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EFFECT OF AGE, BREED OF DAM AND BREED OF SIRE ON
PREGNANCY RATES

T.H RUDDER*, G W SEIFERT** and J. W LAPWORTH***

Summary
Data froma comrercial herd in Central Queensland showed that
age of cow had a significant effect on pregnancy rates. Sel ection
appears effective in inproving pregnancy rates. Lactation stress appears

to be inportant in 2-yr-old lactating cows.

Breed-or-sire effect was significant. However, comparisons may
have been confounded by selection and environmental effects.

There was no breed of dameffect within the range of genotypes
observed. Prior selection may have been partly responsible.

I. I NTRODUCTI ON

Research work at the National Cattle Breeding Station, "Belnont",
has shown that inter-se mating of Brahman x British cattle results in a
decline in fertility which is not apparent in Africander x British inter-
se mated cattle (Seifert and Kennedy 1972). Barr (1971) reported a
decline in fertility as Brahman conponent increased. These trends are
in general agreenment with American work (Cartwight et _al. 1964;
Schilling and England 1968; Kidder et al. 1964; Reynolds 1972).

The effect of age of cow on fertility is usually reflected in
| ower pregnancy rates in 2-yr-old and 3-yr-old |actating cows. This is
general ly attributed to susceptibility to nutritional stress (Barr 1971).
However, the effect on fertility of selection by the renmoval of sub-
fertile cows has usually not been consi dered.

The purpose of this paper is to report initial results concern-
ing the effect of breed and age of pregnancy rates.

[1.  MATERIALS AND METHODS

Data fromtwo mating seasons were collected froma trial using
a comercial beef herd on "Mt Eugene". This property is approxinmately
50 km south of Rockhampton and 72 km sout hwest of d adstone. Long term
rainfall in the area averages 674 + 135 nmannually, with 486 + 123 nm
being received during Novenber to April and 188 + 70 mmduring May to
Cct ober .

The | and system used for the breeding herd is Torsdal e (Speck
et al- 1968). Ti mber treatment has resulted in a grassy woodland with
Eucal yptus crebra, E. tessallaris and E. polycarpa in a pasture of
Het er opogon sp., Bothriochloa sp. and Di cant hi um sp. This type of
pasture is stocked at 4.0 to 4.5 ha per breeding unit, depending on
seasonal conditions.

Three groups of mi xed-age breeders varying in Brahman conponent
were mated to 4 Belnont Red bulls, 4 Droughtnmaster bulls and 2 sel ected
Santa Certrudis bulls. Mating intensity was approximtely 25 and 30 cows
per bull in 1971/72 and 1972/73 respectively. The three groups of
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breeders contained sinmlar proportions of each age group and each geno-
type, i.e. u6B2, w583, B4H4, and BSH3, where the superscripts indicate
the breed conponent (Brahman and Hereford) and the first letter the
cow s sire.

The Bel nont Red and Droughtnaster bulls were 2- and 3-yr-old
at the comrencenent of the first and second mating season, respectively.
The Santa Certrudis bulls were 3 years older, in addition they had been
selected for fertility by means of test matings. Al bulls used had
satisfactory semen quality according to the method of Watson (1964)
whi ch uses collection of semen by electro-ej aculation, and evaluation on
the basis of colour, density, motility and live-dead ratio

Pregnancy was determined by rectal pal pation 8 weeks after the

termination of mating. Estimated foetal age was recorded on the basis
of 1 = non-pregnant, 2 = 16 weeks or less, 3 = greater than 16 weeks
(early conception). Pregnancy rates were anal ysed by |east squares

