, Brito DRB, et al. Biology of the non-parasitic phase of the cattle 
tick Rhipicephalus (Boophilus) microplus in an area of Amazon influence. Parasit Vectors 2024; 17(1): 129. http://doi.org/10.1186/
s13071-024-06220-w. PMid:38486221.

Sanavria A, Prata MCA. Metodologia para colonização do Amblyomma cajennense (Fabricius, 1787) (Acari: Ixodidae) em laboratório. 
Rev Bras Parasitol Vet 1996; 5(2): 87-90.

Serra-Freire NM, Ahid SMM. Avaliação do comportamento anômalo de Anocentor nitens (Neumann) (Acari: Ixodidae), durante a 
fase não parasitária. Rev Bras Zool 1993; 10(2): 257-260. http://doi.org/10.1590/S0101-81751993000200006.

Serra-Freire NM, Furlong J. Comportamento de Amblyomma cajennense (Fabricius, 1787) e Boophilus microplus (Canestri, 1887) 
em infestações simultâneas em bovinos. Rev Bras Parasitol Vet 1993; 2(2): 99-104.

Szabó MP, Pereira LF, Castro MB, Garcia MV, Sanches GS, Labruna MB. Biology and life cycle of Amblyomma incisum (Acari: ixodidae). 
Exp Appl Acarol 2009; 48(3): 263-271. http://doi.org/10.1007/s10493-008-9234-y. PMid:19130270.

Travassos J, Vallejo-Freire A. Criação artificial de Amblyomma cajennense para o preparo da vacina contra a febre maculosa. 
Mem Inst Butantan 1944; 18: 145-235.

https://doi.org/10.1016/j.ttbdis.2016.12.014
https://pubmed.ncbi.nlm.nih.gov/28063831
https://doi.org/10.1186/s13071-024-06220-w
https://doi.org/10.1186/s13071-024-06220-w
https://pubmed.ncbi.nlm.nih.gov/38486221
https://doi.org/10.1590/S0101-81751993000200006
https://doi.org/10.1007/s10493-008-9234-y
https://pubmed.ncbi.nlm.nih.gov/19130270

