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Abstract. Zalizar L, Winaya A, Malik A, Widodo W, Suyatno, Anggraini AD. 2021. Species identification and prevalence of 
gastrointestinal helminths in Indonesian native chickens, and its impact on egg production. Biodiversitas 22: 4363-4369. 
Gastrointestinal parasite (GIP) infection is a severe problem of local chicken production, such as poultry and egg. Hence, the proper 
strategy to control the parasite invasion should be implemented regarding chicken productivity performance. Moreover, the existing 
environment is also essential in supporting chicken production. The study's objective was to determine the prevalence rate of the 
gastrointestinal helminths in four strains of Indonesian native chicken viz. Ranupane, Lokal Putih, Wareng, and Lurik, and the impact of 
the chicken egg production. A total of 280 chickens which were evaluated consisting of 70 birds from each strain, were tested for the 
prevalence of helminths eggs in a sample of feces and the effect on hen day production (HDP). The results showed that the percentage 

rates of infected chicken with helminths reached 56.43%, and the number of eggs per gram (EPG) in all four strains was considered 
moderate (115 EPG of feces). At the same time, the average of HDP per the four strains at 7 to 12 months was about 34.36-45.80%, 
which was in a normal range. The majority of helminths species found in examined native chicken were Ascaridia galli, Heterakis 
gallinarum, Raillietina spp., and Capillaria spp. The prevalence of GIP helminths did not negatively affect egg production in all four 
strains of chicken by moderately tolerant infections, and the HDP of chickens was normal. 

Keywords: Ascaridia galli, Ayam Kampung, gastrointestinal, germplasm, hen day production 

INTRODUCTION 

Native chickens, known as Ayam Kampung, are the 

chicken breeding commonly rearing by people traditionally 

under free-range or backyard control. Native chickens are 

generally raised as a family business on a small- scale 

using family labor and, if possible, using a local feed 

source. Native chickens commonly roam around household 

living and scavenging much leftover or get additional feeds 

from the owner (Asmelash et al. 2018; Di Pillo et al. 2019). 
Besides, native chicken always fetches a better price than 

commercial chicken due to the taste and flavor (Mengesha 

2012; Kumar et al. 2019). Therefore, these chicken breeds 

or strains must be preserved regarding their existence as 

native bio-resources. Some Indonesian native chicken 

strains, like Ranupane, Lokal Putih, Wareng, and Lurik, 

also can be found in the East Java region, Western 

Indonesia. The total population of Indonesian indigenous 

chickens in 2020 was 308,476,957 heads, and East Java 

province was the second-largest population by 40,372,808 

heads (BPS 2021). Hence, the native chicken in East Java 

province is interesting to study its characteristic 
performance, including the interrelationship complexity 

with environmental factors. 

Meat production is estimated to increase by an average 

of 1.6% per year, and 50% of this increase in meat is 

estimated from poultry; thus, poultry production will 

increase by 1.9% per year. Furthermore, in 2022 poultry is 

projected to account for 37% of the global meat supply and 

become the largest meat sector in the world (OECD 2013). 

The productivity performance of chickens can be 

influenced by factors such as ambient temperature, feed, 

flock density, and water provision (Tarkhan et al. 2020). A 

study using Iodosteryl in water drink induced erythrocyte 

fragility at domestic chicken (Azzez et al. 2012). Water 

supply is an essential factor that will impact poultry 

industry productivity (Krauß et al. 2015). However, the 
development of chickens is greatly influenced by parasites. 

Poultry parasitic diseases cause difficulties in managing 

and developing chickens to optimal productivity (Van et al. 

2020).  

Parasites can be a significant factor limiting the 

productivity of chickens by affecting the growth rate of 

chickens and causes organ damage and eventually death 

(Negbenebor and Ali 2018). Hence, the immune response 

to helminth infection is complex and depends on various 

factors, including the location of the parasite in the host's 

body (invasive intestinal tissue), the specific helminths 

species, and the stage of the life cycle. However, the main 
response to helminths infections was marked with the 

emergence of eosinophilia, elevated serum 

immunoglobulins (Ig) E and IgG4, and mast cell 

hyperplasia (Siracusa and Gause 2016). 

Helminth infections were widely observed in chickens, 

both extensively and semi-intensively rearing conditions. 

Therefore, the effective control measures of helminths 
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infection can be realistic if based on comprehensive 

knowledge of the epidemiology of the endemic infectious 

agent. In poultry production, nematode parasites, cestodes, 

and trematodes were important parasites (Bachaya et al. 

