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ABSTRACT 

An integrated palm-cow management system has been introduced to increase population and production of beef cattle 

in Indonesia. The objective of the study was to assess the helminth infections on beef cattle in the palm-cow 

integration in East Kalimantan and Riau provinces under smallholder farming system. A cross sectional survey was 

carried out during November - December 2020 to observe diseases occurrence, interview the owner and animal health 

officer, as well as collected faecal sample of cattle in extensive, intensive and semi-intensive management. The 

clinical signs during field observation were diarrhoea, cachexia, anorexia and reproductive disturbance. In East 

Kalimantan, the prevalence of trematode (fasciolosis) in Bali cattle (65,5%) raised extensively was higher compared 

to Brahman cross (32%) that raised intensively. Conversely, the prevalence of nematodes in crossbreed was higher 

than in local breed (28% vs 10.34%).  In Riau, cattle were kept in semi-intensive indicates that cross breed was more 

susceptible than local breed to nematode infestation (41.67% vs 22.73%), and to trematodes (Fasciola) (29.17% vs 

18.18%). Beef cattle reared in palm cow-integration systems showed minimal cases of infectious diseases. 

Gastrointestinal parasites are potentially affected on ingested nutrient loss and metabolic disorder led to poor 

productivity and reproductivity of beef cattle.  
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1.  INTRODUCTION  

Oil palm and cattle integration system is one 

approach to increase palm productivity as well as 

increasing an additional value of oil palm plantation for 

farmer’s income.  It remains a significant strategy to 

accelerate beef production in Indonesia. Increases of 

population, income and urbanization in Indonesia 

caused an increased demand for beef. Many programs 

have been conducted by Government of Indonesia, such 

as importing frozen beef and increased domestic cattle 

population by importing beef cattle breed stock or 

through program securing productive cows.  

The Ministry of Agriculture has prepared a strategy 

to achieve beef self-sufficiency in 2026, by providing 

and utilizing land for integration, as well as adding 

imported breeding stock [1]. Policy within Indonesia is 

now focused on increasing the production efficiency and 

size of the breeder herd to increase both female and beef 

output. However, challenges remain as smallholder 

production of beef in Indonesia accounts for over 90% 

of domestic supply [2] and therefore increasing herd 

size is constrained by land availability, low breeding 

herd productivity, and a scarcity of economically 

assessable feed in certain regions. The main sources of 

cheap feed for cows and calves are grasses and other 
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feeds along roadsides and other uncultivated areas, crop 

residues, by-products and fodder crops.  

Oil palm plantation are underutilized land resource, 

provide potential feed sources including understory 

herbage [3], green palm fronds which are routinely 

pruned can be used as a source fibre as grass 

replacement but often unused and by-products such as 

palm kernel cake (PKC) and solid ex-decanter. Under 

palm-cow integration, various production systems were 

practiced by smallholder farmers from extensive (where 

cattle reside, feed and breed within the plantation) to 

intensive (where cattle are permanently contained 

within pens located within the farming communities).  

In between these two, many semi-intensive cattle 

production systems are observable where cattle are held 

in pens for varying time periods and grazed within the 

plantation. According to Kusnadi [4], the palm livestock 

integration system can expand and strengthen farmers' 

sources of income while reducing the risk of business 

failure. However, studies related to cattle health reared 

with an integrated palm-livestock management system 

have not been widely reported. Helminth’s infection is 

the most sub clinically important diseases of cattle 

which are often ignored resulting in heavy economic 

loss. Martin & Meek [5] stated that the economic losses 

due to sub-clinical problems in population are 

significantly higher than clinical problems in individual 

animals. Economic losses due to fasciolosis in Indonesia 

had been studied in Banyumas Ex-resident [6], and 

reported that the factors of infection rate, body weight, 

age and origin of cattle greatly affect the level of 

economic loss by 62.5%. The objective of the study was 

to assess the helminth infections of beef cattle in the 

palm-cow integration in East Kalimantan and Riau 

provinces under smallholder farming system.  

