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for FEC until the mean was approximately 1500 epg at 
which time al! lambs in the trial were faecal sampled. In 
1984 the 7 strains included 5 Romney strains and 
Coopworth x Romneyand Border Leicester x Romney 
crosses. 

From the 35 sires represented in the 1984 trial, 20 
were repeat progeny tested to produce lambs in 1984 
which were faecal sampled in 1985. These 20 sires 
represented 5 strains (4 sires/strain) of the 7 strains 
tested the previous year. One Romney strain and the 
Border Leicester x Romney were omitted. A total of 
I3 I ewe lambs and 132 wether lambs were allocated to 
the 1985 trial, on average 6.5 lambs of each sex from 
each sire. Lambs sampled were restricted to those born 
in a 14-day lambing period to minimise age and 
seasonal effects on parasite challenge. The lambs were 
drenched at docking (mid-September 1985) and then 
again after the first faecal sampling (22/ l/85) and the 
second faecal sampling (!2/4/85). Wether lambs were 
sold after the second faecal sampling and ewe hoggets 
faecal sampled for a third time at approximately 1 year 
of age (21/ 10/85). Live weights and visual dag scores 
(range 0 to 4) were recorded at each faecal sampling 
date in 1984 and at the second and third sampling dates 
in 1985. 

Culturing of faecal samples bulked for each strain 
in both 1984and 1985 revealed no significant variation 
among strains in distribution of worm genera. However, 
between years and between sampling times within 
years, there was variation in the predominance of the 
different genera, with Trichostrongylus and Ostertagia 
most prevalent (Table I). Faecal egg counts are 
presented separately for Nematodirus and total of all 
other worm species (Total epg) (Table 2). 

Strain Variation 

Initially least squares mixed-model analyses were 
undertaken for each sampling time separately with 
strain, birth-rearing rank, sex (1985 only) and birthdate 
as fixed effects and sires nested within strains as a 
random effect. With few exceptions birth-rearing rank 
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and birthdate did not significantly affect FEC. Overall 
means and residual standard deviations at each 

TABLE 1 Distribution of parasite genera (%) at 4 different 
faecal sampling times. 

Parasite genera 14/3/84 215184 22/l/85 1214185 . . 

Cooperia 
Haemonchus 
Ostertagia 
Trichostrongylus 
Chab/ Oeo 

20 I 
: 1:. 
6 40 4; - 

:4 
23 20 :I; 
9 13 9 

sampling time are shown in Table 2 for ewe lambs. The 
desired mean of about 1500 epg was met for both 
samplings in 1984 and the first sampling in 1985. The 
second sampling in 1985 was delayed and the faecal egg 
counts rose rapidly over this perod resulting in a mean 
of 2583 epg in ewe lambs. Means for wether lambs are 
not shown in Table 2 but apart from higher total epg on 
12/4/85 (3120) all other means were similar in both 
sexes. Wether lambs were not weighed or scored fpr 
dags at the second sampling in 1985. The average FEC 
was much lower at the sampling in October in 1985 
(136), but the ewe lambs had been regularly drenched 
over the April-October period. 

In al! analyses on a within sampling date and 
within year basis, strains were not significantly differ- 
ent for any of the faecal traits, live-weight gains or dag 
score. However, ranking of strains was quite consistent 
between sampling times within years, across years and 
between sexes in 1985. Both strain x year and strain x 
sex interactions were non-significant. Strain means are 
shown in Table 3 for FEC, live-weight gain and dag 
score from an analysis including both the 1984 and 
1985 ewe lambs. Strain differences were now found for 
FEC at the first (P<O. 10) and second (P(O.05) 
sampling and dag score (P<O.lO), but not for live- 
weight gains. Consistent with the 1983 results the 
Ruakura High Fertility Romneys (strain C) had high 

TABLE 2 Overall means and residual standard deviations (SD) for faecal egg counts (epg), consistency score of the faecal 
sample (l-5). live weight at sampling (kg), and dag score (O-4) for ewe lambs. 

Trait 

14/3/U 

Mean SD 

215184 

Mean SD 
221 l/85 12/4/85 211 IO/85 

Mean SD Mean SD Mean SD 

Total epg* 
Nematodirus epg 
Consistency score 
Live weight 
Dag Score 

I694 1021 1396 882 1490 1140 2583 1950 136 288 
172 200 67 123 304 347 106 207 2 14 
3.1 0.5 3.2 0.6 3.0 0.7 3.4 0.9 3.1 0.6 

26.3 3.4 30.3 3.6 20.5 3.2 27.6 3.8 45.2 4.9 
1.8 1.2 3.2 !.I - - 2.3 I.1 2.0. 1.2 

*Excluding Nematodirzcs egg count. 
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TABLE3 Strain meansforfaecaleggcounts(log+ I ofepg,) live-weightgain(kg),anddagscore(O-4score)forewe lambs 
sampled in 1984 and 1985. 

