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Abstract. Rodent species have been known as the major pest in the 

agricultural sector leading to economic losses. They are also identified as 

the vector for several rodent-borne zoonotic diseases. However, a specific 

study on observing their diversity in households closed to lowland irrigated 

agroecosystems that correspond to disease distribution's role is limited. To 

address this issue, a field study was performed during the 2019-2020 

cropping season in two sites (Yogyakarta and West Java) which were 

categorized as the rice production centers. Trapping was conducted 

consecutively for 13-30 days using 65-75 snap traps. Roasted coconut and 

salty fish were used to attract rodents. In West Java, 3 rodent species (Rattus 

argentiventer, Rattus tanezumi, Bandicota indica) and insectivore small 

mammal (Suncus murinus) were discovered from 1,950 trap nights. 

Meanwhile, the setting of 900 trap nights in Yogyakarta indicated less 

diverse rodents with only one species (Rattus tanezumi) and the same 

insectivore discovered. All captured animals were dissected and observed 

for the endoparasites. We obtained two potent species of parasites (Taenia 

taeniaeformis and Capillaria hepatica), which can be transmitted by rodents 

to the local people if they do not apply a proper health practice.  

1 Introduction 

Rodents constitute the largest group of mammals comprising 2,000-2,700 species distributed 

worldwide. Around 40-42% of all mammals are categorized as the member of this group [1-

3]. The majority of rodent species are small in body size with strong adaptation skills. They 

have continuously growing incisors, which leads to the frequent destructive habit of gnawing 

some objects [4] [3]. Additionally, this group possesses a high reproduction rate, though 

there are variations among species in terms of their litter size, sexual maturity at first, and 

the number of litters per year [5].  
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Previous studies highlight that rodent species hold such benefits through ecological, 

scientific, social, and/or economic significances. They influence plant progression by playing 

an important role in distributing seeds, spores, and reprocess nutrients [6]. According to 

another study, these animals represent valuable species for medical and research purposes. 

Moreover, rodents offer meat as a protein supply for people in some areas and serve as 

significant prey for their predators [7]. However, rodents are considered economic and 

natural pests, even though accounting for about 5% of them [8, 7]. They considerably change 

crop production and income of farmers in both developed and developing countries [9-11]. 

According to another study [12], different rodent species cause significant damage in specific 

food crops. In Asia, rodents have been known to be the major pest in the rice agricultural 

system due to the destruction of both pre-and post-harvest products, with annual losses 

ranging from 5 to 10% [13-14]. Moreover, damage can be remarkably critical when rodent 

outbreaks occur, with acute losses often greater than 30% [15].  

The other negative impact of rodent existence is its significant role as carriers or 

reservoirs of zoonotic microbes and parasites [16-19]. They establish a prospective threat to 

domestic animals, including human beings. As wild animals, rodents can shelter several 

helminth parasites, which can be transmitted to humans and other vertebrates [20]. Therefore, 

they facilitate the distribution of these helminth parasites leading to zoonosis [21-22]. This 

[23] underlines that as their population increases, so will the zoonotic diseases in the human 

population.  

According to a related study [24], rodents directly transmitted more than 20 diseases to 

humans through blood-sucking parasites such as fleas, ticks, and mites. Other studies on 

parasites of rodents worldwide documented a very rich biodiversity of endoparasites and 

ectoparasites [22], [25-28]. In Indonesia, three genera of rodents (Bandicota, Mus, and 

Rattus) have been identified as agricultural pests and vectors for zoonosis [29-38], [18], [39-

40]. Also, Similar studies found several endoparasites in the digestive system of the rice field 

rat (Rattus argentiventer). One of them is categorized as a cestode inhabiting the liver, which 

involves humans and rodents as their definitive host [41]. A continuous study in two 

provinces has revealed the presence of two helminth parasites in the livers of rodents and 

other small mammals captured in lowland rice irrigated areas and villages. In comparison to 

the rodent caught from the village habitat, the prevalence of infection here is higher [42]. 

The strong relationship between rodents, humans, and livestock and their contact with 

invertebrates (blood-sucking arthropods, beetles, cockroaches, and others) allows the 

spreading of parasites. To evaluate their potency in distributing zoonotic parasitic-borne 

diseases, the current study documents rodent diversity as parasite hosts in a determined area. 

