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Intestinal Parasites in Ducks from Central Jiangsu, China - Epidemiological Survey 

Yu Feng* , Feiyan Wang* , Jinjun Xu, Jianping Tao & Dandan Liu

ABSTRACT

Background: Domestic ducks (Anas platyrhynchos domesticus) are essential to rural livelihoods, supplying meat and eggs. 
However, they are frequently affected by intestinal parasites, primarily helminths and protozoa, which reduce growth, egg 
yield, and survival. Coccidiosis severely impacts ducklings, with infection rates of 30-60%. As duck farming intensifies, 
parasite dynamics are shifting. While morphological identification is conventional, it lacks resolution for cryptic species. 
Molecular tools, particularly ribosomal markers, improve detection and phylogenetic accuracy. This study combines both 
approaches to assess parasite prevalence and diversity in central Jiangsu.
Materials, Methods & Results: Between June and November 2023, fecal samples were collected from 36 duck farms 
employing diverse rearing systems across 6 districts in 3 cities. Samples were analyzed using morphological methods and 
PCR amplification of 18S rDNA, ITS, and SSU rRNA gene regions, followed by sequencing. Morphological identification 
revealed several parasites, including Eimeria anatis, Isospora mandarin, Drepanidotaenia lanceolata, Capillaria spp., and 
trematode eggs. Molecular data confirmed these findings and further identified associations with reference strains such as 
Capillaria anatis, Echinostoma miyagawai, and Cryptosporidium baileyi. The overall prevalence of intestinal parasites 
was 83.33%, with Cryptosporidium spp. most prevalent (58.33%), followed by coccidia (30.56%) and helminths (16.66%). 
Infection rates varied by region, duck age, and rearing system. Ducks aged 21-50 days exhibited the highest prevalence 
of Cryptosporidium spp. (71.43%), while older ducks showed higher Eimeria spp. infections. Intensive floor-rearing and 
water-based free-range systems had higher infection rates than courtyard pasture systems.
Discussion: This study revealed a high prevalence and diversity of intestinal parasites in domestic ducks. A 100% infec-
tion rate with Cryptosporidium spp. was observed in ducks reared in multilayer cages, despite the absence of helminths 
or coccidia-likely reflecting hygienic and automated management, though the limited sample size warrants cautious 
interpretation. Helminth eggs, including D. lanceolata, Capillaria spp., and trematodes, were recovered via nylon-sieve 
washing and saturated salt flotation. D. lanceolata eggs were distinguished from Fimbriaria fasciolaris by the absence 
of polar filaments. PCR targeting ITS and 18S rDNA identified trematodes clustering with E. miyagawai and Capillaria 
spp. with isolates from Gallus gallus domesticus. Coccidian oocysts were preliminarily identified as E. anatis and I. 
mandarin. The former were ovoid with thick walls and micropyles; high temperature hindered sporulation, complicating 
differentiation from Tyzzeria perniciosa or Wenyonella philiplevinei. Phylogenetic analysis confirmed E. anatis, while I. 
mandarin oocysts, containing 2 sporocysts with 4 sporozoites and refractile bodies, showed high similarity (PV785220.1) 
to waterfowl Eimeria. Close phylogenetic clustering reflects shared Eimeriidae traits in sporozoite development and host 
invasion. Ecological and immunological characteristics of waterfowl may promote co-infection and niche overlap. Nested 
PCR targeting SSU rRNA confirmed C. baileyi infection, showing 100% identity with a Passer montanus isolate. While 
C. baileyi typically infects avian respiratory and intestinal tracts, molecular data on duck-derived isolates in China remain 
scarce. Overall, this study underscores the substantial burden and diversity of intestinal parasites in ducks from central 
Jiangsu, emphasizing the importance of integrating morphological and molecular diagnostics. Long-term, large-scale 
studies are essential for designing targeted control strategies in duck farming systems.
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INTRODUCTION

Domestic ducks (Anas platyrhynchos domes-
ticus) are crucial to rural economies, serving as a key 
source of meat and eggs [32,38]. However, parasitic 
infections pose a major challenge to duck production, 
causing substantial economic losses through wide-
spread infestations [1,34]. The primary parasites af-
fecting ducks include helminths and protozoa, which 
exhibit high species diversity and broad geographic 
distribution [1,11,19,43]. Helminth infections often 
lead to stunted growth, decreased egg production, and 
poor feed efficiency [8,18], while protozoan infec-
tions, particularly coccidiosis, threaten ducklings with 
30-60% infection rates and high mortality; survivors 
frequently suffer severe growth deficits [19,24]. 
Cryptosporidium infections further compound losses 
by causing both gastrointestinal and respiratory 
symptoms [15].