2015). Gastrointestinal parasitic infections, especially 

tapeworms, were among the major problems in poultry, 

both small-scale and commercial, which have caused 

enormous economic losses for chickens in the form of 

regrowth, weight loss, decreased egg production, diarrhea, 

and intestinal disorders, morbidity, and mortality 
(Hembram et al. 2015; Jatoi et al. 2018; Singh et al. 2021). 

Nematodes were the most significant helminths regarding 

species and distribution and caused many severe diseases in 

humans and animals. In addition, they had a significant 

economic impact on many agricultural products worldwide 

(Bazh 2013).  

The Jember district of East Java province study showed 

that helminths infection prevalence in laying chickens is 

mostly caused by Ascaridia galli (60%) (Kusuma et al. 

2021). However, Molla et al. (2012) in Ethiopia reported 

that the prevalence of helminths infections in free-range 
chickens reached 79.62%, and Abdullah and Mohammed 

(2013) study at Sulaimani Region, Iraq, found that the 

common endo-parasite was Heterakis gallinarum 81%. 

Various helminths species were commonly found in 

indigenous chickens raised in backyards in Northern 

Thailand, i.e., H. gallinarum, A. galli, 

and Capillaria spp. (Wuthijaree et al. 2019). Berhe et al. 

(2019) study showed that the two most common helminths 

species found in chicken were H. gallinarum (72.50%) 

and A. galli (68.80%). Meanwhile, in three rural areas of 

Bangladesh, the Cestoda Raillietina spp. was the most 
common species (86-92%), followed by A. galli (70-86%) 

and H. gallinarum (70-76%) (Ferdushy et al. 2016).  

Rural communities are still considered to raise native 

chickens more than commercial chickens because they are 

more resistant to disease, including local parasite infections 

(Sumantri et al. 2020). Thus, the objective of this study was 

to determine the prevalence of parasitic helminths species 

in four strains of local Indonesian chickens, 

viz. Ranupane, Lokal Putih, Wareng, and Lurik and the 

impact on Hen Day Production (HDP). 

MATERIALS AND METHODS 

The origin of Ranupane strain was taken from the 
Ranupane Village of Senduro  Sub-district  at  Lumajang  

District. Then, Wareng from Malang District and Lurik 

from Jombang and Lamongan District. While Lokal Putih 

from Jombang District. All of the originated areas are 

located in East Java province, Indonesia (Figure 1), and the 

appearance of the chicken strain is shown in Figure 2. The 

observation of GIP infections in chickens was started at the 

age of six months. Furthermore, the daily egg production 

for hen days (HDP) was created from 7 to 12 months. The 

number of chickens in each strain was 70 (280 birds in 

total) (Table 1). After the chicken samples were taken from 
the different areas/geographical, they were kept on the 

Experimental Farm, University of Muhammadiyah Malang, 

East Java, Indonesia. The chicken was raised on a semi-

intensive model with a communal cage. Both male and 

female chickens were observed for helminths infections. 

The chickens were given standard feed, namely complete 

feed with 16% of based protein content. 
 
 

 
 

 
 
Figure 1. Geographical area of chickens sampling in East Java 
Province, Indonesia (gray shading), and the district area of 
chicken origin: 1. Lamongan, 2. Jombang, 3. Malang, and 4. 
Lumajang 

 

 

 
             A B C                  D 

 

Figure 2. The chicken strain used in this study, A. Wareng, B. Ranupane, C. Lokal Putih, and D. Lurik 
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Table 1. Strain, number, and sex of chickens used in the study 
 

Strain of chicken 
Number 

(head) 

Female 

(head /%) 

Male 

(head /%) 

Ranupane 70 55 / 78.57 15 / 21.43 
Lokal Putih 70 51 / 72.86 19 / 27.14 
Wareng 70 52 / 74.29 18 / 25.71 
Lurik 70 53 / 75.71 17 / 24.29 

Total 280 211 / 75.36 69 / 24.64 

 

The investigation of gastrointestinal helminths 
The sensitivity and tolerance of chickens to helminths 

infections could be identified from the high and low 

percentage of positively infected chickens by helminths 

compared to the number of samples observed. Furthermore, 

the infection intensity was calculated from the number of 

helminths eggs found in chicken feces. Chicken feces 

samples were taken directly from the cloaca of each 

chicken sample, put in a plastic bag, and given 4% formalin 

to prevent the eggs hatched to be helminths larvae. All 

samples were stored in a cooled room for observation.  

The investigation of helminths eggs was based on the 
McMaster method with slight modification 

(Chandrawathani et al. 2015; Riccio 2019; Wilkes et al. 

