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Effects of Different Ecological Niches on
the Composition of Avian Intestinal Parasites
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Abstract: Factors influencing the diversity of intestinal parasites of birds include the host, dietary habits, and habitat, all

of which are determined by the host’s specific ecological niche. To investigate the effects of different niches on the diversity

of intestinal parasites of birds, this study employed 18S rRNA high-throughput sequencing to examine the intestinal para-

sites of three wild birds species occupying distinct ecological niches in northeastern China: chukar partridge (Alectoris chu-

kar), Naumann’s thrush ( Turdus naumanni) , and Pacific golden plover ( Pluvialis fulva). A total of 61 individual birds were

sampled, including 25 chukar partridges, 12 Naumann’s thrushes, and 24 Pacific golden plovers. Fecal samples were col-

lected from the rectum of each individual for high-throughput sequencing, and 12 chukar partridges were dissected to in-

spect for Heterakis gallinarum. Results showed an overall parasite detection rate 60. 66% across all 61 birds, with similar

detection rates among the three species. A total of 21 parasite species of were indentified, including 15 protozoa and six

worms. Significant differences were observed in the parasite species among the three bird species with six, 11, and five

parasite species detected in chukar partridges, Naumann’s thrushes, and Pacific golden plovers, respectively. Aside from

the detection of Gregarina caledia in both chukar partridges and Naumann’ s thrushes, all other parasite species were

unique to each bird species. Additionally, Heterakis gallinarum was detected in the cecum of seven out of the 12 dissected

chukar partridges confirmed through morphological and molecular identification, and Tetratrichomonas gallinarum was de-

tected using specific primers. The dissection and identification results were consistent with the 18S rRNA high-throughput

sequencing data. The findings reveal a widespread infection of intestinal parasites in the three wild birds sepcies. This

study filled a data gap on intestinal parasite infections in these bird species and provides a reference for future research on

the infection patterns of intestinal parasite in birds from different ecological niches.
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i ) & (AXYGEN) U1 i 171 45 PCR 7= ) , Tris_HCI
PRI
1.2.3 X EMFEF Ly 5

Z Rk AL K PCR ™) H Quanti-
Fluor™-ST i 2.75¢ /% 1 F 45 (Promega) £ 17K I 2
i, 25 e B AS BEAR ( I0 ESR EA TR I B B
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£ (QIAGEN, GER) 42 it H iy HUfA& DNA . Kt 2 Hie b
(1) DNAFEAS S T-20 CLRAF#

1.3.2 F4A RKPCRY ¥

R S f) £ HE RN A S O A R, R il
O 5 0 28 B 5 9 coxl-F (5'-CGTCTTGAGT
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Table 1 Results of parasite detection in the three bird species using high-throughput sequencing

(Trichomonas gallinae) WK H 2853 3| 2 11. 48% (7/
61)H19. 84% (6/61) . AN [F] HUFfAG: 4 2 57 HAT ¢
TR X (y*=82.646,P<0.05),

LR I M H ﬂ I i P %
Parasite Phylum Class Order Family Genus Species Positive rate
RIHEATT [ NS EiMm A SR L DU 0 19
Parabasalia Mastigophora Trichomonadida  Trichomonadidae  Tetratrichomonas Tetratrichomonas gallinarum ’
LR S -
Trichomonas Trichomonas gallinae ’
B B En L6
Cochlosoma Cochlosoma anatis '
BT AR HEkmH JFHR PENG] B H R 14.75
Apicomplexa Conoidasida Eucoccidiorida  Eimeriidae Eimeria Eimeria gruis ’
T R HBR ol 1148
Eimeria reichenowi '
SEfLER U ISR R L6t
Isospora Isospora robini ’
Jei Adeleidae Adelina Adelina dimidiata 3.28
Protozoa
Adelina grylli 1.64
HiEm A A g .
. . . . Gregarina cuneata 4.92
‘ugregarinorida  Gregarinidae Gregarina
Gregarina caledia 8.20
Gregarina chortiocetes 3.28
Stylocephalidae Stylocephalus Stylocephalus giganteus 1.64
Stylocephalus gigas 1. 64
£El] JiEE4 A A A5 A B R B L4
Ciliophora Spirotrichea Urostylida Holostichidae Neourostylopsis Neourostylopsis sp. '
I HEH L A A I 164
Colpodea Colodida Colpodidae Colpoda Colpoda sp. ’
Kyl Lmm /MTH Mg MR W=k M=kl 820
Nematoda Chromadorea Rhahditida Diplotriaenidae Diplotriaena Diplotriaena anthreptis ’
IR [iRIE TN [GRIEA L6
Aphelenchoididae  Aphelenchoides Aphelenchoides sp. ’
SR Sl T 5 IR 24,59
i Heterakidae Heterakis Heterakis gallinarum ’
U
Worms w4 BRLMH B4R B4R (LRI B 164
Enoplea Trichinellida Capillariidae Capillaria Capillaria anatis '
IR JiEE I ) RET Léd
Trichinellidae Trichinella Trichinella pseudospiralis ’
ksl Rk ZHH . . ARH ) FIE 0
. Plagiorhynchidae . . . 1. 64
Acanthocephala  Palaeacanthocephala  Polymorphida Plagiorhynchus Plagiorhynchus cylindraceus
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TE 37 Gy BHAMEAE b b & i 1 A AR Y
45.95%(17/37) ; [a) BspAa: tH 2 i) o5 32. 43%(12/37) 5
[) BF A H 3 A ) 5 13, 519%(5/37) 5 R I AG: H3 4 B i)
hi 8. 11%(3/37) o 1R BHMEAS H E il i 54. 05%(20/
37) FHULT] UL, 52700 [l Bp A Hh 22 Fh 27 A ORI