The industry's shift toward intensive farming 
has altered rearing conditions, potentially influencing 
parasite epidemiology [22,25]. Current diagnostic 
methods rely heavily on morphological identification, 
which struggles to differentiate synonymic or cryptic 
species [5,10,12]. Molecular techniques, especially 
ribosomal gene sequencing, now enable more precise 
parasite classification and phylogenetic analysis, over-
coming these limitations [4,26,27,29,37].

This study investigated intestinal parasites in 
commercial ducks across 6 districts in central Jiangsu 
Province, China. Using integrated morphological and 
molecular approaches, we analyzed parasites in ducks 
of varying ages, regions, and farming systems. Our 
findings provide critical epidemiological data to sup-
port targeted control measures, fostering sustainable 
duck production.

MATERIALS AND METHODS

Study site

This study was conducted from June to No-
vember 2023 in Jiangsu Province, located in eastern 
China along the lower reaches of the Yangtze River 
(116°21′ ~ 121°57′ E and 30°45′ ~ 35°08′ N). We sur-
veyed 36 duck farms across 3 representative prefecture-
level cities (Figure 1): Yangzhou (central-northern 
Jiangsu, including Gaoyou, Guangling, Jiangdu, and 
Yizheng), Taizhou (central Jiangsu, including Taixing), 
and Nantong (eastern Jiangsu, including Rugao).

Specimen collection 

Fresh fecal samples were collected from 36 
duck farms (Table 1) implementing different rearing 
systems (Figure 2). A standardized composite sampling 
method was applied. Within each duck house, feces 
were collected from 5 distinct points, the 4 corners 
and the center, to ensure representative coverage of 
the enclosure [16]. Collected samples were judged as 
fresh based on moist appearance. Fecal samples that 
were dry or appeared contaminated in any way (e.g., 
trampled, covered in dirt, or in contact with other feces) 
were not collected. The number of samples collected 
ranged from a minimum of 5 for flocks of 10 birds, to 
a maximum of 30 for flocks of 300 birds or greater [7]. 
All samples were placed in sterile, sealed polyethylene 
bags at 4°C, and each bag was clearly labeled with the 
sampling location, rearing mode, and the age of the 
domestic ducks at the time of collection.

Morphological observation

Nematode eggs, cestode eggs and coccidian 
oocysts were detected by the saturated saline floata-
tion method as previously described [40]. In brief, ap-
proximately 10 g of fecal material from domestic ducks 
was mixed thoroughly with 15 mL of saturated saline 
solution. The suspension was passed through a 250 μm 
mesh sieve, and the resulting filtrate was centrifuged 
at 800 g for 5 min. A coverslip was gently placed on 
the surface of the supernatant and, after standing for 3 
min, examined under a light microscope.

Figure 1. Sampling areas of duck farms in Jiangsu province, China.
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Eggs of trematodes were examined by nylon 
sieve washing method [40]. Fecal samples (10 g) were 
diluted with water and filtered successively through 
60-mesh (250 μm aperture) and 260-mesh (57 μm 
aperture) sieves. The retained material on the finer 
mesh was rinsed repeatedly with water until the eluate 
became clear. The final sediment collected from the 
260-mesh sieve was then transferred to a microscope 
slide for examination. The eggs of nematode, tape 
worm and trematode were observed and identified 
under 40x magnification.

DNA extraction, amplification, and sequencing

Fecal sample DNA was extracted using fecal 
DNA extraction kit1 according to the manufacturer’s 
instructions. The concentration and purity of the 
extracted genomic DNA were quantified using a 
NanoDrop 2000/2000c spectrophotometer2. All DNA 
samples were stored at -20°C until further use.