2019) with a sensitivity of 100 helminths eggs per gram of 

feces. The used counting chamber with two compartments 

has a 10 X 10 mm surface, and the space between an 

object-glass and a coverslip was 1.5 mm. Thus, each 

compartment has a volume of 0.15 mL of liquid. Two 

grams of feces were dissolved in 60 mL of salt-saturated 

solution; hence, one gram of feces was in 30 mL. Since one 

compartment of object-glass was 0.15 mL of volume, thus 

the number of eggs in one gram of feces was calculated by 

multiplying the number of eggs found (y) by or 200. Then, 
the number Egg Per Gram (EPG) counted as follow: 

 

EPG = y X 200  [1] 

 

Where y is the number of eggs in one counting cell. 

 

The study achieved at the Microbiology Laboratory, 

Department of Animal Science, Faculty of Agriculture and 

Animal Science, Universitas Muhammadiyah Malang.  

Hen Day Production (HDP) 

The daily egg production of chicken was calculated 
from the number of eggs produced by hen every day for 

each strain, and the HDP value (%) was calculated 

according to the method described by Sharma et al. (2020); 

 

HDP:  

[2] 

 

The chickens were reared under semi-intensive 

conditions, and the colony consisted of five to ten hens. 

Each colony was set with one male for breeding ratio. The 

feeds for chickens were giving for average growth and 

production daily. 

Data analysis 

The data of eggs helminths and hen day production 

(HDP) were analyzed based on descriptive analysis. 

Descriptive analysis is a statistical method that is used to 

search and summarize historical data related to identifying 

patterns or meaning. Data aggregation and mining are two 

techniques to discover historical data in descriptive 

analysis. First, we applied the observational method to get 

the data, both quantitative and qualitative. Then the 

collected data was analyzed to determine the mean, 
maximum, minimum, and deviation value—also, data trend 

and highlight comparison (Ali and Bhaskar 2016). MS 

Excel and SPSS assisted the performed data analysis.  

RESULTS AND DISCUSSION 

Helminths infection in native chicken 

Indonesian native chickens or Ayam Kampung are 

generally raised in free-range or backyard, thus allowing 

the chicken to exercise in the backyard during the day and 

stay in a chicken coop at night. This situation increases the 

possibility of chickens consuming various smaller animals 

such as grasshoppers, cockroaches, snails, flies, and ants, 
which can be an intermediate host of worms. Also, it 

allows chickens to consume foods contaminated by 

helminths eggs or larvae in the field accidentally. In this 

study, chicken samples were raised in a semi-intensive 

system with the ground floor, allowing the chicken to 

contact the land still.  

Based on the study finding from 280 fecal samples, the 

percentage of chickens positively infected by parasitic 

helminths was 56.43% (Table 2). The percentage of 

parasitic helminths infections was higher than 38% 

reported in Ayam Kampung in Bangkalan, Madura, East 
Java province by Damayanti et al. (2019), also higher than 

what reported by Hariani and Simanjuntak (2021) in Muara 

Badak, Kutai Kertanegara of East Kalimantan 53.33%. The 

differences in prevalence rates might be caused by several 

factors, including strain or breed, growth period of 

livestock, and environmental conditions. Differences in 

temperature and humidity can also affect helminths 

eggs/larvae growth and development in farm areas (Tarbiat 

et al. 2015). 

The prevalence rates of GIP helminths 

in Ranupane, Wareng, and Lurik chickens were almost 

similar, around 51-52% (Table 2). At the same time, the 
prevalence of parasitic helminths in Lokal Putih chicken 

was higher (68.57%) than in other chickens. This result 

might be due to the breed or strain genetic factors since the 

chicken samples were raised in similar conditions. The 

strain Lokal Putih is the offspring from Kedu chicken 

(particularly white Kedu), a local strain developed in the 

Central Java region more than centuries ago; thus, this 

chicken type was very adaptive to local environment and 

diseases (Ismoyowati et al. 2012; Ulfah et al. 2016; 

Nurcahya et al. 2020). Some chicken breeds or strains can 

deal with infectious diseases influenced by genetic factors 
(Maizels et al. 2012). 