Strain 
First Sampling Second sampling 

No. FEC Gain No. FEC Gain Dag Score 

Romnev-A 47 6.9 9.5 
B 58 7.2 10.0 
C 62 7.3 10.4 
D 58 7. I 10.3 
E 28 6.8 10.0 

Coopworth x Romney 73 7.1 10.6 
Border Leicester x Romney 40 6.9 10.1 
SED 0.2 0.7 

40 7.2 5.0 3.1 
51 7.2 5.4 2.6 
52 7.3 5.4 2.3 
49 7.4 5.0 2.8 
23 6.7 5.5 2.8 
63 7.3 5.4 3.0 
36 7.5 6.2 2.9 

0.3 0.5 0.4 

FEC, above average live-weight gain, but the lowest 
incidence of dags. These results suggest that this line is 
tolerant rather than resistant to parasitic worm burdens. 
Correlating strain means there was a positive associ- 
ation between FEC and live-weight gain, no association 
of FEC with dag score and a negative association of 
dag score with live-weight gain. 

Heritabilities and Correlations 

Paternal half-sib heritabilities estimated separately for 
ewe and wether progeny are shown in Table 4. It 
should be noted that the lambs faecal-sampled in 1985 
were sired by a sub-sample (20) of the 35 sires used to 
generate the lambs faecal sampled in 1984. This 
procedure was followed to permit the repeatability of 
sire progeny tests for faecal sampling traits to be 
evaluated. Both sire x year and sire x sex (1985) 
interactions were non-significant for all faecal traits 
shown in Table4. It has been found that it is possible to 
consistently rank sire groups across sampling times 
within years, across years and across sexes for FEC. 

The heritabilities for ewe lambs (Table 4) included 
the 1984 and 1985 data. They were derived from 
restricted maximum likelihood estimates of sire and 
error variance components (Patterson and Thompson, 
1971), using all 35 sires and allowing for the repeat 
mating of the 20 sires. The heritabilities for wether 
lambs were derived from variance components 
estimated using Method 3 of.Henderson (1953) based 
on just the 20 sire groups represented in the 1985 data: 
For all faecal egg counts, the (log + 1) transformation 
was used to normalise the error structure, but some 
skewness of the distribution still persisted. 

Total FEC are moderately heritable (0.34), for 
ewe lambs and these results are consistent with similar 
estimates (0.29) reported by Piper&al. (1978) based on 
natural pasture worm infections, and by Albers et al. 
( 1984) based on artificial infection with Huemonchus 
contortus. Inheritance of natural internal parasite 
infections has also been investigated in New Zealand at 
the Woodlands Research Station (McEwen, Mason 

TABLE 4 Paternal half-sib heritability estimates k 
standard errors. 

Sampling I Sampling 2 

Ewe lambs (1984+85) 
Total epg (log + 1) 
Nematodirus epg (log + 1) 
Live-weight gain 
Dag Score 

Wether lambs (1985) 
Total epg (log + I) 
Nematodirus epg (log + I) 

0.33~0.18 0.34~0.20 
0.50~0.22 0.65~0.25 
0.36ti.19 O.lOztO.13 

0.5OztO.22 

0.08&0.24 n.e. 
0.27kO.28 0.32iO.34 

IX. Not estimable-negative sire variance components. 

and Clarke, personal communication). Their paternal 
half-sib heritability for total epg estimate based on 
measuring ram progeny over a &week post-weaning 
period was 0.14rtO.07. This is similar to the comparable 
estimate based on wether lambs in this study of 
0.08kO.24. The heritabilities for FEC in Table 4 (Total 
and Nematodirus epg) are higher for ewe than wether 
progeny. This finding needs to be investigated further 
with larger samples of male and female progeny. Based 
on the size of present standard errors; male and female 
estimates are not significantly different. 

Selection for high and low responsiveness to 
vaccination with irradiated Trichostrongylus 
colubriformis has been reported by Windon and 
Dineen (1984). The paternal half-sib heritability 
estimate for FEC in the Fl and F2 generations was 
0.41~0.19. The realised heritability, estimated from the 
divergence between the high and low lines pooled over 
both ram and ewe progeny, was 0.39iO.27. Realised 
heritabilities for males and female progeny separately 
were not significantly different. 

The consistency score of the faeces was negatively 
correlated with FEC (i.e. more liquid faecal samples 
have lower egg counts). FEC was adjusted for 