Primers used for PCR amplification were 
designed based on previously published studies 
[3,21,35,39,42]. All primers were synthesized by Qin-
gke Biotechnology Co., Ltd.3, and their sequences are 
provided in Table 6. PCR reactions were performed 
in a total volume of 25.0 μL, consisting of 12.5 μL of 

2× Taq Plus Master Mix II (Dye Plus)4, 1.0 μL each 
of forward and reverse primers (10 mmol/L), 1.0 μL 
of DNA template, and nuclease-free water to adjust 
the final volume. The thermal cycling conditions for 
each target gene are detailed in Table 7, and the am-
plification products were visualized and preserved by 
electrophoresis on 1% agarose gels.

The positive PCR products were purified by 
the EasyPure® Quick Gel Extraction Kit5, and the puri-
fied products were sequenced by Sanger sequencing6. 
The sequencing data were assembled and edited using 
Clustal X 1.8 program7, and aligned against GenBank 
entries via BLAST. Sequence homology was assessed 
with DNA Star software8, and a phylogenetic tree 
was constructed in MEGA 11.09 using the Neighbor-
Joining method with 1000 bootstrap replicates.

Statistical analysis

Statistical analysis of intestinal parasitic infec-
tions was conducted using the SPSSAU data science 
analysis platform (https://spssau.com/indexs.html). 
The 95% confidence interval (95% CI), odds ratio 
(OR), and P-values were calculated to evaluate po-
tential risk factors associated with intestinal parasitic 
infections in domestic ducks.

Table 1. Duck farm information.

City City/District Duck form Farming methods

Yangzhou

Guangling 1 Intensive floor rearing system

Jiangdu 3 Water-based free-range feeding

Gaoyou

3 Intensive floor rearing system

2 Water-based free-range feeding

1 Multi-layer cage system

Yizheng 2 Water-based free-range feeding

Nantong Rugao 15 Intensive floor rearing system

Taizhou Taixing 10 Free-range courtyard feeding

Figure 2. Duck farms with different feeding modes. A- Intensive floor rearing system. B- Free-range courtyard feeding. C- Water-based free-range feed-
ing. D- Multi-layer cage system.
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RESULTS

Species of intestinal parasites

In this study, pathogen identification based on 
morphological characteristics revealed Eimeria anatis,  
Isospora mandarin, Drepanidotaenia lanceolata, 
Avian Capillaria, and trematode eggs (Figure 3). 

Molecular identification of Capillaria eggs 
based on 18S ribosomal DNA (18S rDNA) sequencing 
yielded an 1800 bp fragment [GenBank: PV788917.1], 
exhibiting 99.9% sequence identity with Capillaria 
anatis [GenBank: LC052334.1] isolated from Gallus 
gallus domesticus (Figure 9). Phylogenetic analysis 
placed the isolate within the Capillaria clade, where 
it closely clustering with C. anatis, thereby confirming 
its taxonomic identity (Figure 4). Sequencing of the 
internal transcribed spacer (ITS) region from trema-
tode eggs produced a 1170 bp fragment [GenBank: 
PV785219.1], showing 100% identity to Echinos-
toma miyagawai from A. platyrhynchos [GenBank: 
OR509027.1] (Figure 10). Phylogenetic analysis 
further supported this identification by grouping the 
isolate with E. miyagawai (Figure 5). The 18S rDNA 
sequence of E. anatis obtained in this study was 1300 
bp in length [GenBank: PV785212.1], demonstrating 
99.9% identity to a reference sequence from Anas 
superciliosa [GenBank: OL604501.1] (Figure 11). 
Phylogenetic inference placed the isolate within the 
waterfowl Eimeria clade, closely related to E. anatis 
(Figure 6). The 18S rDNA sequence of the I. mandarin 
isolate was 1384 bp [GenBank: PV785220.1], sharing 
98.1% identity with E. anatis [GenBank: PV785212.1] 
(Figure 11). It is classified as Isospora sp. and is po-
sitioned within the Eimeria spp. in Waterfowl branch. 
Phylogenetic analysis reveals the closest relation-
ship with Eimeria species, particularly Eimeria fulva 
[GenBank: KP789172.1] (Figure 7). Nested PCR and 
sequencing of the small subunit ribosomal RNA (SSU 
rRNA) gene yielded a 796 bp fragment [GenBank: 
PV785213.1], with 100% identity to Cryptosporidium 
baileyi isolated from a Chinese grosbeak (Eophona 
migratoria) [GenBank: MN410723.1] (Figure 12). 
Phylogenetic analysis clustered the isolate with C. bai-
leyi, supporting its molecular identification (Figure 8).