met hod (Harvey 1960) using the follow ng model:-

Model 1
.. = + Y, + B, + . .
leklm u Yl B] Sk + Al + (Bs)Jk + (BA)Jl + (SA)kl
1 2 3
+ W,. . A .
8 ijklm + 8 Dl]klm +.B Cljklm + el]klm
where:
Xijklm = pregnancy rate
u = overall mean with equal subclass numbers
i = year (i =1,2)
Bj = breed of cow (j = 1,2)
Sk = breed of sire (k =1,2, ... 5)
Al = age of cow (1 =1,2, ... 5)
. . .th th
(BS)jk = the interaction effect of the j breed of cow by k
breed of sire )
. . .th th
(BA).1 = the interaction effect of j breed of cow by 1
J age of cow
. . th . th
(SA)kl = the interaction effect of k breed of sire by 1 age of cow
Bn = partial regression of pregnancy rate on n = 1 = weight
of cow, n = 2 = age of calf, n = 3 = weight of calf
_ . th
Wijklm = weight of the m cow
_ th
Dijklm = age of the m calf
C = weight of the mth calf
ijklm g
e.. = random errors. Assumed to be NID (O, e2)
ijkim

Because calf weights and ages were included, maiden heifers
were excluded.

34



Mdel 2

The data were al so anal ysed with the maiden heifers included
and the partial regressions involving calf weight and age excl uded.

[1l.  RESULTS AND DI SCUSSI ON

Table 1 gives the analysis of variance for both nodels, while
Tabl e 2 gives the |east squares constants for the significant effects.

TABLE 1

Anal yses of variance for pregnancy rates

Source of variance Model 1 Model 2
Years (Y) 1 0.482 1 0.329
Dam breed (D) 1 0.002 1 0.006
Sire breed (S) 2 1.386%*%* 2 0.703
Age of cow (A) 4 0.541 5 0.836%*
D xS 2 0.511 2 0.596
S x A 8 0.153 10 0.294
D x A 4 0.396 5 0.157
Regr (Cow wt) 1 0.155 1 1.336%*
Regr (Calf age) 1 5.354%*% -
Regr (Calf wt) 1 0.023 - -
Error 289 0.265 464 0.319
** P =< .01 * P =< .05
TABLE 2
Least squares constants for breed of sire and
age of dam effects
Model 1 Model 2

Overall mean 1.383 1.986
Breed of sire:

Santa Gertrudis 0.168 0.109

Droughtmaster -0.031 -0.023

Belmont Red -0.137 -0.086
“Age of dam:

1 yr -0.154

2 yr -0.199 -0.212

3 yr -0.064 -0.007

4 yr -0.028 -0.013

5 yr 0.144 0.193

6+ yr 0.147 0.196

Breed of dam effects were not significant and this was probably
because hi gher Brahman conponent and inter-se mated breeders were not
present. But, the effect of prior selection through remval of non-
pregnant cows each year nmay be pertinent. Sel ection policy should be
consi dered when conparing different breeders for fertility.

Breed-of-sire effects were highly significant in Mdel and the

constants showed the same trend in Mdel 2. The Santa Gertrudis were
selected on fertility and may not have been representative of the breed.
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Age of dam constants showed a simlar trend in both Mdels.
The decline in pregnancy rates from 1- to 2-yr-old indicates that |ac-
tation stress can be inportant in 2-yr-old cows. This is consistent with
publ i shed data (Tenple 1966). The increase in pregnancy rate with age
in a herd where culling non-pregnant females is rigorously adhered to
suggests that culling non-pregnant cows is successful in inproving
pregnancy rates. This is consistent with reports which suggest that
the repeatibility of reproduction is high enough to recomrend cul ling
cows that fail to conceive (Tenple 1966).

Sinple correl ations between cow wei ght and pregnancy rate were
simlar in both nodels (r_ = .242, rip = -258, P < .01). In Mdel 2 the
partial regression on cow Wweight (b =70.0006 + 0.003) was significant,
while in Mdel 1 it was not significant (b = 0.0003 + 0.0004). The
reason for this may have been that the other regression fitted in Mdel
1 (calf age and calf weight) were positively correlated to cow wei ght

(r = 0.508 and r = 0.027) and renoved a large part of the-variation.

The partial regression on calf age (b =0.0029 + 0.0011) was
highly significant and is purely a reflection of the time after calving
cows becone pregnant. Cows which calved early in the season becane
pregnant earlier than those which calved later, which is largely a
reflection of post-partum anoestrus as well as seasonal conditions.
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