2.  MATERIAL AND METHODS  

2.1. Study area and faecal samples collection  

The study areas were in East Kalimantan dan Riau 

Provinces. Location in East Kalimantan Province, was 

in Longikis, Paser district and in Babulu, Penajam Paser 

Utara district. Geographically Paser district is located at 

1,6 ° 0 1 ` 00 “- 02 ° 27 ` 20” LS and 115 ° 36 ` 14″-118 

° 57` 35″ East Longitude, while Penajam Paser Utara 

district at 01°48`29” – 01 ° 36 ` 37” LS and 116 ° 

19`30” - 116 ° 56`35″ East Longitude. East Kalimantan 

province belongs to the tropical humid climates with 

annual average rainfall is 222.9mm/year, and annual 

average temperatures of 25°C. In Riau Province the 

study was carried out in Tapung, Kampar district. The 

Kampar district lies between 1 ° 00'40 "north latitude to 

0 ° 27'00" south latitude and 100 ° 28'30 "- 101 ° 14'30" 

east longitude. The average air temperature of Riau is 

25.9°C with maximum temperatures reaching 34.4°C 

and minimum temperatures reach 20.1°C. The average 

rainfall in Riau Province is between 2,000 – 3,000 mm / 

year.  

A cross sectional survey was carried out during 

November-December 2020 to observe diseases 

occurrence, interview the owner and animal health 

officer, as well as collected faecal samples of cattle. In 

total of 100 faecal samples from 39 farmers/herds were 

collected. The total number of faecal samples from East 

Kalimantan was 54 samples, consist of 29 faecal sample 

of Bali cattle which were kept extensively; and 25 faecal 

samples of Brahman Cross cattle reared intensively. The 

total number of faecal samples from Riau province was 

46 samples collected from local cattle (Bali and Ongole) 

and cross breed (Limosin, Brahman) reared semi 

intensively by 15 farmers in Tapung, Kampar district. 

Faecal samples were collected either directly from the 

rectum using plastic gloves or when freshly passed. 

Sample was placed individually in a plastic bag then 

samples were kept in a cooler box and immediately kept 

in a refrigerator at 4°C until analysed. 

2.2. Methods  

2.2.1. Examination Nematode Eggs 

Quantitative faecal examinations of nematode eggs 

are performed with modification of Whitlock method 

[7,8]. Briefly, three grams of each faeces sample were 

soaked in 17 ml of water and left for a few minutes for 

soften and stirred homogeneously. Then add 40 mL of 

saturated sodium chloride (NaCl, specific gravity = 

1.200) mix homogenously and put into the 'whitlock 

chamber' counting room with modification pasteur 

pipette (0.5 mL/room) and then left for 2-5 minutes for 

floating the egg. The eggs were identified under a 

microscope at 40 × magnifications, and counting on the 

basis of morphology (shape and size). Nematode eggs 

were counted (in the counting chamber) and the number 

was multiplied by 40. The number of eggs was counted 

in units of egg per gram (EPG). 

2.2.2. Examination Trematode Eggs 

Faecal samples were examined by sedimentation 

techniques for the presence of trematode eggs as 

described by [9]. Three grams of the faecal sample was 

homogenized with 17 mL of water and left for 2-4 hours 
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at room temperature. The solution of Tween-80 was 

added and then homogenized by a magnetic stirrer for 5 

min. The faecal solution was filtered using the size of 

filter 341 µm, 200 µm and 150 µm. The filtrate is 

collected in a beaker (cone tube) then added water to a 

volume of 250 mL and allowed to settle for 3 minutes. 

The stopper (plug) is slowly inserted into the cone tube 

in an upright position with a little pressure, then the 

supernatant or upper liquid is removed. Again, the water 

is added to the sediment. This deposition process is 

carried out about 5 times until the supernatant is clear 

and then removed. The remaining sediment is placed on 

a clean and dry petri dish, then 1% methylene blue dye 

is added and emulsified. Trematode eggs 

(Paramphistomum spp and Faciola gigantica) was 

indentified under a stereomicroscope with 10X 

magnification based on the morphogical characteristic 

of the eggs. Paramphistomum spp eggs looked bluish-

grey in colour, while Faciola.gigantica eggs appeared in 

golden-yellow shiny colour [10]. 