The infection rate and risk analysis of intestinal parasites 
in domestic ducks

Morphological and molecular biological test-
ing of fecal samples from 36 duck farms in central 

Jiangsu, revealed the highest infection rate of Cryp-
tosporidium (58.33%; 21/36), followed by coccidia 
(30.56%; 11/36), and intestinal helminth (16.66%; 
6/36). The risk of infection with Cryptosporidium was 
significantly higher than that of intestinal helminths 
(OR = 7.00; 95% CI: 2.33-21.00; P = 0.001). Although 
the risk of coccidial infection was also higher than that 
of intestinal helminths (OR = 2.20; P = 0.170), the 
difference was not statistically significant. Mixed infec-
tions were detected in 22.22% (8/36) of the surveyed 
farms, with the most common co-infections being 
helminths and Cryptosporidium (13.88%; 5/36), fol-
lowed by coccidia and Cryptosporidium co-infections 
(8.33%; 3/36). Although the infection risk in farms 
with helminths and Cryptosporidium co-infection was 
slightly higher than in those with coccidia and Cryp-
tosporidium co-infection (OR = 1.77; P = 0.458), the 
difference was not statistically significant (Table 2).

Geographic distribution of positive cases and associated risk

Significant regional variation in infection rates 
was observed. The highest overall infection rate was 
recorded in Nantong City (93.33%; 14/15), followed by 
Taizhou City (80%; 8/10), with the lowest in Yangzhou 
City (72.73%; 8/11). Compared to Yangzhou, the risk 
of infection in Nantong was higher (OR = 5.25; 95% 
CI: 0.47-59.29; P = 0.180); however, the difference was 
not statistically significant. Similarly, the infection risk 
in Taizhou was 1.5 times higher than in Yangzhou (OR 
= 1.50; 95% CI: 0.20-11.55; P = 0.697), but the dif-
ference was also not statistically significant (Table 3).

Age-related infection rates for different parasite types

This study demonstrated that the prevalence 
of intestinal parasites in domestic ducks was closely 
related to age. The prevalence of helminth infections 
was higher in the 21-50-day age group (28.57%; OR 
= 1.60; P = 1.00) compared to ducks over 50 days 
of age; however, the difference was not statistically 
significant. No significant difference was observed 
between ducks over 50 days and those under 20 days 
(P > 0.05). Coccidia infections were not detected in 
the 21-50-day group but were prevalent in ducks over 
50 days (52.63%; OR = 4.44; P = 0.217) compared to 
the under 20-day group. Cryptosporidium was detected 
across all age groups, with the highest prevalence 
in ducks aged 21-50 days (71.43%; OR = 3.75; P 
= 0.224), although none of the observed differences 
reached statistical significance (Table 4).
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The influence of feeding modes on infection prevalence

The rearing system had a notable impact on 
the prevalence of intestinal parasite infections in do-
mestic ducks. Infection rates reached 100% in both 
the water-based free-range feeding and multi-layer 
cage system, followed by 89.47% in the intensive 
floor rearing system and 70% in the free-range court-
yard feeding - the lowest among all. Compared to the 
courtyard pasture system, the infection risk was 6.0 
times higher in the water-based free-range feeding 
(OR = 6.0; P = 0.228; 95% CI=0.25-143.12) and 3.64 
times higher in the intensive floor rearing system (OR 

= 3.64; P = 0.204; 95% CI=0.50-26.76); however, 
these differences were not statistically significant. 
Coccidia was the predominant parasite species, with 
an infection rate of 60% in the free-range courtyard 
feeding system. In the water-based free-range system, 
Cryptosporidium spp. was the dominant parasite 
(71.42%), followed by coccidia (57.14%). Cryptospo-
ridium spp. was also the predominant species under 
the intensive floor-rearing system, with an infection 
rate of 73.68%. Additionally, Cryptosporidium infec-
tion was detected in a duck farm practicing a multi-
layer cage rearing system (Table 5).

