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“The greatest benefit of dag control or elimination may come from reduced fly

strike” V. J. Mackereth (1983), an astute breeder.
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Abstract

Abstract

Pickering, N. K. (2013). Genetics of flystrike, dagginess and associated traits in
New Zealand dual-purpose sheep. PhD thesis, Massey University, Palmerston North,
New Zealand.

A literature review identified breech bareness, dagginess and fibre traits as potential
indirect indicator traits for flystrike. Dagginess (faecal accumulation) had the greatest
potential as an indirect indicator, and has been identified as an important trait itself.
Therefore flystrike and dagginess were investigated for their associations with fibre and
production traits. A genome-wide association study (GWAS) was performed to identify
regions under selection and associated with these traits. Finally, a genomic selection
(GS) analysis was performed for dagginess and dual-purpose production traits to
estimate molecular breeding values (MBVs) and to determine their impact on the New

Zealand dual-purpose selection index.

Heritability, genetic and phenotypic parameter estimations were performed on a
flystrike case-control dataset collected over 2 years. Flystrike had a heritability of 0.37,
and high genetic and phenotypic correlations with dag score and a high genetic
correlation with the coefficient of variation of fibre diameter. A similar analysis was
performed on an existing New Zealand sheep industry dataset of about 2 million
pedigree-recorded animals born between 1990 and 2008. The heritability for dag score
at 3 and 8 months (DAG3, DAGS) was 0.34 and 0.31 respectively. There were low or
nil genetic and phenotypic correlations of DAG3 and DAGS with the other standard live
weight, fleece weight, reproduction and faecal egg count production traits or breech

bareness, fibre and wool traits.

A GWAS performed on an industry dataset of 8,705 genotyped animals, using
phenotype information on about 3 million pedigree-recorded animals, identified regions
on chromosome 6 and 15 associated with DAG3 and DAGS8. The lambs from the
flystrike case-control dataset with SNPs imputed from 5K to 50K identified a number of
immune, diarrhoea and wool/hair growth genes associated with flystrike, dag score and
fibre traits in a GWAS. There were no similarities in the genes identified in the industry
or case-control GWAS; however, the SNP on chromosome 15 was re-identified in the

GS analysis for DAG8. The GS analysis showed that genomic predictions can be
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performed for DAG3 and DAGS and that using MBVs and modifying generation
interval can increase the rate of the genetic gain of the dual-purpose index by 84% per

year.
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theoretical accuracy using Goddard’s equation for each trait, and for the breeds
Romney (green), Coopworth (blue) and Perendale (purple). The line of equality is in
grey 261
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List of abbreviations

List of abbreviations

AFEC
AFW
BBREECH
BULK
BV

chr
CURV
CwW
DAG3
DAGS
dNTP
EWT
FDCV
FDSD
FE
FECl1
FEC2
FW12
GBLUP
GBV
GC
GWAS
GS
HapMap
ISGC
IWTO
LENGTH

adult faecal egg count

adult fleece weight

breech bareness

wool bulk

breeding value

chromosome

curvature

carcass weight

dag score at 3 months of age

dag score at 8 months of age
deoxynucleoside triphosphate

adult ewe live weight

coefficient of variation of mean fibre diameter
standard deviation of mean fibre diameter
facial eczema

faecal egg count in summer

faecal egg count in autumn

fleece weight at 12 months

genomic best linear unbiased prediction
genomic breeding value

genotype call score

genome-wide association study

genomic selection

haplotype map

International Sheep Genomic Consortium
International Wool Textile Organisation
wool length

X1X
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LFW
LW6
LWS
MAF
MBV
MED%
MFD
MT-EBV
NEMI1
NEM2
NLB
NZWTA
OFDA100
OMIM
PC
PETA
PEV

QQ

RRS
SAP

SIL
ST-EBV
SURV
SURVm
TBE
TBV
WWT
WWTm

XX

lamb fleece weight

live weight at 6 months

live weight at 8§ months

minor allele frequency

molecular breeding value

proportion of medullated fibres

mean fibre diameter

multi trait-estimated breeding value
nematodirus egg counts in summer
nematodirus egg counts in autumn
number of lambs born

New Zealand Wool Testing Authority
Optical Fibre Diameter Analyser 100
Online Mendelian Inheritance in Man
principal components

People for the Ethical Treatment of Animals
prediction error variance
quantile-quantile

reduced representational sequencing
shrimp alkaline phosphate

Sheep Improvement Limited

single trait-estimated breeding value
lamb survival

survival maternal

Tris base boric acid and ethylenediaminetetra-acetic acid buffer
true breeding value

weaning weight at 3 months

maternal weaning weight