3.  RESULTS AND DISCUSSION  

3.1. Prevalence of Gastrointestinal Nematodes 

and Trematode  

The results of faecal samples examination of local 

and Cross Breed cattle in East Kalimantan and Riau 

Provinces are presented in Table 1 and Table 2. In 

general, samples from East Kalimantan showed that the 

prevalence of trematode infestation was higher than 

nematode infestation. The infection rate of trematode, 

Fasciola gigantica, was 50% (CI 95%; 37.1%-62.9%) 

and Paramphistomum spp was 63% (CI 95%; 49.6%-

74.6%), while nematode (strongyle) was found 18.5% 

(CI 95%; 10.4%- 30.8%). Multiple infection of both 

Paramphistomum spp and Fasiola gigantica were found 

in 22 of the 54 samples. This result was in line with 

study by Rinca, et al., [11] that cattle were experience 

with multiple infection of both Fasciola spp. and 

Paramphistomum spp. However, the rate of infection in 

this study 40.74% (CI 95%; 28.7%-54%) was lower 

compared to the previous study (50%) by Rinca, et al. 

[11]. The prevalence of GI trematode (fasciolosis) 

showed a relatively higher occurrence in local breed 

(65.5%) which were reared extensively, compared to 

cross breed (32%) which were reared intensively. In 

contrast, relatively higher nematode positive animals 

were recorded in cross breed (28%) than local breed 

(10.3%). Moreover, beef cattle that negative from 

helminthiasis were 20,69% and 12% in local and cross 

breeds respectively. This current study is in contrary to 

Zekarias et al. [12] who reported no significant effect of 

breed and management systems on the occurrence of 

gastro-intestinal nematodes.  

The examination of 46 faecal samples from local 

breeds (Bali, Ongole) and cross breeds (Brahman, 

Simental) which were reared semi-intensively at 

Tapung, Kampar district, Riau is shown in Table 2. The 

results revealed that out of the 46 samples of faeces 

examined, 32.61% (CI 95%; 20.9%-47%) were infected 

with nematode, while from the genera trematode, 

23.91% (11/46) samples were infected with F. gigantica 

and 15.22% (7/46) were infected paramphistomum spp. 

Only two (4.35%) crosses and locals were positively 

infected with a mixture of Fasciola gigantica and 

Paramphistomum spp. However, there were 36.96% 

cattle that free from helminths infection, those were 

40,91% of local breed and 33,33% of cross breed.  

Higher infection of nematodes was recorded in cross 

breed than local breed (41.67% vs. 22.73%), it also 

found that cross breed was more susceptible to F. 

gigantica compare to local breed (29.17% vs. 18.18%). 

Cattle reared by smallholder farmers in the palm cow 

integration showed that the highest rate of fasciolosis 

infection (65.5%) was recorded in samples from 

extensively reared local breeds, followed by intensively 

reared cross breeds while the lowest (23.91%) in semi-

intensively reared mixed breeds. The finding was in line 

with Khan and Maqbool [13] who reported the rate of 

fasciolosis infection varied under different management 

conditions. However, he found that fasciolosis infection 

rate of cattle at livestock farms (17.5%) were lower than 

in the present study 50% and 23,91% in East 

Kalimantan and Riau province respectively.  This 

finding indicated that the infection of fasciolosis was 

differ among the region. In addition, cattle in extensive 

systems directly eat grass while cattle reared in 

intensive and semi-intensive systems whose feed does 

not go through withering have a probability of getting 

fasciola infestation [14]. The incidence of fasciolosis is 

influenced by two factors, temperature and moisture, as 

they affect the hatching of fasciola egg, the viability of 

cercariae and population of snails [15] (Walker et al., 

2008). On the other hand, there is a habit of making 

sewage drains directly into the grass area which causes 

the continuing fasciola life cycle and spread to other 

livestock [14, 16]. Trematodosis such as Fasciolosis and 

paramphistomosis are chronic and subclinical, and 

difficult to be recognize, that lead farmers do not aware 

how to prevent the disease [17]. 
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Table 1. Prevalence of GI nematode and trematode infection of beef cattle reared on extensive and intensive system in 

the district of Penajem Paser Utara and Paser, East Kalimantan Province  

Breed 

 

No. 

Examined 

Nematoda (%) 

(Strongyle) 

Trematoda (%) Negative 

Nematoda and 

Trematoda 
F.gigantica 

Paramphistomum 

spp 

(Fasc+ 

Paramp) 

Local 

(extensive) 
29 3 (10.3%) 19 (65.5%) 18 (62%) 15 (51.7%) 6 (20.69%) 

Cross 

(Intensive) 
25 7 (28%)  8 (32%) 16 (64%) 7 (24.1%) 3 (12%) 

Total 54 

10 (18.50%) 

(CI 95%; 

10.4%-30.8%) 

27 (50%) 

(CI95%; 

37.1%-62.9%) 

34 (63%) 

(CI 95%; 

49.6%-74.6%) 

22 (40.70%) 

(CI 95%; 

28.7%-54%) 

9 (16.67%) 

(CI 95%; 9.02%-

28.74%) 

Table 2. Prevalence of GI nematode and tematode infection of beef cattle reared on semi-intensive system at Tapung, 

Kampar district, Riau Province 

Breed 

 

No. 