2 Materials and Methods 

This study was conducted in two provinces between December 2019 and July 2020. Two 

villages were selected (Jayakerta and Mulyasari) in West Java and Yogyakarta (Moyudan 

and Jogorejo) as the trapping sites, respectively. These villages were close to a large area of 

lowland irrigated rice ecosystem, and the majority of the farmers in these provinces 

implemented conventional and common rice farming practices. Furthermore, most farming 

works were performed manually without reliance on a powerful machine. They also have a 

traditional practice of using a plastic bag to store harvested rice in their house for daily 

consumption.  
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Fig. 1. Dimension of snap traps used for trapping the animals from West Java and Yogyakarta with a 

small wheel on the top as the bait container 

 

Trapping was conducted to catch the rodents as the samples of this study, and snap traps 

were used as the tool for catching the animals. The snap trap was made from metal with 

dimensions of 7.5 x 13.5 cm, including a bait container, interconnected to a key holder 

(Figure 1). In these two trapping sites, 65-70 traps were set for daily trapping for 13-30 days 

consecutively, which equated to 1,950 and 900 trap nights, respectively. In the late afternoon 

of the previous day, all traps were set close to the rodents' habitat (Figure 2). To attract the 

animals, a daily fresh bait of salty fish and roasted coconut was applied. These traps were 

monitored the next morning to observe for captured animals and to replace the bait with new 

ones [42]. Subsequently, all captured animals were then identified morphologically [1], 

sexed, and recorded for the biological attributes (body weight, tail length, head-body length, 

mammary formulae, foot, and ear length) before dissection (Figure 3).  

 

   
Fig. 2. Preparation of trapping by labeling and providing the fresh bait (salty fish and roasted coconut) 

on the runway of the animals 
 

  
Fig. 3. Trapped rodents and insectivores from daily trapping in West Java and Yogyakarta (a) and 

healthy R. tanezumi (b)  
 

Animals were placed on a pin wax dissecting board and fixed with pins on the board. The 

animals and dissecting kit were sprayed with 70% ethanol. When some parts of the animals’ 

a b 
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bodies disappeared due to predation, careful examination of their morphological characters 

was needed for proper identification [42]. Furthermore, the belly skin was lifted and incisions 

were made from the belly to the neck. Then, the diaphragm was sliced and the mesenteric 

tissue was lifted to observe every single internal organ for the parasite infection. During the 

dissecting, the liver was visually inspected for helminth parasites and all parasites found were 

recorded in the datasheet and identified for single or multiple infections. The identification 

of helminths was based on the description and taxonomic keys of the parasites [42, 43, 44].  

3 Results  

The diversity of rodent species was much higher in West Java when compared to the animals 

caught from Yogyakarta. Three species of rodent (R. argentiventer, R. tanezumi, and B. 

indica) and one small mammal categorized as insectivore (S. murinus) were discovered. The 

proportion of R. argentiventer and R. tanezumi in the total of animals caught (N=130) were 

almost identical (20.8: 22.3). Meanwhile, the largest (45.4) and the smallest fraction (11.5) 

of the total species were obtained for S. murinus and B. indica, respectively. The sex ratio of 

the animals caught was almost the same with a difference of less than 5%. Animals trapped 

from Yogyakarta consisted of one species of rodent (R. tanezumi) only and insectivore (S. 

murinus), the same species as we retrieved from West Java (Table 1). However the sex ratio 

for the rodent (R. tanezumi) was almost the same (28.8; 30.4) in Yogyakarta, but this situation 

was not confirmed for the insectivore (15.2: 25.6). Regarding their basic requirements, it 

seems that these animals shared the habitat and food for their life. Although these rodents 

performed in distinct spaces, i.e. arboreal for R. tanezumi and terrestrial for both R. 

argentiventer and B. indica, they share similar food for daily consumption. Moreover, due to 

their predator status for small insects, which can be obtained in surrounding rice stores in 

farmers' houses, S. murinus dwelled in the same space.  