Table 2. The infection rate and risk analysis of intestinal parasites in domestic ducks.

Parasite Species Type Positive Rate% OR P value 95%CI

Helminths Single 16.66 (6/36) 1.00 (reference) -

Coccidia Single 30.56 (11/36) 2.20 0.170 0.71-6.79

Cryptosporidium spp. Single 58.33 (21/36) 7.00 0.001 2.33-21.00

Helminths, Coccidia Mixed 0.00 (0/36) 0.00 0.000 0.00

Coccidia, Cryptosporidium spp. Mixed 8.33 (3/36) 1.00 (reference) - -

Helminths, Cryptosporidium spp. Mixed 13.88 (5/36) 1.77 0.458 0.39-8.055

Table 3. Geographic distribution of positive cases and associated risk.

City Positive Rate% OR P value 95%CI

Yangzhou 72.73 (8/11) 1.00 (reference) - -

Nantong 93.33 (14/15) 5.25 0.180 0.47-59.29

Taizhou 80.00 (8/10) 1.50 0.697 0.20-11.55

Table 4. Age-related infection rates for different parasite types.

Parasite Type Age Group (days) Positive Rate% OR P value 95%CI

Helminths

<20 20.00 (1/5) 1.00 (reference) - -

21-50 28.57 (4/14) 1.60 1.000 0.13-19.09

>50 10.53 (2/19) 0.47 0.521 0.03-6.57

Coccidia

<20 20.00 (1/5) 1.00 (reference) - -

21-50 0.00 (0/14) 0.00 0.000 0.00

>50 52.63 (10/19) 4.44 0.217 0.42-47.50

Cryptosporidium spp.

<20 40.00 (2/5) 1.00 (reference) - -

21-50 71.43 (10/14) 3.75 0.224 0.45-31.62

>50 42.11 (8/19) 1.09 0.932 0.15-8.12
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Table 5. The influence of feeding modes on infection prevalence.

Rearing System
Positive 
Rate%

OR P value 95%CI Helminths Coccidia Cryptosporidium spp.

Free-range 
courtyard feeding

70.00 (7/10)
1.00 

(reference)
- - / 60.00% (6/10) 10.00% (1/10)

Water-based free-
range feeding

100.00 (7/7) 6.00 0.228 0.25-143.12 28.57% (2/7) 57.14% (4/7) 71.42% (5/7)

Intensive floor 
rearing system

89.47 (17/19) 3.64 0.204 0.50-26.76 26.31% (5/19) 5.26% (1/19) 73.68% (14/19)

Multi-layer cage 
system

100.00 (1/1) 0.86 1.000 0.022-33.12 / / 100.00% (1/1)

Table 6. List of primers for PCR.

Species Gene name Primer name Primer sequence 5′→3′

Eimeria spp. 18S rDNA

Outer Primer Forward: 5′- GCTTGTCTCAAAGATTAAGCC -3′
Reverse: 5′- ATGCATACTCAAAAGATTACC -3′

Inner Primer Forward: 5′- CTATGGCTAATACATGCGCAATC -3′
Reverse: 5′- ATGCATACTCAA AAGATTACC -3′

Cryptosporidium spp. SSUrRNA

Outer Primer Forward: 5′- CCCATTTCCTTCGAAACAGGA -3′
Reverse: 5′- TTCTAGAGCTAATACATGCG -3′

Inner Primer Forward: 5′- GGAAGGGTTGTATTTATTAGATAAAG -3′
Reverse: 5′- AAGGAGTAAGGAACAACCTCCA -3′