1
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The degree of helminths infection in the chicken's 

gastrointestinal tract was determined from the number of 

helminths eggs per gram of feces. Table 2 results showed 

that the degree of helminths infection reached 115 worm 

eggs per gram of feces. This value indicates that the degree 

of helminths infection is moderate since it is less than 500 

eggs per gram of fecal. The degree of disease increased due 

to worms continued to reproduce and released worm eggs 

continuously. Thus, Lokal Putih chicken was with the 

highest percentage of helminths infection could be 
categorized into a moderate disease. The reported of 

helminths eggs where belong to Ascaridia galli, Heterakis 

gallinarium, Raillietina sp., and Capillaria sp. shows in 

Figure 3. The percentage rate of A. galli infection ranged 

from 51-76%; H. gallinarium 21-28%; Railietina spp. 7-

24%; and Capillaria spp. (22%). The most prevalent worm 

infecting chickens in this study was A. galli (Figure 4). The 

parasitic helminths can adapt to various fowl or aves 

species. Among the phylum Nematoda, the sub-

order Ascaridina is the important parasitic helminth in 

domestic animals, and human included super-
families Ascaridoidea and Heterakoidea. The superfamilies 

have viz. Ascaris suum (pigs), Ascaris 

lumbricoides (humans), and A. galli and H. 

gallinarum (domestic poultry) (Tarbiat et al. 2015).  

While Sherwin et al. (2013) reported that the helminths 

species with the highest infection rates in 16 flocks of free-

ranged housed commercial chicken farms across England 

and Wales was Heterakis sp. (89%), furthermore, Van et al. 

(2020) study showed that the most prevalence helminths in 

the commercial small-scale chicken flock in the Mekong 

Delta of Vietnam were H. gallinarum (43.3% and 42.2% in 
normal and sick chicken, respectively) then followed by A. 

galli (26.7% and 41.1%). The study of Carrisosa et al. 

(2021) on non-commercial chicken or backyard in the 

Alabama state of US showed that the higher prevalence 

rate helminths eggs belonged to Capillaria spp. (26%) and 

followed by A. galli and H. gallinarum (20%, respectively). 

While at the free-range farm in Lower Saxony, Germany, 

the most prevalent species were H. gallinarum (98.5%), 

followed by A. galli (96.2%) and Capillaria spp. (86.1%) 

(Wongrak et al. 2014). This variation was indicated that the 

management was influential in the free-range farming 

system (Gimba et al. 2019). However, in Southeastern 
Nigeria, the most prevalent GIP was cestodes (70.4%) 

dominated by Raillietina spp. (Idika et al. 2016). 

The egg of A. galli had higher resistance against 

environmental influences. Therefore, a. galli eggs could 

live and survive throughout the year in Sweden (Tarbiat et 

al. 2015). There was a direct relationship between 

temperature and the survival rate of A. galli eggs. This 

situation was increased proportionally by temperature 

increase up to 30 ℃ (Tarbiat et al. 2015). Temperature and 

humidity are often essential clues for the hatchability of 

helminths eggs that live freely in their environment. 
Changes in seasonal temperature have different impacts on 

the development and hatching rate of two gastrointestinal 

nematodes in the foliage (Hernandez et al. 2013). In the 

East Java region, air temperature ranged from 27.53 ℃ to 

29.80℃ (BPS Jatim 2020). Thus, the temperature is 

suitable for developing A. galli eggs and becomes the 

reason for the familiar presence of A. galli infections in 

tropical regions, including Indonesia. However, 

interestingly, Lambert et al. (2015) reported that the third 

stage infected larvae (L3) and adult helminth and the adult 

secretory/excretory product were in line with IgG level and 

part IgA antibody. Additionally, the egg yolk of the IgY 

antibody had a strong reaction with antigen on the part of 

tissues infected by A. galli (Darmawi et al. 2012). Hence, 

the genetics factor can be considered to protect the chicken 
from GIP helminths. 
 

 
 
 

 
 

Figure 3. Prevalence of GIP helminths infected native chicken 
strain (%) 
 
 
 

 
 
Figure 4. Ascaridia galli egg 

 
 

 
Table 2. Infection rates and numbers of eggs gastrointestinal 
helminths parasites in native chicken strain 
 

Chicken 

strain 

Number of 

chicken 

Infection 

degrees 

(%) 

Number of 

helminth egg (per 

g feces) 

Ranupane 70 52.86 142 
Lokal Putih 70 68.57 134 
Wareng 70 51.45 75 
Lurik 70 52.86 109 
Average 56.43±8.12 115±30.14 
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Table 3. Hen Day Production (HDP) (%) of native chicken 
 

Age 

(months) 
Lurik Wareng 

Lokal 

Putih 
Ranupane 

7 49.13 50.87 52.81 55.82 
8 40.72 35.94 50.56 39.59 
9 39.48 45.07 35.75 34.37 
10 44.30 32.93 44,22 32.45 

11 48.80 22.40 12.80 30.90 
12 52.40 19.50 22.20 22.10 
Average 45.80±5.13 34.36±12.29 36.39±16.06 35.87±11.31 

 
 

Hen day production (HDP) of local chicken 

The average HDP of Lurik, Wareng, Lokal Putih, 

and Ranupane chickens at the age of 7 to12 months (along 

six months of chicken raised) was 45.80%; 34.36%; 

36.39%, and 35.87%, respectively (Table 3). This value 

was lower than Sartika et al. (2011) study based on the 

Mx gene of native chicken (60-64%) and Yaman et al. 