Table 1. Composition of rodent and other small mammal species caught from West Java and 

Yogyakarta using snap traps in Yogyakarta, December 2019-July 2020 

Sexes 
% species of total animal 

R. argentiventer R. tanezumi B. indica S. murinus 

West Java     

Males (N) 14 (10.8) 14 (10.8) 9 (6.9) 32 (24.6) 

Females (N) 13 (10) 15 (11.5) 6 (4.6) 27 (20.8) 

Total 27 (20.8) 29 (22.3) 15 (11.5) 59 (45.4) 

Yogyakarta     

Males 0 36 (28.8) 0 19 (15.2) 

Females 0 38 (30.4) 0 32 (25.6) 

Total 0 74 0 51 

Table 2 shows the prevalence of infection of helminth parasites in several rodents and 

insectivores. All three rodent species were found to be spontaneously infected with one or 

more species of helminth parasite. Out of the 130 animals examined, the rate of infection was 

highest in B. indica (33.3%), followed by R. argentiventer (18.5%), R. tanezumi (13.8%), 

and S. murinus (5.1%) with an overall infection rate of 13.1%. Two species of helminth 

Taenia taeniaeformis and Capillaria hepatica were discovered in the liver with R. 

argentiventer having concurrent infection of C. hepatica and T. taeniaeformis. Based on the 

gross morphology of the liver during the necropsy, lesions consisting of uneven whitish 
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cystic areas or random stripes were discovered to be dispersed on the liver surface. The 

following observation revealed that these rats were infected with C. hepatica. 

Table 2. Prevalence of parasites in different rodent species trapped by using snap traps in West Java, 

December 2019-July 2020 

Species ⅀exa

mined 

Numb

er 

Infect

ed 

% 

Infect

ed 

Parasites 

found 

Anim

als 

Infect

ed 

% of 

Infected 

Individu

als 

% of 

Total 

Individu

als 

R. 

argentivnter 

27 5 18.5 T. 

taeniaeformis 

C. hepatica  

4 

1 

80 

20 

14.8 

3.7 

R. tanezumi 29 4 13.8 T. 

Taeniaeformis 

4 100 13.8 

B. indica 15 5 33.3 T. 

Taeniaeformis 

5 100 33.3 

S. murinus 59 3 5.1 C. hepatica  3 100 5.1 

Total 130 17 13.1     

The finding was quite different as trapping from Yogyakarta revealed only one species of 

rodent (R. tanezumi) and an insectivore (S. murinus). A total number of 125 animals were 

examined including 74 rats (R. tanezumi) and 51 insectivores (S. murinus) with concomitant 

infection occurring in two R. tanezumi by two helminth parasites (T. taeniaeformis and C. 

hepatica). However, only one insectivore was infected by the parasite (C. hepatica). The 

overall rate of infection of 21.6% was lesser compared to those obtained from West Java 

trapping while the infection rate of the cestode (T. taeniaeformis) was relatively higher 

(35.1%) compared to C. hepatica (2%) (Table 3).  

Table 3. Prevalence of parasites in different rodent species trapped by using snap traps in 

Yogyakarta, December 2019-July 2020 

Species ⅀examin 

ed 

animals 

Numb

er 

infect

ed 

anima

ls 

% 

infect

ed 

anima

ls 

Parasites 

found 

Anim

als 

infect

ed 

% of 

infected 

Individu

als 

% of 

Total 

Individu

als 

R. tanezumi 74 26 35.1 

 

T. 

taeniaeformis 

C. hepatica  

24 

2 

92.3 

7.7 

32.4 

2.7 

S. murinus 51 1 2 C. hepatica  1 100 2 

Total 125 27 21.6     

4 Discussion 

The trapping results showed that rodents found in West Java were more diverse compared to 

those in Yogyakarta. This could be because some local people in the trapping site of West 

Java had rice milling units. Additionally, this facility was a good dwelling for the rodents 
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and even for the insectivore (S. murinus). As the main post-harvest pest, S. murinus is a 

predator for small insects living in the rice milling units. During the trapping, the rice field 

rats (R. argentiventer) and the arboreal rodents, i.e. R. tanezumi were often observed on the 

day the bait was renewed. Moreover, the trapping site in West Java represents an ideal habitat 

for obtaining their food, particularly rice for the rice field rat. This finding was consistent 

with the previous study that mentioned a strong relationship between the generative rice crop 

stage and rice field rats' breeding [45-46]. In addition, this situation strongly supports their 

breeding as rice is the main nutritional substance for triggering this cycle. During the 

trapping, the local farmers were also harvesting the rice crop. This situation leads to the lack 

of rice in the field causing the rice field rats as the main pest of this crop to move to the 

village around the field. However, they will be back in the field when the farmers have 

planted the rice crop[47].  