Avian Capillaria 18S rDNA 

NSF4/18 Forward: 5′- CTGGTTGATCCTGCCAGT -3′
Reverse: 5′- CAGGTGAGTTTTCCCGTGTT -3′18S-1192R/20

NSF4/18 Forward: 5′- CTGGTTGATCCTGCCAGT -3′
Reverse: 5′- GGGCATCACAGACCTGTTAT -3′NSR1438/20

NSF573/19 Forward: 5′- CGCGGTAATTCCAGCTCCA -3′
Reverse: 5′- CGACGGGCGGTGTGTACA -3′NSR1787/18

NSF573/19 Forward: 5′- CGCGGTAATTCCAGCTCCA -3’
Reverse: 5′- TGATCCTTCYGCAGGTTCAC -3’SSU18R

Trematodes ITS
Forward: 5′- GTAGGTGAACCTGCGGAACGATCATT -3′

Reverse: 5′- TTAGTTTCTTTTCCTCCGCT -3′

Table 7. Standard PCR procedure.

Species Target Gene Cycles Initial Denaturation Denaturation Annealing Extension Final Extension

Eimeria spp.

18S rDNA 
(1st round)

30 95°C for 3 min 95°C for 15 s 52.5°C for 20 s 72°C for 1 min 30 s 72°C for 10 min

18S rDNA 
(2nd round)

30 95°C for 3 min 95°C for 15 s 52.5°C for 20 s 72°C for 1 min 30 s 72°C for 10 min

Cryptosporidium spp.

SSU rRNA 
(1st round)

30 95°C for 3 min 95°C for 15 s 52.5°C for 20 s 72°C for 1 min 30 s 72°C for 10 min

SSU rRNA 
(2nd round)

30 95°C for 3 min 95°C for 15 s 52.5°C for 20 s 72°C for 1 min 30 s 72°C for 10 min

Avian Capillaria 18S rDNA 30 95°C for 3 min 95°C for 15 s 64.0°C for 20 s 72°C for 1 min 30 s 72°C for 10 min

Trematodes ITS 30 95°C for 3 min 95°C for 15 s 52.5°C for 20 s 72°C for 1 min 30 s 72°C for 10 min
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Figure 3. Microphotographs of various parasitic eggs taken at 40 × magnification. A- Drepanidotaenia lanceolata. B- Avian Capillaria. C- Trematode 
egg. D- Eimeria anatis (40 ×). E- Isospora mandarin (40 ×). [Scale bars: 50 µm (A, B, C) and 10 µm (D, E)].

Figure 4. Phylogenetic tree of Capillaria based on 18S rDNA (Bootstrap = 1,000). The sequence PV788917.1 of C. anatis is 
highlighted in red, and it is associated with the domestic duck (A. platyrhynchos domesticus). The bootstrap values reflect the 
support for each node in the tree.

Figure 5. Phylogenetic tree of Trematode based on ITS region (Bootstrap = 1,000). The sequence PV785219.1 of Echinostoma 
miyagawai is highlighted in red, and it is classified within the Echinostoma genus, closely related to other E. miyagawai sequences. 
This clade is part of the larger Echinostomatidae family. The bootstrap values reflect the support for each node in the tree.
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Figure 6. Phylogenetic tree of Eimeria anatis based on 18S rRNA (Bootstrap = 1,000). The sequence 
PV785212.1 of E. anatis is highlighted in red, and it is belonged to the Eimeria genus, clustering with 
waterfowl species and showing evolutionary links to Eimeria in land fowl and mammals. The bootstrap 
values reflect the support for each node in the tree.

Figure 7. Phylogenetic tree of Isospora mandarin based on 18S rRNA (Bootstrap = 1,000). The sequence PV785220.1 
of I. mandarin is highlighted in red, and it is positioned within the Eimeria species found in waterfowl, indicating its 
close genetic relationship with other waterfowl-associated species. The bootstrap values reflect the support for each 
node in the tree.
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Figure 8. Phylogenetic tree of Cryptosporidium spp. based on SSU rRNA. The sequence PV785213.1 of C. baileyi 
is highlighted in red, and it is located within the same clade as other closely related Cryptosporidium species. The 
bootstrap values reflect the support for each node in the tree.