Ot PR 3

2.1.3 3A L EMEF A KA B E
BEFP S 2 38 AR RS 45 R R - a8
=R KRG A A KR R

Table 2 Comparison of species and detection rates of intestinal parasites in three bird species

xR2

A R R L O 62, 50%(15/24) 34 HUR Sl
18530 5 H- R el s LGS 36 H R O A0, A6
HH960. 00% (15/25) , JLH R N X8 57 2k 5 21
DEAG A 2 A UK HH 3 58. 33%(7/12) , AL # b
R W = 1k 26 W (Diplotriaena anthreptis) Fl Gregarina
cuneata (32 2) . 3P 55 IS I 25 A R Hh R0 1B
FHX5 () =0.066,P>0.05). HULATIL, 52556
FAAE AT A BRI 00 e At

K 28/ %
25l Detection rate
Parasite Y EANEES =) K]

Alectoris chukar

Turdus naumanni Pluvialis fulva

XY VU R B Tetratrichomonas gallinarum
Stylocephalus giganteus

Stylocephalus gigas

15 T2 Ht. Aphelenchoides sp.

XY SR B Heterakis gallinarum

12. 00
4.00
4.00
4.00

60. 00

W ECAEER 1 Isospora robini —
Adelina dimidiata —
Adelina grylli —
Gregarina cuneata —
Gregarina chortiocetes —
B H Colpoda sp. —
M= 1GZE L, Diplotriaena anthreptis —
TS EHNL L Capillaria anatis —
Pl EHL Trichinella pseudospiralis —
FH L B Plagiorhynchus cylindraceus —
Gregarina caledia
BB 2 Trichomonas gallinae —
I2FEHEE . Cochlosoma anatis —
LT IR A Eimeria gruis —
Jit R EHBR B Eimeria reichenowi —
B RAEHL Neourostylopsis sp. —

8.33 —
16. 67 —
8.33 —
25.00 —
16. 67 —
8.33 —
41.67 —
8.33 —
8.33 —
8.33 —
8.33 —
— 25.00
— 4.17
— 37.50
— 29.17
— 4.17

2.1.4 AP B R MpiE F A KR E S

JNAFAE BRI B 28R R AU H 0 Hh 2 Fofr
JH A 2T R BEASAG R I R 4 D D 7 s A
JER S A 3 RPN T A PR S 25 5 W e
R FNLT R BE ARG i F]—F 2 26 e, BFE R (& 1A) , B
b 75 BUAFESS A 1 B R s R LA

MBIV F 2L R B8 38 25 A ol S 8 B, H:
g R} (Gregarinidae ) PP 2R B B 22, S0 3 F s A 39 i
T A 3 5B, Horr Stylocephalidae M2 £, A 2
BB IE AR A3 R A8 3/ FPIa], 5 PP Rk
th—BHEIRRAF A= 2L, ANET R SRS A X ] S 7 HURY
ZL R B8 0 356 H AR (Eimeriidae ) , 4148 #1453
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{81~ B3 HUBH(Trichomonadidae ) , {H 3 F 5 38 15 &
[ JCIE = RE (& 1B)

WHKF B R pE AR 6 H, A
M3 H. Hha BRAMAGIE2H,

A B

o ,

s ZA NN

23 ) & /NFT B (Rhabditida) 1 B #% Ht H (Eugregari-
norida) ; ZL BB 5 18 L B ER L H (Eucoccidio-
rida) , A1 4 5 4 % 4L 52 E 3% U H (Trichomonadida) ,
3FP 2 oA H (B 1C) .