 Regarding the infection of the trapped animals’ digestive system, C. hepatica and T. 

taeniaeformis were discovered in their liver. These two parasites were members of different 

groups. C. hepatica was a roundworm belonging to nematode parasites and T. taeniaeformis 

was categorized as a tapeworm and a member of cestodes [48]. Meanwhile, the infection rate 

of the helminth parasite T. taeniaeformis presented a higher percentage compared to C. 

hepatica both from West Java and Yogyakarta (Table 2 and 3). In all three rodent species, a 

form of whitish raised single parasitic cyst in the liver was recorded (Figure 4). The higher 

infection rate of this parasite in rats was probably due to the presence of cats in the 

surrounding trapping site. According to a related study [19], this animal carried the eggs of 

the parasites found on the feces. Previous studies also highlighted that T. taeniaeformis 

needed rodents as its intermediate host and cats as the definitive host, which passes 

embryonated eggs in the feces to complete its life cycle. When a suitable rodent ingests these 

eggs, embryonated eggs hatch in the small intestine and the embryos pass to the liver, where 

they develop into infective larvae in about 30 days. Transmission to the definitive host is 

through the ingestion of infective rodent liver. This result is coherent with the previous study, 

which reported that the larvae of T. taeniaeformis in R. rattus and T. indica have also been 

documented in countries other than India [49] [50-51]. [52] Taenia taeniaeformis (syn. 

Hydatigera taeniaeformis) (Cestoda: Taeniidae) is a parasite with diverse geographic 

dispersal and carnivores of the families Felidae, Canidae, and Mustelidae, including domestic 

cats and dogs, were the final hosts. 

 During dissection, the size of the cyst was examined to vary from 3-10 mm in diameter, 

which was coherent with the previous study describing the morphological characteristics of 

this parasite [19]. The researcher mentions that this larva was encapsulated in a cyst 4-12 

mm in diameter, containing a single, live, characteristic strobilocercus larva. In addition, the 

larvae ranged between 12 to 20 cm in length. In this study, the incidence of a wide range of 

parasites in rodent species may be attributed to the fact that all these three rodent species 

were gathered regularly in the vicinity to human dwellings where interaction with the 

intermediate host such as grain beetle and other insects were very high.  
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Fig.4. Infection of C. hepatica (left side) and T. taeniaeformis (right side) found in R. argentiventer. 

The circle indicates the liver infected by the parasite, egg deposits of C. hepatica (left side), and larvae 

of T. taeniaeformis (right side), encapsulated larvae of T. taeniaeformis (bottom photo). 
 

The photo on the top left corner of Figure 4 represents a rice field rat infected with C. 

hepatica. On detailed gross morphological observation, pale random spots covered the liver 

surface. This observation was consistent with the finding previous study [53] reporting that 

the eggs of C. hepatica accumulate in the liver in the form of irregular white or yellow 

patches and stripes on the external surface. Another study [54] also documented that the liver 

is the main site of colonization of C. hepatica and physical damage tended to occur. The first 

hosts of C. hepatica were rodents which had relatively high infection rates leading to the 

spreading of C. hepatica globally. These parasites could be accidentally transmitted to 

humans by ingestion of embryonated eggs [55]. 

The lack of trematodes in the helminths parasites obtained in this study could be attributed 

to the fact that trematodes require aquatic intermediate hosts to complete their life cycle. 

Mollusks that live in water were the common intermediate hosts. However, the terrestrial 

habitat of rodents eliminated the opportunities for this kind of infection. The absence of 

aquatic flora was also the second possibility for the lack of trematodes found in rodents and 

this possibility correlates with the role of the aquatic flora as the intermediate host for the 

larvae of the trematodes. 

Several studies also indicate numerous information on the age–prevalence effects in 

rodents infected with parasites such as cestodes [56] and trematodes [57]. This explains that 

rodents were more infected when they increased their age and engaged T. taeniaeformis when 

looking for their food. In another study, T. taeniaeformis prevalences depended on the age 

and density of voles, including seasons. There are numerous other factors, such as, cat 
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population behavior and dynamics, rodent community dynamics, and meteorological or 

weather conditions, any of which could affect the prevalence of parasites in wild rodent 

populations [58]. Therefore, a comprehensive study on related subjects needs to be 

performed for gathering meticulous information. A sociocultural study by interviewing 

farmers dealing with fieldwork strongly related to the rodents movement needs to be 

executed. Furthermore, the interview needs to cover all information about their routine 

activities, ways of storing rice including their knowledge on health issues. These aspects are 

an important issue that could contribute to the transmission of the parasites and the promotion 

of healthy routines among the farmers and their environment.  
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