Figure 9. PCR Amplification and Sequence Homology Analysis of the Avian Capillaria 18s rDNA. A- Results of PCR amplification of the Avian Capil-
laria 18S rDNA region. [Lane M: DL 2 000 Maker; lane 1: Fecal samples; Lane 2: Negative control]. B- Homology Analysis of the Avian Capillaria 
18S rDNA. The sequence PV788917.1 of the Avian Capillaria exhibits 99.9% sequence identity with Capillaria anatis (GenBank: LC052334.1), which 
was isolated from Gallus gallus domesticus.

Figure 10. PCR Amplification and Sequence Homology Analysis of the Trematode ITS region. A- Results of PCR amplification of the Trematode ITS 
region. [Lane M: DL 2 000 Maker; lane 1: Fecal samples; Lane 2: Negative control]. B- Homology Analysis of the Trematode ITS region]. The sequence 
PV785219.1 of E. miyagawai exhibits 100% identity with E. miyagawai from A. platyrhynchos (GenBank: OR509027.1).
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DISCUSSION

This study conducted an epidemiological 
survey on intestinal parasites in duck farms from 6 
districts in the central Jiangsu region of China, and 
employed both pathogenic and molecular biological 
methods to identify the parasite species. The results 
showed that the overall infection rate of intestinal 
parasites in the duck farms was 83.33%. Among 
these, Cryptosporidium spp. had the highest infection 

Figure 11. PCR Amplification and Sequence Homology analysis of the coccidia 18S rDNA. A- Results of PCR amplification of the Duck coccidia 18S 
rDNA region [M: DL 2 000 Marker; Lane 1-3: Eimeria anatis positive samples; Lane 4: Negative control; Lane 5: Isospora mandarin positive samples; 
Lane 6: Negative control]. B- Homology analysis of 18S rDNA between the E. anatis and 14 others Eimeria spp. The sequence of PV785212.1 E. anatis 
exhibits 99.9% identity with E. anatis from Anas superciliosa (GenBank: OL604501.1). C- Homology analysis of 18S rDNA between the I. mandarin 
and 15 others Eimeria spp. The sequence of PV785220.1 I. mandarin exhibits 98.1% identity with E. anatis from A. platyrhynchos domesticus (Gen-
Bank: PV785212.1).

Figure 12. PCR Amplification and Sequence Homology Analysis of the Cryptosporidium SSU rRNA. A- Results of PCR amplification of the Cryptospo-
ridium SSU rRNA region [M: DL 2 000 Marker; 1-8: Fecal samples; 9: Negative control]. B- Homology Analysis of the Cryptosporidium SSU rRNA. 
The sequence C. baileyi of PV785213.1 exhibits 100% identity with C. baileyi from a Chinese grosbeak (Eophona migratoria) [GenBank: MN410723.1].

rate at 58.33%, followed by coccidia at 30.56%, and 
helminths at 16.66%. Higher parasite infection rates 
were observed in farms employing water-based free-
range and intensive floor-rearing systems, likely due to 
increased exposure to contaminated water sources and 
poor management practices such as infrequent bedding 
replacement and inadequate manure removal [9,36]. 
In contrast to the absence of helminth and coccidia 
infections, a 100% infection rate of Cryptosporidium 
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spp. was observed in the multi-layer cage system. This 
unexpected finding may be attributed to factors such as 
automated equipment and routine cleaning, which are 
generally believed to interrupt parasite transmission 
routes [33]. Nevertheless, due to the extremely limited 
sample size, this result should be interpreted with cau-
tion and warrants further investigation.

