X/

Kalyakorn Wongrak (Autor)
Epidemiological studies on gastro-intestinal
nematode infections in chickens
On farm establishment, host genetics and fluctuations in
nematode egg excretion

\

>

Epidemiological studies on gastro-intestinal
nematode infections in chickens: on farm
establishment, host genetics and
fluctuations in nematode egg excretion

Kalyakorn Wongrak

W Cuvillier Verlag Gottingen
Inter

mationaler wissenschaftlicher Fachverlag

https://cuvillier.de/de/shop/publications/6796

Copyright:

Cuvillier Verlag, Inhaberin Annette Jentzsch-Cuvillier, Nonnenstieg 8, 37075 Goéttingen,
Germany

Telefon: +49 (0)551 54724-0, E-Mail: info@cuvillier.de, Website: https://cuvillier.de



TABLE OF CONTENTS

TABLE OF CONTENTS
ACKNOWLEDGEMENTS . ...t vii
LISTOF TABLES. ... Xiv
LISTOF FIGURES. ... XV
LIST OF ABBREVIATIONS. ... xvii
SUMM A RY o 1
Chapter 1
General INtrodUCTiON. .......oi i 5
I o =10 o P 6
1.2 Laying hens in GerMaNY........couiiuiint it e, 7
1.3 Free-range ChiCKen SYSteMS. ........c.oiviiii e, 8
1.4 Importance of poultry nematodes. .............coooiviiiiiiiiiii e 9
LALAscaridiagalli........cooooiiiiii 10
1.4.2 Heterakis gallinarum...............ooooiiiiii e, 11
1.4.3 Capillaria SPpP.....oueerie e 12
1.5 Genetic variation in parasite infections................cooviiiiiiiiiiii 14
RO EIENCES. ...t 14
Chapter 2
Establishment of gastro-intestinal helminth infections in free-range
chickens: a longitudinal on farm study...............coooiiiiiii 21
ADSTIACT. ... 22
ZUSAMMENTASSUNG. ...\ttt e 23
2.1 INErOTUCTION. . ..ot 24
2.2 Materials and Mmethods. ..........oeiiiii 26
2.2.1 Farm, henand management...........o.ooiiiiiiii i 26
2.2.2 Parasitological examinations.............c.cooiiiiiiiiiiiiieie e, 26
2.2.3 Statistical analyses. ........coeiiiii 27
2.3 RESUITS. ...t 28
2.3.1 Faecal egg counts of LB classic hens over two production years........... 28
2.3.2 Body weight and mortality rate in LB plus and LB classic.................. 29
2.3.3 Faecal egg counts of LB classicand LB plushens............................ 30
xi

Dieses Werk ist copyrightgeschiitzt und darf in keiner Form vervielfaltigt werden noch an Dritte weitergegeben werden.
Es gilt nur fir den persénlichen Gebrauch.



TABLE OF CONTENTS

2.3.4 Average Worm DUrden. ... ......ooiiiii i 30
2.4 DISCUSSION. . ..ttt et ettt e et e e e et et e 32
2.4.1 Epidemiological factors effecting nematode infections....................... 32

2.4.2 Mortality, welfare and choice of animal genetic material

for free-range ChiCKeNs. ... ... 35
2.5 CONCIUSIONS. ... .t e 36
ACKNOWIBAGEMENTS. ...\t 36
RO O BNCES. .. e 37

Chapter 3

Chapter 4

Genetic variation for worm burdens in laying hens naturally infected with
gastrointestinal nematodes. ..........cooiiriii i 43
ADSTIACT. ... 44
K TR 1 oo [0 od 1 o] o F P 45
3.2 Materials and methods.............ooo i 46
3.2.1 Experimental farm, animals and management............................... 46
3.2.2 Parasitological examinations. ..............coiviiiii i, 47
312,83 SHALISTICS. ...ttt 47
BB RESUIES. .o 48
3.3.1 Observations on the faecal egg counts and mortality....................... 48
3.3 2WOrmM BUIDENS......oeeeei e e 49
3.3.3 Phenotypic and genetic correlations and heritability estimates............ 50
3L DIHSCUSSTON. .. ettt ettt e e e e e e e et e et e 52
3.5 CONCIUSIONS. ...t 55
ACKNOWIBAGEMENTS. ...\ 55
R EIENCES. . ..t 56
Diurnal fluctuations in nematode egg excretion in naturally and
experimentally infected chickens..............oo i 59
ADSTIACT. ... 60
A 1o T 13 Tox o] 61
4.2 Materials and methods. .........ovoniiie i 62
4.2.1 Chickens and faeces collection procedures...............ccooevviiiininen.e. 62
xii

Dieses Werk ist copyrightgeschiitzt und darf in keiner Form vervielfaltigt werden noch an Dritte weitergegeben werden.

Es gilt nur fir den persénlichen Gebrauch.



TABLE OF CONTENTS

4.2.2 Parasitological examinations. ...............ccoooeiiiiiiiiiii e, 63
4.2.3 Statistical analyses....... ..o 63
A3 RESUIS. ... 64
4.3.1 Prevalence and WOrm COUNES.........o.vueeiriiiieiiii e 64
4.3.2 Faeces and nematode egg excretion within and between days............ 66
4.3.3 Climatic CONAItIONS. .......oneieiii e 72
O D T o1 3] o] R 73
4.4.1 Infections and worm species involved...................ocoiiiiiiiiin, 73

4.4.2 Factors affecting nematode egg excretion and

diurnal fluctuations. ... 74

4.4.3 Diurnal fluctuations in nematode egg excretion.....................c.o..... 75

4.5 CONCIUSTONS. . ..ot 77
ACKNOWIBAGEMENTS. ...\ttt e 77
RTINS ... e 78

Chapter 5

General diSCUSSION. .. ...ttt e e e, 83

5.1 Body weight and mortality in free-range chickens............................... 84

5.2 Prevalence and burden of gastrointestinal helminth infections
in free- range chickens............oooiii i e 85

5.3 Establishment and development of nematode infections in

free-range ChiCKENS. ... ..., 86

5.4 Factors affecting nematode egg eXCretion.............cooevveiiiiiiiiiiiinennnn. 87

5.5 Genetic variations in nematode iNfECLIONS. .......ooviieer i 89

5.6 GeNeral CONCIUSIONS. . ...t 91
RO O N CES. . e 91
LIST OF PH.D.-RELATED PUBLICATIONS . ..ottt e, 97
CURRICULUM VIT AE . . ..ottt e e 98

xiii

Dieses Werk ist copyrightgeschiitzt und darf in keiner Form vervielfaltigt werden noch an Dritte weitergegeben werden.
Es gilt nur fir den persénlichen Gebrauch.