C

) J

PAZANN

A FOKFE B, BORFCo FUKF . BIFPEL @ S 5 (0038 A1 08 LL R RS RIS A P G Hh A 2 2F

A. The level of species; B. The level of family; C. The level of order. In the figure, the red, green, and blue colors respectively represent the

parasites detected in Alectoris chukar , Turdus naumanni and Pluwvialis fulva.

1 =MEXRFGEFERARER

Figure 1 The composition differences of three species of avian intestinal parasites

3 2 T M IA L R — 2 2B T i A
Az H (CFP/RH ), 228 3 Fh ) 0] GBS AE7E 52 Wi 27 A
RGN L F R o AHAERPKE L, B W FR ] i) 27 2E
AR FL IR, 2 B (] 0] B8 A7 8 5 ) 2 A
RREMILFEHF R, HEKk LR AR/ S A8
(] 5% e 25 A= AL R LR R R AT RE R 20 H i
B, 5200 3 Fh 5 2 0l 2 A AL R AR 8
AR ESHR D,
2.2 kiR A S %
2.2.1 kA RE R

IR ) 12 S XSRS 1 7 AR E B
AR (] 2(a)) A H R K 58, 33%. 7 HARSAS
PILAG H 27 50 2%, Horp— HAMARS H 22 #1020 2%,
B, — RAMRR H 2R 1A% B b
2.2.2 RRBEFHSE

2 1o figt ) B A A ) W R IR (JE 2(b) - (d) )
RS, BT 35 2 2 U 2SR AE AR — B3, 1 5 A TR — b
W BIASECMERIAK 7. 60~ 11. 58 mm, HEH{A
6. 54 ~7. 58 mm; ME R ASA I 83. 10~ 316. 22 pim,
W BT T 2 R il 20 3. 69 ~ 5. 54 mm,

HARIE A R BIAIE , b R P A1, SR 2 20
o, MACSKIR¥A IR AHENER L IEE,
2RI . R, B R AR R s
KMBRAR , AR A I T T 1/3 &b, HE
WAL T b MR R AR AR SRS
] B P A L AR SRR A RS, HL R AR 4 FLE

Mo DA ERHIE 508 5l 4 OEASRRIE AR A
2.2.3 S TAEMFER

AR AR A () H fA rp B ATL ek B 2 AR A, 1
cox] KRG My 38 M ¥ (45 S1AIS2) o W7 3K
FEHELH 3 K 25 4 805 bp, C+G &N 33, 92% ~
35.16%. IJF45 B AE NCBI |- #4T BLAST H X}, 4%
R IR ST M)A BT ICH 572k i (GenBank
BS54y I KP308344. 1, KP308363. 1) 1y AH B 1
% 5, K 98. 50%; 52 5 VU 1| [ 51 X 5 i £ HL (Gen-
Bank & 55573 %]y KP308362. 1, KP308361. 1) [ 4]
IPER R, 98. 99% . T cox ] FEH 1) RGEHEAL I
AYHT ARBFFERAR A AR S DU A BT L) e S 2k
B A B AT (&1 3) , 15 18S vRNA =y i sl
JY R A 45 SRARAT , Hh e T DU | SR A 10 SR
R X S 2

[, SO AR S 1 5 L 4 386 T 3145 1 3%
18S rRNA JE[H P51, KK 2981 439 bp, C+G & 2N
47.38% , BLAST 43 T 45 5 7w , #6403 rh 3R A5 1 i
UL 2 5 g X DY 7 R (GenBank 2 5658
LK031721. 1) Ay A AL B s, R 98. 17% . FE T 18S
rRNA SLH 1) R GE AL S , AR BFFE 9 38 1 L
R XS Y 3% Bt (GenBank & 55 LK031721. 1) |
FEAETENY PY 37 L (GenBank % 55 4 JX565082. 1)
HEE TOX DU H (AY245110. 1) A3 (G EE g4 (2
PIRTER—43 3 B (E4) . fIbnT LUAIGE 1200 2O
DU HL, 5 18S rRNA /Ryl &7 6t B 45 A A7
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(a) #6025 A AU R (b) LR HULERAE 1

(a) The photo of parasites by dissection method (b) Structure of nematode head

(c) Wik e FE % (d) M R AR 4
(c) The caudal end of the female (d) The structure of copulatory spines at the
caudal end of the male
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Figure 2 Morphological structure and photo of the parasites from Alectoris chukar(x40)
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Figure 3 Phylogenetic tree constructed using the neighbor-joining method based on the coxI gene sequences of Heterakis gallinarum
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Figure 4 Phylogenetic tree constructed using the neighbor-joining method based on the 18S rRNA gene sequences of Tetratrichimonas gallinarum
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