Using the nylon sieve washing method in com-
bination with the saturated salt flotation technique, eggs 
of Drepanidotaenia lanceolata, Capillaria spp., and 
trematodes were successfully detected in fecal samples. 
The eggs of D. lanceolata were morphologically distin-
guishable from those of Fimbriaria fasciolaris, which 
are characterized by prominent polar filaments - a feature 
absented in D. lanceolata [6]. Microscopic examination 
further confirmed the presence of D. lanceolata. Given 
the morphological similarity among various Capillaria 
spp. and trematode species, molecular identification was 
subsequently performed using PCR amplification of the 
ITS and 18S rDNA genes [21,39]. Phylogenetic analysis 
placed the trematode sequences within the same clade as 
Echinostoma miyagawai previously identified in Anas 
platyrhynchos, and grouped the Capillaria sequences 
with those derived from Gallus gallus domesticus.

In terms of duck coccidiosis, preliminary iden-
tification based on pathogen morphology indicated the 
presence of Isospora mandarin and Eimeria anatis. The 
oocysts of Eimeria anatis are ovoid in shape, with distinct 
oocyst wall and micropyle structures that serve as key 
morphological criteria for species identification. However, 
due to the elevated ambient temperature during sampling, 
the oocysts failed to undergo sporulation, making it dif-
ficult to accurately distinguish Tyzzeria perniciosa or 
Wenyonella philiplevinei based solely on the morphology 
of unsporulated oocysts. Phylogenetic analysis revealed 
that the obtained sequence clustered within the same 
evolutionary clade as Eimeria anatis. The oocysts of I. 
mandarin exhibited typical morphological features, in-
cluding 2 sporocysts each containing 4 sporozoites, with 
clearly visible refractile bodies and dark granular residues 
within the sporocysts. Phylogenetic analysis revealed that 
the sequence PV785220.1, although taxonomically clas-
sified under the genus Isospora, exhibited high genetic 
similarity to Eimeria spp. isolated from waterfowl. While 
Isospora and Eimeria differ in certain morphological and 
molecular characteristics, both genera are members of the 
family Eimeriidae and share key biological features, par-
ticularly in sporozoite development and host cell invasion 

mechanisms [2,23,41]. These similarities may account 
for the close phylogenetic clustering observed in our 
analysis[31]. Notably, waterfowl represent a unique host 
group with specific ecological and immunological traits 
that could support overlapping niches for both Isospora 
and Eimeria [20]. Such ecological convergence may have 
driven parallel or intertwined evolutionary trajectories 
[20,30], resulting in shared phylogenetic signals between 
the 2 genera. This finding provides valuable insights into 
the evolutionary dynamics and complexity of parasite 
community structure in avian hosts[17]. In addition, this 
study employed nested PCR targeting SSU rRNA gene, 
which confirmed that the Cryptosporidium species infect-
ing the duck farms was C. baileyi. The isolate showed 
100% sequence identity with C. baileyi isolated from 
Passer montanus, and phylogenetic analysis placed them 
within the same lineage. C. baileyi is a common parasite 
in both domestic and wild birds, primarily colonizing the 
trachea, esophagus, and cloaca [28]. In China, studies on 
avian Cryptosporidium have largely focused on mammals 
and a limited number of bird species, with molecular data 
on ducks being relatively scarce[13-15]. 

Overall, the findings of this study under-
score the complexity of parasitic infections in duck 
populations and the importance of incorporating both 
morphological and molecular approaches to improve 
diagnostic accuracy. Further studies with larger sample 
sizes and broader geographical coverage are needed 
to better understand the factors influencing the distri-
bution and prevalence of these parasites in different 
farming systems and to inform control strategies for 
improving duck health management in China.

CONCLUSIONS

In summary, this study systematically inves-
tigated intestinal parasite infections in duck farms 
in central Jiangsu, utilizing both morphological and 
molecular approaches to identify the parasite species 
present. The high overall infection rate of 83.33% 
underscores the urgent need for enhanced control 
measures, particularly in free-range and floor-rearing 
systems. The detection of multiple parasite species, 
including Cryptosporidium baileyi, Eimeria anatis, 
Isospora mandarin, and various helminths, reveals 
the diversity of intestinal parasites in domestic ducks 
and highlights potential zoonotic risks. These findings 
emphasize the importance of improving farming envi-
ronments, strengthening biosecurity, and implement-
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ing effective hygiene management practices to reduce 
infection risks, promote duck health, and mitigate 
economic losses associated with parasitic diseases.
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