Examined 

Nematoda 

(%) 

(Strongyle) 

Trematoda (%) Negative 

Nematoda and 

Trematoda 
F. gigantica 

Paramphistomum 

spp 

(Fasc+ 

Paramp) 

Local breed *) 

Ongole, bali  
22 5 (22.73%) 4 (18.18%) 4 (18.18%) 1 (4.55%) 9 (40,91%) 

Cross breed*) 24 10 (41.67%) 7 (29.17%) 3 (12.50%) 1 (4.17%) 8 (33.33%) 

Total 46 

15 (32.61%) 

(CI 95%; 

20.9%-47%) 

11(23.91%) 

(CI95%; 

13.9%-37.9%) 

7 (15.22%) 

(CI 95%; 

7.6%-28.2%) 

2 (4.35%) 

(CI 95%; 

1.2%-14.5%) 

17 (36.96%) 

(CI 95%; 

24.52%-1.40%) 

Note: *) All cattle reared semi-intensively 

 

3.2. Animal Health Status and diseases 

occurrence 

The general animal health status observed in East 

Kalimantan and Riau. Table 3 showing that 40 beef 

cattle in East Kalimantan located in Paser and Panajem 

Paser Utara had been observed for their health status. 

The beef cattle were between 8 months and 6 years old 

with body score condition (BSC) between ˂2 and 4. 

Clinical signs were noted as anorexia, cachexia, 

diarrhoea, repeat breeding and silent heat. Since 15 out 

of 40 beef cattle (37.5%) were having BSC ≤ 2, it 

requires further investigation and improvement. In Riau, 

21 of 32 cattle (65.62%) were having BSC ≤ 2 and 

clinical signs noted similar to East Kalimantan. Low 

BSC value appear to related to the clinical signs noted 

from these cattle such as anorexia and cachexia. These 

clinical signs seem to be due to parasitic diseases, 

metabolic disorder and/or under-nutrition. However, 

study in Ethiopia by Zekaries et al. [12] found that BSC 

of the cattle did not significant different with the 

prevalence of the parasites. This agrees with previous 

report of previous studies [18, 19] who described that 

the deterioration in body condition of animals might be 

due to malnutrition and other concurrent diseases. It 

requires further investigation and improvement for these 

cattle, particular laboratory analysis should be 

undertaken such as metabolic diseases and reproduction 

failures. 

The overall BSC value is shown in Table 3 Forty 

cattle of East Kalimantan were measured for BSC 

showing that 4 Ongole cattle, 9 Brahman cross and 2 

others with BSC ≤ 2. While 1 Bali cattle, 19 Brahman 

cross and 1 other of 32 cattle in Riau showing BSC ≤ 2. 

It is appeared that Brahman cattle were more sensitive 

than local cattle when introduced to the palm-cow 

farming system. 
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Table 3. The body score condition (BSC) of beef cattle in Province of East Kalimantan and Riau. 

No. Provinces 
Number of 

Animals (n) 
Breeds N 

Ages 

(month/years) 

BSC 

1 2 3 4 

1. East Kalimantan 40 

Bali - 

8 month – 6 year 

- - - - 

PO 16 - 4 10 2 

BX 17 2 7 8 - 

Others 7 - 2 5 - 

2. Riau 32 

Bali 3 

1,2 - 8 

- 1 1 1 

PO - - - - - 

BX 27 9 10 7 1 

Others 2 - 1 1 - 

 Total 72  72  11 25 32 4 

 

4.  CONCLUSION  

Beef cattle reared in palm cow-integration systems 

showed minimal cases of infectious diseases. The 

clinical signs during field observation were diarrhoea, 

cachexia, anorexia and reproductive disturbance. These 

clinical signs seem to be due to parasitic diseases, 

metabolic disorder and/or mal-nutrition. Gastrointestinal 

parasites are potentially affected on ingested nutrient 

loss and metabolic disorder led to poor productivity and 

reproductivity of beef cattle. It is appeared that cross 

breed cattle were more sensitive than local cattle when 

introduced to the palm-cow farming systems.  
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