(2020) on crossbred Indonesian native chicken by average 
47.80%. However, it was higher than Aseel chicken of 

Indian native chicken (36.23%) at 70 weeks (Haunshi et al. 

2011). In the current study, Lurik chicken had the highest 

HDP value by an average of 45.80% from 7 to 12 months 

of age. It has been known that Lurik chicken is a hybrid 

strain of Arab chicken where the ancestor presumably came 

from an introduced breed, namely Kriel Braekels from 

Belgium. Arab chicken is the only laying type in Belgium. 

This chicken was categorized as one of the native chickens 

adaptable to the climate in Indonesia (Gunawan et al. 2018) 

and quite potential as a layer due to high egg productivity 
close to the domestic layer.  

According to the finding of Dastagir et al. (2017), the 

free-range chicken was more resistant to parasite 

infestations, both ectoparasites, and endoparasites than 

those of the intensive and closed house rearing system. 

Free-range chickens freely exchange air and light due to 

their environmental situation; hence they have stronger 

immunity. Therefore, in intensive rearing, it is suggested 

that the cage must enable chickens to exchange air and 

light freely. Also, immunization should be done regularly 

both on ectoparasites and endoparasites. In addition, the 
result data in Table 3 showed although the degree of 

infection was moderate, all four chicken strains were able 

to tolerance against parasitic helminths infection; thus, the 

chicken productivity was not affected. The environmental 

conditions also affected egg productivity, like wind speed 

(1.46 m/s), lighting (17.53 lux), humidity (72.11%), and 

temperature (27.71℃), cumulatively giving a 31.4% effect 

on the productivity of the KUB native chicken (Damayanti 

et al. 2019). 

The gastrointestinal parasites such as Eimeria spp., A. 

galli, H. gallinarum, and Capillaria spp. were responsible 
for the most frequent and economic losses in poultry 

farming (Lozano et al. 2019). The impact of nematode 

infection in chickens includes health problems, production 

performance due to reduced feed conversion ratio, 

decreased growth rate or weight loss, decreased egg 

production and egg quality, intestinal damage, and in 

severe cases, death (Javaregowda et al. 2016; Sreedevi et 

al. 2016; Rufai and Jato 2017; Wokem and Obiyor 

2018). Raillietina species were frequently found in 

domestic chickens (Gallus gallus domesticus) in Phayao 

province, Northern Thailand. Raillietina infections 

potentially induced illness and death (Butbonchoo et al. 

2016). At the same time, H. gallinarum helminths play an 

essential role in transmitting histomoniasis disease 

(blackhead disease) (Goater et al. 2014). Histomoniasis 

causes necrosis of the liver and caecum tissue, then the 

cecum and liver will become inflamed and develop ulcers 
(Dolka et al. 2015; USFDA 2019). 

Based on the study findings, biosecurity 

implementation requires more attention. It is expected to 

overcome helminths infections, especially in native 

chickens, both at free range and intensively rearing 

management. Native chicken managed with backyard and 

semi-intensive systems have two to four times infection 

risk caused by helminth parasites (Berhe et al. 2019). 

Besides that, the use of anthelmintics in Indonesia 

generally has been limited due to the resistance effect and 

prohibited in organic production systems; thus, the 
management of backyard and free-range rearing of native 

chicken needs special attention regarding gastrointestinal 

infection. In Asia and Africa, including Indonesia, native 

chicken is predominant; consequently, it is susceptible to 

helminths infections. Additionally, native chicken is still 

favorable to most people because it has more value than 

domestic chicken, especially on taste and flavor, also has a 

higher selling price. 

In conclusion, the prevalence of helminthiasis in four 

strains of Indonesian native chickens reached 56.43%, and 

the degree of infection was categorized in moderate level 
by 115 EPG of feces. The HDP of four chicken strains at 

the age of 7 to 12 months was normal, ranging from 43-

48%. The parasitic helminth species found during the study 

were A. galli, H. gallinarum, Raillietina spp., 

and Capillaria spp. At the same time, A. galli was the most 

commonly reported species found. All four strains of native 

chicken were tolerant against helminths infections by 

demonstrating that the HDP value was still in the normal 

range. 
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